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ABSTRACT 

Given the importance of multiplicity, annexation, multimodal culture of learning, and 

innovation in technology, Universal Design for Learning, also known as UDL, has all 

the potential to address and mitigate most of higher education’s greatest unrelenting 

concerns and issues regarding access for all students. Specifically, UDL can address 

the obstinately low rate of perseverance, success, and degree accomplishment 

manifested at some of the colleges and universities of the present day. The purpose of 

this study was to investigate how students who are blind or visually impaired (BVI) 

perceive the implementation and efficacy of UDL in online university coursework. 

The population of this study was students who are visually impaired and who have 

used a computer in college coursework with the assistance of any screen reader 

program. 

Keywords 

Legal blindness, students with low vision, students with total blindness, students with 

no or limited functional vision, tactual learner, visual learner, auditory learner, 

universal design for learning, online coursework 
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CHAPTER I 

INTRODUCTION 

 

Background of the Problem 

Universal Design for Learning (UDL) is an educational approach to teaching, 

learning, and assessment that has drawn on new brain research and new media 

technologies to respond to individual learner differences (Burgstahler, 2005). The 

framework is based on the Universal Design (UD) movement in architecture and product 

development but applies to learning theories. Mace (1997), the architect who developed 

the UD approach, advised other architects to consider the needs of the broadest possible 

range of users from the beginning. UDL is based on two decades of research in the areas 

of learner differences, technology, effective pedagogy, and fair and accurate assessments 

(Rose & Meyer, 2002; Rose, Hasselbring, Stahl, & Zabala, 2005). 

The UDL framework supports teachers’ efforts to meet the challenge of teaching 

diverse learners in inclusive, standards-based classrooms. UDL springs from three 

principles, providing multiple means of representation, expression, and engagement 

(Meyer & Rose, 2000; Rose, Harbour, Johnston, Daley, & Abarbanell, 2006). These three 

principles give learners various ways of acquiring information and knowledge, provide 

learners alternatives for demonstrating what they know, tap into learners' interests, offer 

appropriate challenges, and increase motivation (Meyer & Rose, 2000, Rose et al., 2006). 

UDL promotes flexibility in presenting content and demonstrating content 

mastery (Lee, Wehmeyer, Soukup, & Palmer, 2010). UDL embeds accessible features 

into curriculum design by front-loading flexibility, instead of relying only on after-the-

fact accommodations (Cooper-Martin & Wolanin, 2014). By providing learning 

opportunities in multiple and flexible formats and applying the framework across the 
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entire curriculum (goals, methods, materials, and assessments) teachers provide all 

students with the opportunity to access information. A curriculum that is rooted in the 

three UDL principles offers student options for how they learn, choices that will engage 

their interest, and choices for how they demonstrate their learning. Teachers use 

flexibility in presenting lesson content, providing options for student engagement, and 

facilitating student expression and learning assessments (CAST, 2008). 

UD is not a one-size-fits-all solution; rather it emphasizes alternatives embedded 

into the design (Cooper-Martin & Wolanin, 2014). Accommodations and modifications 

are designed from the beginning, not added on later, which increases accessibility 

opportunities for everyone. The UD movement emerged because of the access needs of 

people with disabilities. The usefulness of these alternatives for the non-disabled 

population and the complications caused by retrofitting buildings contributed to the UD 

movement in architecture, and later product development (Rose, Sethuraman, & Meo, 

2000). 

The framework is not a panacea for teaching diverse learners, but rather a set of 

guidelines and principles for planning for all learners. It is not a single process but a 

framework that encompasses several existing methods for enhancing the learning process 

for diverse learners. UDL supports existing practices by asking educators to anticipate 

potential barriers to the curriculum and utilize multiple means of presentation, 

expression, and engagement to successfully navigate the student around the barrier 

(Cochran, 2008; Jimenez, Graf, & Rose, 2007). 
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Statement of Problem 

One of the main questions is whether UDL meets the needs of students who are 

legally blind. Is the curriculum sufficient to attend holistically to the well-being of the 

students who are considered legally blind? According to the Social Security 

Administration (2017), legal blindness is defined as central visual acuity of 20/200 or less 

in the better eye of a person with best correction. It is also defined as the limitation of the 

field of view of a person where the amplest measurement of the visual field in the better 

eye subtends an angle of no more prominent than 20 degrees (Social Security 

Administration, 2017). 

As indicated by the American Foundation for the Blind (2010), there are about 25 

million individuals in the United States who have some vision impairment or disability. 

The Chronicle of Higher Education stated that 75,000 out of the 25 million population of 

people with vision loss and impairment have gone to college for different reasons. For 

students who have problems with their vision, or are legally blind or students with visual 

impairment, exploring school campuses and getting proper course materials (e.g., books, 

Internet sites, and lab hardware) requires novel creativity. 

Subsequently, various educational options have been afforded for students in 

higher education who are blind or visually impaired (BVI). Such options expanded 

intensely since 1832 when the opening of the first residential boarding school for students 

with blindness opened to the public. Today, the full range of educational settings are 

made available for all higher education students who are blind or visually impaired 

(Omvig, 2017). 
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Improvements and enhancements of educational options for higher education 

students who are blind or visually impaired are continuously being made to support the 

needs of these students in colleges and universities. Hence, the invention of text to speech 

screen readers, Job Access with Speech (JAWS), NonVisual Access Desktop (NVDA), 

VoiceOver, and WindowEyes have contributed to the improvement of access to higher 

education among students who are blind or visually impaired (Adobe Systems 

Incorporated, 2008). 

The advantages of these technologies and the complete access of students with 

visual impairment have resulted in the opening of more opportunities for members of 

society with disabilities. Access to education has enabled them to be equipped with 

knowledge and skills that are needed to prepare them for life outside university and 

college campuses and provide them with equal opportunities to get jobs despite their 

disabilities. However, the disadvantages include commuting to and from schools, the 

adaptation of tests to accommodate students with visual impairment, and the continued 

recording of lectures that might be uncomfortable for some professors. There is also the 

fact that there are courses that are primarily visual such as art and math. In these cases, 

students who are visually impaired experience a barrier to learning and acquisition of 

knowledge. Thus, the challenge of teaching a student with a visual impairment in an 

online environment is both exciting and stressful, challenging and expanding the limits of 

the uses of UDL. 

Purpose of Study 

The purpose of this study was to investigate how students who are blind or 

visually impaired perceive the implementation and efficacy of UDL in online university 
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coursework. Another purpose of this study was to find out if the UDL framework would 

hold up under the intense pressures of teaching students who are BVI, and, thus, if UDL 

would be able to meet the needs of all learners who are legally blind learners in an online 

classroom environment. Additionally, the study’s researcher hoped to contribute to the 

literature on UDL. UDL has developed after decades of research, explored at length in 

Chapter II, which has been conducted in three phases by educators and researchers at The 

Center for Applied Special Technology (CAST) and around the world (CAST, 2010). 

The first phase created the general framework of UDL by studying modern research in 

the learning sciences: cognitive science, cognitive neuroscience, neuropsychology, and 

neuroscience. The three basic learning networks (recognition, expression, and 

engagement) and principles of UDL (multiple means of representation, expression, and 

engagement) emerged from that review. The second phase of research establishing UDL 

elaborated upon the three basic principles of UDL by honing in on an adequate pedagogy 

of individual differences. The result of this phase was the development of the nine UDL 

guidelines (CAST, 2008). According to CAST (2011), the types of research in UDL 

focus on the following: initial  research of UDL, research on the UDL philosophies, 

research on propitious practices, and research on application of UDL. The National 

Center on UDL explains that this is a new and emerging area of research, and it greatly 

encourages contributions from the research field. It is in the fourth category, specific 

applications of UDL within learning environments, in which this study could contribute 

to the literature on UDL. 
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Research Questions 

Question 1. How do university students who are blind or visually impaired 

perceive the features of UDL that were used in their online courses?   

Question 2. How effective are the features of UDL in online courses for 

university students who are blind or visually impaired?     

Question 3. What is the impact of using dissimilar Course Management Systems 

(e.g., BlackBoard, Moodle) on the satisfaction of students who are blind or visually 

impaired and on the effectiveness of UDL features that have been implemented in online 

university courses? 

Theoretical Framework 

As an examination of human behavior, this study falls within the broad theoretical 

area of social science (Ardila, 2007). Given that the study involves an examination of 

perceptions and cognitions as framed by Bandura (2006; 2012a), it is appropriately 

classified as involving the discipline of psychology (Ardila, 2007). Specifically, the 

current study was built on Bandura’s (1991; 2006; 2012b) social cognitive theory. 

Social Cognitive Theory 

As defined by Bandura (1986), social cognitive theory provides a basis for 

understanding human behavior as “a model of triadic reciprocity in which behavior, 

cognitive and other personal factors, and environmental events all operate as the 

interacting determinants of each other” (p. 18). Bandura’s (2006) writings provide much 

of the theoretical framework for examining human action from a social cognitive 

perspective. Bandura’s (1986) examination of traditional social learning theory and his 
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call for a more comprehensive approach led to the development of social cognitive theory 

and its focus on self-efficacy as a driving element in behavior. Social cognitive theory, 

which focuses on motivation and self-regulation, has provided the basis for nearly three 

decades of research on the impacts of self-efficacy. 

Self-efficacy, as proposed by Bandura (2006, 2012a), has implications for the 

manner in which commonly occurring behaviors are mediated. One critical factor in 

determining the success of students with visual impairment in online courses is a sense of 

self-efficacy. The self-efficacy theory will be reviewed, as outlined by Bandura (1986).   

            Self-efficacy is an interlinked network that helps individuals believe in 

themselves. According to Schwarzer (2014), with a sense of self-efficacy, a person can 

cultivate a sense of purpose and goals to pursue his or her purpose. Self-efficacy 

determines how individuals feel, motivate, behave, and think about themselves. A belief 

in the four processes, (i.e., motivation, cognitive thought, selection procedure, and 

affective procedure) has effects on an individual’s achievement (Schwarzer, 2014). 

Bandura (1986) suggested that as the experiences continuously result in success, a strong 

sense of self-efficacy emerges. Furthermore, Bandura’s theoretical framework also 

suggests that those who want to be successful in any endeavor must have some sense of 

self-efficacy (Bandura, 1986). The individuals must build confidence that they can 

perform successfully, as this affects the persistence in their efforts (Bandura, 1991). If an 

individual has low self-efficacy, it results in fewer aspirations, low achievement in 

academics, lack of determination, and the perceived inability to achieve desired goals. 

Bandura (1986) identified the human functions that unify the role of cognition, 

self-reflection, and self-regulatory procedures in human change and adaptation (Bandura, 
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1991). According to his theory, all individuals are viewed as proactive, self-organizing, 

self-regulatory, and self-reflecting rather than imprudent organisms that are victims of 

circumstance (Bandura, 1991). From the suggested theoretical framework, the 

functioning of humans is a product of the vibrant interactions of behavioral, 

environmental, and personal behavior. For instance, the way individuals interpret the 

consequences of their behavior, how they alter their surroundings, and the responses by 

the individuals shape their outcomes. It is the basis of Bandura’s concept of reciprocal 

determinism. Reciprocal determinism focuses on the environmental factors and the 

personal factors that shape individual behavior. As shown in Figure 1, the three blocks 

labeled “Behavior,” “Environmental Factors,” and “Personal Factors (affective, 

cognitive, and biological events)” are connected by a single line, making an enclosed 

circle and representing the reciprocal nature of each element influencing the other. 

Bandura (2012a) focused on the social learning of the individual and concluded 

that the reciprocal nature of human function in social cognitive theory enables counseling 

and therapy to influence outcomes (Bandura, 2012a). By improving the cognitive, 

motivational, and emotional processes, a person can improve the work and likelihood that 

a person will succeed. For instance, in schools, the teachers are responsible for enhancing 

the learning ability of the individual. Teachers can improve their teaching, which will 

affect how much information a student retains. This retention has a direct effect on the 

student’s confidence, which in turn affects the teacher’s classroom performance. With the 

assistance of social cognitive theory as their framework, the instructors can improve the 

internal dialogues of their students. Positive internal dialogue assists in correcting the 

self-deprecating beliefs of the students (personal factors) and enhances the academic 
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performance of the students (Bandura, 2012b). The teachers also can change the learning 

environment and maintain a friendly environment for supporting the students in 

successfully obtaining their goals (environmental factors).  

The social cognitive theory emphasizes that the environmental factors play a 

major part in developing human learning ability and behavior (Bandura, 2012a). For 

students with visual impairment, accessibility to the information in an online classroom is 

the major environmental factor that shapes their performance. Students set goals for 

themselves to achieve and then motivate themselves to accomplish the tasks. In this 

process, students have to plan different strategies to reach their end goals. Another factor 

that affects academic performance is that people not only learn from their actions, but 

also by observing the acts of others. This concept is called vicarious learning. It helps 

individuals to learn successful behaviors without going through a trial and error phase. 

Vicarious learning helps students avoid costly mistakes that result in bad grades (Sutton, 

2000). Because vicarious learning is limited in an online learning environment, 

instructors have to design an online classroom in a way that compensates for the 

reduction in human interaction. If UDL is not a part of the process in creating online 

coursework, a student with a visual impairment may think pessimistically about the 

students’ ability to perform well. Because the student cannot readily rely on interaction 

with others, there is a lack of means to encourage oneself, which can make him 

susceptible to depression and stress (Oh & Lee, 2016). Therefore, self-efficacy, along 

with UDL, is an important component of the success that a student who is BVI can have 

in an online coursework setting.  
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Assumptions and Limitations 

The sample of the study was a convenience sample of students with vision 

impairment who are taking or have taken online courses at the higher education level; this 

sample might not cover all the demographical sample aspects. An electronic survey, 

distributed through Students Disabilities Services (SDS) at different universities and 

through consumer organizations of persons who are blind, was the only method of 

communication and data collection; consequently, the participation rate in this study was 

affected accordingly.  

Definition of Terms 

For this investigation, the following terms have been operationally defined: 

Accessibility is an essential requirement for recognizing web page content 

(Buzzi, Buzzi, & Leporini, 2009). 

Accommodations for a student with a visual impairment. Accommodations 

are a change of curriculum format, the environment, or equipment that allows an 

individual with a disability to gain access to content and/or complete assigned tasks 

(University of Washington, 2017). 

Assistive technology (AT) device. According to the Individuals with Disabilities 

Education Act of 1997, an AT device is “any item, piece of equipment, or product 

system, whether acquired commercially off the shelf, modified, or customized, that is 

used to increase, maintain, or improve functional capabilities of a child with a disability” 

(as cited in Presley & D’Andrea, 2010, p. 18). 

Auditory learner. This term refers to a student who accesses information through 

her or his listening or auditory mode. Auditory learning such as listening and discussions 
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may be the student’s primary or secondary means of accessing information 

(Prithishkumar & Michael, 2014). 

Every Student Succeeds Act of 2015 (ESSA). President Obama signed the 

Every Student Succeeds Act (ESSA) into law on December 10, 2015. This law 

reauthorized the Elementary and Secondary Education Act of 1965, which is now called 

the ESSA, and substituted for the NCLB Act, which has been in effect since 2002 (Every 

Student Succeeds Act, 2015). 

Individuals with Disabilities Education Act (IDEA). The Individuals with 

Disabilities Education Act of 1997 (IDEA-1997) is the federal special education law that 

guides services for students with disabilities. The U.S. Department of Education (n.d.) 

stated that this national legislation protects the rights of children with disabilities by 

ensuring that schools and public agencies provide special education and related services 

to students deemed eligible. Part B of IDEA applies to children ages 3 to 21, and Part C 

of IDEA applies to children ages birth to 2 years. This law was later amended and was 

called the Individuals with Disabilities Education Improvement Act of 2004 (Individuals 

with Disabilities Education Improvement Act, 2004). 

Legal blindness. Legal blindness is defined as best corrected visual acuity of 

20/200 or less, or reduced visual field to 20 degrees or less, in the better eye (Cassin, 

2001).  

Navigation is crucial for users with blindness for recognizing the cursor’s 

location on the webpage (Buzzi, Buzzi, & Leporini, 2009). 

No Child Left Behind Act of 2001 (NCLB). This federal legislation purported 

that “all children will have a fair, equal, and significant opportunity to receive a high-
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quality education and reach, at a minimum, proficiency on challenging achievement 

standards and state academic assessments (20 U.S.C. Section 6301)” (Wright, Wright & 

Heath, 2009, p. 16). 

Online learning. For this study, it will encompass educational Internet sites, 

computer-based learning or assessment software programs, electronic books, Internet 

streamed videos, or digital versatile discs (DVDs), which contain commercially produced 

video images within their content (Salmon, 2013). 

Product with universal design. A product designed with access features which 

not only make it more useable for persons with disabilities but more useable for all of its 

consumers (Bowe, 2000; Vanderheiden, 2000). 

Students with low vision. Students with reduced visual acuities or visual fields 

that may hinder the optimal processing of visual information (Huebner, 2000). Low 

vision is medically defined as < 6/12 [< 20/40] when describing the best-corrected vision 

in the stronger eye or better-seeing eye (Congdon et al., 2004). The degree of low vision 

varies in each individual, as does the effect on the student’s functional vision or ability to 

access information through his or her visual mode. The student may access information 

through visual, auditory, and tactual modes. 

Students with no or limited functional vision. Students who do not have enough 

functional vision to use their vision as a means of accessing information. They may 

access information through tactual and auditory modes (Social Security Administration, 

2017). 
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Students with total blindness. Students who are totally blind and do not have 

vision as a means of accessing information. They may access information through tactual 

and auditory modes (Social Security Administration, 2017). 

Tactual learner. This term refers to a student who accesses information through 

touch or the tactual mode. Tactual learning may be the student’s primary means of 

accessing information. The tactual media may consist of braille, tactile graphics, 

manipulatives, and real objects (Vita & Kataoka, 2014). 

Twenty-first Century Communications and Video Accessibility Act (CVAA) 

of 2010. This legislation was signed into law on October 8, 2010 and gave individuals 

with vision or hearing loss better access to the Internet, smart phones, television 

programming, and other modern communications technologies. It restored and expanded 

requirements for video description of television programs (Twenty-first Century 

Communications and Video Accessibility Act, 2010). 

Video and movie descriptions are used for people who are visually disabled, 

enabling them to access the content (Rohrbach, Rohrbach, & Schiele, 2015). The use of 

short video clips to explain or demonstrate principles has become increasingly popular in 

classrooms, online teaching, and Internet-based information. While informative and 

useful, people with blindness cannot access the information unless enabled with video 

description. Watching television or movies is challenging to the person without sight as 

much of the content is visual, and the text alone does not sufficiently tell the story. Video 

description can be done by adding another layer of auditory information beyond dialogue,  

such as a person saying what is happening on the screen. The more sophisticated 

technology is to use the long short-term memory network to caption images and refine 
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the video description. This technology is based on building visual classifiers that can 

differentiate between objects, verbs, and positions or places extracted from comments to 

train long short-term memory in generating descriptions (Rohrbach et al., 2015).  

Universal Design for Learning (UDL). A set of principles for curriculum 

development, including flexibility of curriculum and instruction that give all individuals 

equal opportunities to learn (Edyburn, 2010; Hitchcock, Meyer, Rose, & Jackson, 2006; 

Meyer & Rose, 2000; Rose et al., 2000). 

Usability simplifies interaction and usage of the content (Buzzi, Buzzi, & 

Leporini, 2009). 

Visual impairment. The medically based visual acuity definition of blindness 

does not account for the functionality of a person with low vision who may need assistive 

devices. Jernigan (2005), previously the president of the National Federation of the Blind, 

defined visual impairment and blindness: “One is blind to the extent that the individual 

must devise alternative techniques to do efficiently those things which he would do if he 

had normal vision” (para. 8). This functional definition will be implied in this study. 

Visual learner. This term refers to a student who accesses information through 

his or her functional vision or visual mode. Visual learning may be the student’s primary 

means of accessing information. In consideration of varied visual impairments and 

fluctuation of visual acuities, visual learning may change according to the students’ task, 

time, and environment (Ward, 2000). 

Significance of Study 

It is important to note that the UDL is just one of several adaptations in the 

values, ideologies, and philosophy of its predecessor, Universal Design. One of the most 
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notable adaptations to the said UD is the Universal Design of Instruction (Burgstahler, 

2005). This Universal Design of Instruction relates to, exhibits, and keeps the original 

principles of UD as it pertains to the students’ learning environment (McGuire, Scott, & 

Shaw, 2003). However, despite the fact that Universal Design of Instruction took on the 

seven ideologies of the original UD, it added some new principles that directly pertain to 

education (Higbee & Goff, 2008). As a result of this addition, Universal Design of 

Instruction changed the much-admired “Seven Principles for Good Practice in 

Undergraduate Education” by Chickering and Gamson (1999) and opened more 

opportunities for education to be more accessible and applicable for students who have a 

disability. Although there are several variations in the different adaptations of Universal 

Design, one thing is certain: each adaptation aims to make planning, implementation, 

teaching, and learning designs, and the course materials to be more conducive for 

students with a disability and meet the diversified learning requirements. However, an 

outstanding distinction of UDL, among the other adaptations, is the fact that cognitive 

neuroscience is its main foundation (CAST, 2012b). 

All students may take advantage of the benefits from suitable educational 

environments that are considered universally designed; students from higher education 

levels with a disability are the ones who benefit most from the advantages of UDL. This 

benefit is particularly true in that the situation wherein the population of college and 

university students who have a disability grew significantly, such as during 1978 when 

the population of students with a disability tripled according to the National Council on 

Disability (2003). In the present day, there is a staggering 11% population of college and 
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university students who have a disability (National Center for Education Statistics, 2008; 

U.S. Government Accountability Office, 2009).  

Summary 

Given the myriad challenges of teaching all learners at a high level of academic 

standards in an online learning environment, the need for a rich, quantitative study of this 

topic is necessary. This study was designed to address this gap in the literature on UDL 

and online university coursework to students who are blind or visually impaired.  

This introductory chapter presented the background of the problem, statement of 

the problem, purpose of the study, research questions, assumptions and limitations, 

definition of terms, and significance of the study. UDL holds a lot of promise, but a 

review of the literature indicates a lack of research on the practical application of this 

approach. This study will contribute to the emerging literature on UDL. Chapter 2 will 

review the currently available literature on UDL. 
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CHAPTER II 

LITERATURE REVIEW 

 

Introduction 

Does our digital society provide enough technological support to students with 

visual impairment? The trend of online learning is emerging and prevalent among 

students of all ages. It is particularly increasing at the postsecondary level. Is online 

learning fulfilling the required demands of sighted students and students with a 

disability? Effective assistive technology (AT) transforms the student’s learning ability 

and guides the student with a visual impairment to interact with the technology. How do 

teachers design a lesson plan for online university students with visual impairment? Is 

there any act passed by the government for students with a visual disability that 

minimizes the obstacles they face during online learning? Do students with visual 

impairment have access to online learning with the assistance of a screen reader?  

In this literature review, numerous studies in the areas in which technologies are 

implemented to educate students with a visual impairment have been evaluated and 

analyzed. The following review of the literature is divided into five parts. The first part of 

the literature review discusses how students benefit from online learning and what 

opportunities are provided to students with visual impairment. The first section also 

discusses online learning in the United States and its international implications. The 

second part addresses Universal Design (UD). UD is “a set of principles for curriculum 

development that gives all individuals equal opportunities to learn” (CAST, 2012). As 

stated, this section will go further into detail about UD and its implementation in special 

education. The third part analyzes Section 508 of the Rehabilitation Act and examines 

how the government has provided AT for students with visual impairment (Roberts, Park, 
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Brown, & Cook, 2011). Also, the literature review includes a discussion of self-efficacy 

theory, the theoretical framework of the study. The last part of the review discusses how 

UD and online learning can be effective for students with a visual disability, including 

the use of the AT known as a screen reader. 

Many individuals with visual impairment are unable to see images, texts, graphs, 

etc. on a computer screen. Much visual impairment cannot be treated with medicines, 

optical lenses, or through surgical operation. Some individuals with a visual impairment 

may face hurdles in identifying shapes, brightness, and colors. If the individual has a 

progressive visual impairment, he or she may only identify the color and shape of an 

object, be able to distinguish between darkness and brightness, or only be able to read the 

content with large font. The individual with such a progressive vision loss may become 

blind. Such students will have to overcome many obstacles and academic demands that 

may present a challenge for them. Other students are congenitally blind, so they will need 

access to computer technology as a tactile and/or auditory learner. To accommodate such 

persons, technology professionals have created UD that enables the individual with a 

disability to read (Kelley, Sanspree, & Davidson, 2000). Individuals who also face 

problems in learning and studying have special lessons available to them that incorporate 

the principles of UD.  

Online Learning in the United States and the International Perspective 

For this literature review, studies related to online learning are discussed, 

including how advanced technologies assist students with vision and with visual 

impairment in learning. To examine the role of online learning in educating students with 

visual impairment, the researcher reviewed a study by Kinash, Crichton, and Kim-
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Rupnow (2004). The authors stated that online courses are designed with the assistance of 

modern technology. The AT enables distance students with visual impairment to be 

exposed to the same content watched by their peers (Kinash et al., 2004). Furthermore, 

Kinash et al. (2004) suggested that online learning is highly beneficial for distance 

students with typical sight as well. Pearson and Koppi’s (2002) study identified these 

same benefits that Kinash et al. (2004) have noted, pointing to ways in which daily 

technology use has increased but also has helped individuals with disabilities in 

completing their coursework. 

Now technology is also used for educating individuals with visual impairment. 

Technology enables individuals with visual impairment to have access to the Internet 

(Pearson & Koppi, 2002). The study further elaborated that the Internet helps individuals 

with a disability in comprehending the content of their courses. With the assistance of 

online learning, students with visual impairment and hearing impairment can achieve 

their educational goals.  

Although many scholars agree with Pearson and Koppi’s (2002) suggestion that 

Internet technology benefits students with disabilities, some critics have argued for a 

more proactive approach to planning educational materials with disability aspects in 

mind. Teachers design lesson plans for students with visual impairment and employs AT 

for educating these students. They plan curricula and edify the students from the 

beginning of the design process with the help of AT. Being proactive and designing 

course materials with disabilities in mind, Kinash et al. (2004) have added that the 

courses are designed for the students, and numerous videos, audio files, and images are 

made available to them. The visual and auditory systems enable these students to 
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understand the concepts. For students with limited vision, all the videos are subtitled with 

a large font so that they can read it more easily, as well as audio transcripts provided for 

students who are totally without sight. Others use video description. Although this study 

addressed all types of students with disabilities and differential learning styles, many of 

the prescriptions outlined in the article can be effectively used for students who are 

visually impaired (Kinash et al., 2004). 

In addition to assisting individuals who are visually impaired, online learning is 

beneficial for students living in remote areas. Appana (2008) examined some advantages 

of online learning. These advantages include flexibility and convenience. Through online 

learning, students can access their courses and information at any time and from 

anywhere. With busy schedules, they can study the material on the Internet. Online 

learning is beneficial for university students if they have to work while taking classes. 

With the accessibility of online courses, students can study their missed lectures. They 

need only two things for studying their lectures: a computer and an Internet connection. 

Due to the accessibility of online education, students can choose diverse programs and 

obtain a degree in special subjects (Appana, 2008). The individuals can study according 

to various degree plans and obtain a degree in various programs like engineering, 

mathematics, English, science, etc. Further, Appana (2008) stated that there are some 

cases in which students in remote locations were unable to take up some courses of study, 

but this limitation is not the case for the majority.  

In onsite education, students are required to pay for their transportation, texts, 

notebooks, and more. In the virtual environment, the overall cost is often less than 

traditional education. Appana (2008) found that through online learning, students save 
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money on their education. They sometimes do not have to buy expensive textbooks. They 

can often download the digital textbooks to their computers and study from eBooks 

(Appana, 2008). Sharing Appana’s viewpoint, Pearson and Koppi (2002) stated that 

advanced technology provided numerous prospects for Internet users. Not far from the 

explosion in communication technology that came to pass, students with visual 

impairment have benefited from the online method of learning. Users with visual 

impairment now have access to the content available in online courses. Looking at online 

learning in the United States, Allen and Seaman (2013) stated that in America, online 

educational videos use audio tracks. The usage of audio and video support enables 

students with a visual impairment to learn and comprehend the concepts of various 

subjects (i.e., science, mathematics, geography, etc.). Another method is to use video 

description. Students with visual impairment can comprehend the same curriculum given 

to the other students in the class (Allen & Seaman, 2013). 

Online learning also enables students to communicate with other students and 

facilitates collaborative learning. Online learners interact with international students and 

exchange information. They also absorb the material and provide online notes to other 

students. Online learning is easy for international students to access. They submit their 

related work, assignments, and assessments, and gather the information on one platform. 

While considering the advantages of online learning, Kinash et al. (2004) stated that 

online learning benefits students, and it also enhances the learning ability of the students 

as compared to textbooks. The online learning process has brought a revolution in the 

education of distance students. It increases the social circle of individuals, and they 

massively interact with other people of different backgrounds.  
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Similar to traditional courses, online courses sometimes need special 

arrangements to reach the lesson goals. Klem and Connell (2004) examined teachers’ use 

of various online learning materials to provide clear perceptions to their students. In 

online learning, all the videos are specially structured, and the appropriate soundtrack is 

used. This adaptation assists students with disabilities to comprehend the curriculum 

material as provided in the classroom (Kinash et al., 2004). For students with hearing 

impairments, the captioning in the videos improves literacy and learning skills. For 

students with visual impairments or low vision, the use of large font provides the 

opportunity for students to identify and study a particular topic. They can also be 

accessed through the use of video description. 

Appana (2008) proposed that online learning enables all users to obtain 

information effectively. Individuals gather the information via websites. There are 

thousands of websites on the Internet that provide informative knowledge to Internet 

users. Online learning is highly beneficial for local and remote students (Appana, 2008). 

Although Appana (2008) discussed the advantages of online learning, Wright (2005) has 

noted the limitations of online learning in his research. Wright (2005) stated that 

individuals face major problems in obtaining all information in an online platform. 

Sometimes the information available on the Internet is not authentic. Occasionally, the 

information shared on the Internet is not properly sourced. In online learning, the 

individual does not interact face-to-face with other people. As a result, their social life 

can be negatively affected, and they may become a victim of isolation.  

Wright (2005) also noted that students who receive online lectures are unable to 

take part in live discussions. If these particular students have any problem related to a 
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topic, they are unable to further their understanding with the instant feedback of other 

students. Their conceptualization of the material may remain unclear, and they may have 

limited or no access to an instructor with whom they can share their misconceptions. 

With newer technology over the past decade, more interactional opportunities exist on 

online learning management systems. The article also mentions that some students may 

not have easy access to the Internet, therefore compounding their problems in obtaining 

the information (Wright, 2005). 

Although there is pervasive criticism of the digital classroom, online learning with 

the assistance of AT has solved many of the problems of students with visual impairment 

(Kinash et al., 2004). At first, students with visual impairment faced complications in 

grasping the concepts of mathematics and science. Due to the inherent complexity of 

these subjects, students with visual impairment were unable to recognize the graphical 

forms presented in the instruction of these subjects. The images and maps did not provide 

a clear vision to the students with a disability, and this lack of understanding created a 

barrier to success. However, online learning with the use of AT has changed everything 

and provided accessibility to students with a visual impairment.  

Also, the Internet is becoming increasingly commonplace and accessible to more 

people. Now, it has become an important medium of communication that is a daily part 

of the life of many. The accessibility of the Internet to everyone, including people with 

disabilities (such as individuals with visual impairment and hearing impairment), has 

become a major challenge in the United States (Pearson & Koppi, 2002). Students with 

visual impairment benefit from online education. As a result, accessibility to the Internet 

is extremely important (Pearson & Koppi, 2002).  
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Federal and state legislation both support Internet accessibility for people with 

disabilities. Laws passed on behalf of this population are the Individuals with Disabilities 

Education Act (1997), the Technology Education and Accessibility in College and Higher 

Education (TEACH) Act of 2013 (2014), and the No Child Left Behind (NCLB) (2001). 

The Elementrary and Secondary Education Act (ESEA) (1965) legislation was replaced 

in 2015 by new legislation on national education  with Every Student Succeeds Act 

(ESSA) (2015). All of these laws allowed individuals with a disability to participate in 

advanced technologies. Section 508 of the Vocational Rehabilitation Act of 1973 was 

passed by the United States Congress, allowing Internet accessibility to all students, 

including individuals with disabilities (1973). Online learning is important for everyone, 

and every individual should have access to the Internet, no matter what disability he or 

she has. According to the U.S. Census Bureau (2010), there are around 8 million 

individuals aged 15 or older in the United States with a visual disability. These 

individuals have just as much right to Internet access in education as individuals with 

typical sight.  

Students with visual impairment do have some accessibility to online learning. 

Special courses are designed for them, along with the professional guidance needed to be 

successful in these courses. It is common knowledge that these students still face many 

problems in the online learning environment, as they are unable to see the visual images. 

Pearson and Koppi (2002) stated that online learning with effective AT is considered one 

of the best ways for effectively mitigating the difficulties faced by students with 

disabilities. Students with visual impairment often do not have access to libraries, 

journals, and catalogs. With online AT, all the material can be accessible to them via 
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complete audio information and large font text. The electronic version of libraries, 

catalogs, and journals permit students with visual impairment to research academic 

literature. These supports allowed students with visual impairment to gain all types of 

information once available online. According to the North American Council for Online 

Learning (NACOL, 2015), there are 30 countries practicing online learning and providing 

online course accessibility to all students, including students with disabilities (NACOL, 

2015). The international use of online learning is growing, and numerous countries are 

adopting strategies to make online learning accessible for everyone (Pearson & Koppi, 

2002). 

To serve all students, regardless of their characteristics and learning methods, all 

components related to online courses need to be designed or adapted. Harper, Goble, and 

Stevens (2001) affirmed that teachers design courses with the intent of having all relevant 

information added on websites so that any individual can study the material through 

websites. The U.S. government is making efforts to provide website accessibility to all 

individuals, including users with disabilities. Moore and Kearsley (2011) found that 

students living in remote areas are likely to enroll in online universities, including 

students with disabilities. With the assistance of online courses, they complete their 

degrees. Moore and Kearsley (2011) also added that there were times when students from 

remote areas of different countries faced hurdles in comprehending the second language, 

including those with disabilities, in an online course; they do not comprehend the context 

of the topic. Due to language barriers, students faced problems and were not capable of 

gaining the information related to their course. As a result, efforts have been made to 

provide the information in numerous languages to avoid language barriers. The language 
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barriers, socio-cultural issues, and learner-related problems are the main issues 

international students face when they learn via online education (Moore & Kearsley, 

2011). When considering the problems of students in remote areas, Reeder, MacFadyen, 

Roche, and Chase (2004) acknowledged that due to massive distance, instructors are 

often unable to maintain the virtual settings for their students, and, as a result, they face 

problems in accessing online learning. 

Teacher Use of UD for Designing Curriculum for Students with Visual Impairment 

According to Pearson and Koppi (2002), UD is the prominent approach for 

accessing online learning. Under this approach, numerous learning activities and 

instructional materials are designed for all students and their respective needs. Mace 

(1998) coined the term UD and created it to address the intention of making buildings 

accessible to all people (McGuire et al., 2003; Rao & Tanners, 2011). More specifically, 

the research has asserted that UD originally guided “how a product, graphic 

communication, building, or public space can be made both aesthetically pleasing and 

functional for the greatest number of users” (McGuire et al., 2003, p. 168). When the 

concept of UD emerged, a vast number of higher education leaders started to implement 

it in their institutions. Leaders in other fields started to provide physical spaces for 

persons with disabilities and also created accessible designs for their convenience (Dalton 

& Proctor, 2007). This mindset of providing barrier-free structures to people with 

disabilities was not introduced in the education sector until the 21st century. In 2000, 

some states like California, New York, and Kentucky adopted Universal Design for 

Learning (UDL) to address the problems of students with disabilities (Müller & Tschantz, 

2003). UDL is also used for those students who face problems comprehending English 
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and mathematics. Concerning teaching and learning, it is purported that “UD can offer 

access to an increasingly diverse college student population, including more “otherwise 

qualified students with disabilities” (McGuire et al., 2003, p. 167). UD addresses all 

diversity issues and fulfills the needs of individuals with a disability (Steinfeld & Maisel, 

2012). The study of Steinfeld and Maisel (2012) supported that UD engages students in 

academics and provides information with the help of computers. By implementing UD, 

schools could minimize the need for accommodations for students with disabilities, 

especially those with visual impairment (Burgstahler, 2005). 

Katz and Sugden (2013) and Katz (2012) suggested the three block model of 

UDL and how this model increases inclusivity in schools and classrooms. Katz (2012) 

also suggested that all learning communities should cooperate with students with 

disabilities. The three block model includes the following: (a) Social and emotional 

learning researchers state that when the learning environment is social, students with 

visual impairment or any other disability should be valid and secure. There was a focus 

on developing compassionate classroom environments that respect diversity; (b) 

Inclusive instructional practice creates an integrated curriculum and differentiated 

instruction for the students; and (c) Systems and structures provide the strategies for 

developing the learning communities and suggest numerous ways in which 

administrators, teachers, and students create and support academically and socially 

inclusive institutions (Katz, 2013). 

Katz (2015) implemented the three block model in 10 rural and urban schools. 

Fifty-six teachers of grades 1-12 implemented the three block model and later explored 

its outcomes. Katz (2015) reported teachers’ perceptions related to the implementation of 
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the three-block model, the obstacles teachers faced in the classrooms, and barriers to 

inclusive practice. After the implementation of the model, the teachers provided positive 

outcomes related to the behaviors of the students. According to Katz and Sugden (2013), 

UDL provides numerous means of expression, representation, and engagement. When the 

instruction and the learning materials are designed effectively, the students engage and 

try to comprehend. The teachers should provide all of the learning materials in a 

digestible way, as it highly influences the learning ability of an individual.  

Katz and Sugden (2013) suggested that teachers should create a comfortable 

climate in the classroom. They argued that this climate will make students feel 

comfortable, and more will readily adjust to a friendly environment. Also, the teacher 

should entice the students to interact with one another, as this interaction will eliminate 

the element of isolation. By interacting with other peers and faculty, the students’ 

confidence will increase (Klem & Connell, 2004). Another study examined the effect of 

providing the physical environment, information, technology, feedback, assessments, and 

accommodations for the students, and showed the results to be positive. All these 

elements lead to an increase in the learning outcomes of the students (Dalton & Proctor, 

2007). 

Scott, McGuire, and Foley (2003) affirmed that instructors should create a 

welcoming environment for students with a disability. Instructors should arrange all the 

significant components related to the course to suit their needs and the needs of the other 

students. The teacher should communicate all the learning objectives and outcomes with 

the students. By acknowledging the expectations, the teacher provides feedback to the 

students (Katz & Sugden, 2013). All mediums, including advanced technology, should be 
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used in the learning process. Considering the learning ability of the students, Klem and 

Connell (2004) stated that all the possible materials should be provided to the students so 

that they can demonstrate their knowledge effectively. The relationship between the 

students and faculty should be promoted (Klem, & Connell, 2004).  

Steinfeld and Maisel (2012) suggested some of the principles of UD, including 

equitable, flexible, intuitive, simple, and customizable use to meet the student’s needs. 

When the products are designed according to these principles, the students are capable of 

learning efficiently and effectively. First, the authors suggested that the products should 

be equitable and flexible in use. To elaborate, equity in use means that the design of a 

product is marketable and useful for people with a disability. For instance, if a professor 

designs a website, it should be accessible to every individual with a disability. As an 

example, while using the text to speech software, all students will be able to comprehend 

the content of the websites, even the students with visual impairment. Flexibility in use 

refers to the degree that the design accommodates the individual’s abilities and 

preferences. For example, during a field trip for a course, such as students visiting a 

museum, it is the choice of the visitors to listen or read the description provided on 

display. The museum, then, should accommodate the delivery of the information to 

whatever way is consumable for each student. Second, Steinfeld and Maisel (2012) also 

added that the design should be intuitive and simple to use. By using the design, the 

individual can comprehend the context more easily. Third, the design also enables the 

ability to be tailored to the user’s knowledge, concentration level, and language skills. 

For example, scientific equipment with a control button enables all students to use the 
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equipment more, which greatly benefits students with disabilities (Steinfeld & Maisel, 

2012). 

Nevin, Falkenberg, Nullman, Salazar, and Silió (2013) suggested that UDL 

increases the accessibility for students with visual impairment. The notion is that all the 

important information should be communicated to the user via design. Not only is this 

true of an online environment, but this principle can also apply to particular strategies 

such as discussions conducted in classrooms, lectures, group work, fieldwork, and live 

demonstrations. The curriculum designed for students with visual impairment caters to 

the learning styles, language skills, and strengths of students with disabilities. Hall, 

Meyer, and Rose (2012) affirmed that the instructor should deliver the curriculum 

material in different formats, arranging accommodations for students with disabilities and 

changing the location of the classroom if necessary. Furthermore, Kinash et al. (2004) 

proposed that designing curriculum materials using UD highly benefits individuals with 

disabilities. For example, by installing closed captioning in online videos or video 

description, students with an auditory disability can receive the information. Likewise, 

providing audio video descriptions that provide descriptive narration for students who are 

visually impaired allows them to know what is going on in the video that is only visual 

information. Providing the material in a presentable manner encourages and engages 

students with disabilities so that they are capable of success in the classroom. UD also 

improves the learning ability and language skills of these individuals and meets the needs 

of a variety of cultural backgrounds and learning styles. When all the material is available 

online, and the student has access to it, it benefits students with disabilities (Kinash et al., 

2004). 
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When designing a course, planning is one of the UD foundations; it facilitates the 

learning process in general and avoids hindrances to save the instructor’s time. With the 

implementation of the principles of UD, the material will be accessible to everyone, and 

it will minimize future obstacles. Accordingly, Scott et al. (2003) suggested that teachers 

should design a lesson plan for students with visual impairment. Students with visual 

impairment may be unable to read and recognize the words. To avoid obstacles to their 

learning, instructors should plan a curriculum for them that mitigates their lack of vision. 

A good example of this is the classroom used by Rao and Tanners (2011). Some of the 

specific features of the UDL online course used in their study included asynchronous and 

synchronous digital communication, web conferencing, and the option of receiving the 

material in audio and text formats, critical for students with visual impairment. Lectures 

and presentations were delivered through an online tool called Voicethread, which 

allowed lectures to be delivered asynchronously. Also, classmates can comment on a 

lecture using both video and text messages, contributing to the formation of an interactive 

and personalized learning community online. There were also options for how students 

demonstrated their mastery of the course material. For example, students had the option 

to write a final research paper, create a multi-media project on the web, or give an oral 

lecture. All of these features are illustrations of the UDL principle and how they can 

accommodate students with visual impairment. 

Scott et al. (2003) suggested some styles appropriate when designing curriculum. 

They first suggested that the teacher should employ multiple learning styles in lesson 

planning. Some students are not capable of learning from the texts. The teacher needs to 

accommodate these students by using visualization for clarifying the concepts to the 
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students. The student with a disability may also comprehend the concepts with the 

assistance of graphs, images, and audiovisual equipment, so these methods are necessary 

for the classroom. A student’s engagement should be encouraged by providing 

assignments, materials, and responses to their questions. The teacher should also ask 

students to respond to assignments in various ways. Finally, the teacher also should use 

multiple curricula for clarifying concepts for individuals with a disability (Scott et al., 

2003). 

Dalton and Proctor (2007) proposed that if the instruction and materials were 

represented through various mediums, students with hearing or vision problems would be 

able to comprehend the instructional content. The following are the means used for 

representation. 

 Present content in video, slideshow, and audio. 

 Make reading material available at different levels. 

 Read the material with the assistance of supportive resources. 

 Translate the language of the speakers on demand.  

 Use graphics such as images, tables, maps, and diagrams to represent the 

simulations and diagrams effectively.  

According to Dalton and Proctor (2007), expressions are also important while 

educating students with visual impairment. The teachers should provide all the 

instructions with expressions, as it enables the students with a disability to comprehend 

the instructions better. The following are the means used to deliver expressions: 

 Use alternate text inputs such as speech to text, text, touch pads, and switches. 
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 Give assignments based in media (i.e., maps, diagrams, drawings, slideshows, 

videos, and websites). 

 Eliminate text work (i.e., tables, graphs, outlines, and hand-to-hand activities). 

 Use supportive tools such as outliners, grammar check, and programs related to 

drawings. 

 Take advantage of social media opportunities such as online chatting, wikis, 

blogs, and instant messaging.   

 Share peer editing and writing.  

Dalton and Proctor (2007) also suggested that, with the assistance of 

communicative engagement, students with disabilities can effectively share their 

academic problems. The teachers should design a UDL framework in such a way that it 

engages the students to discuss their learning experiences. By communicating, the 

teachers can receive feedback on how to tailor the material to meet the students’ needs. 

This flexibility and responsiveness to the students help to keep them engaged and 

actively learning. The following are the means used for engagement: 

 Interviewing people: The students are asked to interview people; this activity 

increases their confidence, and they interact with other people.  

 Role playing: The students are asked to play different roles in numerous activities.  

 Filament discussions: The students also take part in the class discussions.  

 Brainstorming: Through brainstorming, individuals come up with new ideas and 

thoughts.  

 Team query assignments: Individuals are asked to work in groups.  

 Experiments conducted online: Online experiments check their learning ability.  
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 Playing games: Individuals are asked to play numerous games for diverting their 

minds. 

There are various errors and frustrations that are faced by users of the computer. First, 

errors are made by users of the computer. Computer users make errors when training 

them on how to address such errors. The errors develop due to old age and motor 

impairments. However, researchers have tried ways to improve the interfaces on training 

and documentation to limit errors. Computer frustrations are more common than errors 

(Lazar, Jones, & Shneiderman, 2006). While an error occurs when the system is 

operating incorrectly, the frustrations are things that annoy the computer user. The 

frustrations include pop-up boxes and dialog boxes. Such frustrations waste the time of 

computer users.  

Researchers have worked to expand the focus on how to handle the errors and 

frustrations. Although the frustration is more common than the error, they both need to be 

solved. The error occurs when incorrect perception of the computer state occurs. On the 

other hand, frustrations result from low levels of job satisfaction (Lazar, Jones, & 

Hackley, 2004). The frustrations lead to a reduction of the productivity of workers and 

the well-being of the company. Due to frustrations, computer users waste about 37 to 50 

percent of their time (Lazar, Feng, & Allen, 2006). Among the associated frustrations 

include messaging errors, difficulty in finding errors, and pop-up of windows. 

Users of computers who have disabilities also experience frustrations. For instance, 

those with visual impairments could have problems in operating the computers. Some 

assistive technology devices provide an alternative for keyboard input. The keyboard, 

pointing devices, and speech recognition are examples of assistive devices for persons 
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with disabilities (Hertzum, 2010). Web use and web accessibility for persons who are 

blind can be enhanced through the use of guidelines put into place by the federal 

government. The disabilities should not be the cause for computer frustrations. 

E-learning, People with Disabilities, and Section 508 Act 

Online learning, both formally and informally, has become an important content 

delivery method in everyday lives. Individuals with vision and those with visual 

impairment learn with the assistance of the Internet. At first, the Internet was not readily 

accessible to students with visual impairment. According to Olalere and Lazar (2011), 

Section 508 enhances the learning ability of students with visual impairment. It reduces 

and minimizes many of the barriers confronted by information technology because it 

requires the use of assistive technology. Apart from this advantage, Section 508 also 

helps to encourage technological development that will assist in achieving learning goals 

and objectives for everyone (Olalere & Lazar, 2011). The question arises whether Section 

508 includes all disabilities or specific types of disabilities. To answer this question, 

people who have any disability are included in this act. It is important to examine what is 

classified as a disability (Olalere & Lazar, 2011). To find out the answer, another law 

must be examined. This law is known as Americans with Disabilities Act (ADA) of 1990 

(Americans With Disabilities Act, 1990). This act prohibited discrimination toward 

people with disabilities, and it is highly recommended to provide equal opportunities for 

employment. This law applies to state and local government services, commercial 

facilities, and public accommodations, as well as transportation. As per ADA, people 

with disabilities are those individuals who meet at least any one of the following tests. 

These tests include the following: 
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 A person has any physical disability or mental impairment in which he is limited 

or restricted in performing any major life activities.  

 A person has a major or minor impairment record in the past which restricts her 

from participating in daily routine life activities.  

 A person is regarded as having the impairment.  

 A person’s impairment can be mental, physiological, or psychological. As per the 

law, disability can be one of the above-mentioned individuals (Olalere & Lazar, 

2011). 

Returning to the issue of online learning, Ellis et al. (2004) highlighted the 

importance of the accessibility of online learning to students with visual impairment in 

light of this law. Ellis et al. (2004) also stated that not all organizations and agencies are 

complying with Section 508. It is mandatory to comply with all the guidelines of Section 

508 if one is working for the federal government. This is also true for the information 

technology used in federal agencies. However, it is not mandatory if a person is working 

for a state agency unless that agency receives any federal funding. The provisions of 

Section 508 can apply to students in the classroom. Federal agencies provide the 

following provisions for individuals with visual impairment. 

 Operating systems and software applications: This includes software accessibility, 

for instance, such as access to the web browser and keyboard navigation (Olalere 

& Lazar, 2011). 

 Web-based Internet and intranet and information/application: This helps in 

assuring the web content accessibility. For instance, this includes descriptions of 
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the text for visual disabilities. These technologies include refreshable braille 

displays and screen readers.  

 Telecommunication products address the telecommunication accessibility. These 

products include voicemail systems and cell phones. They also include 

technology compatibility like assistive listening devices, hearing aids, and devices 

for people with hearing impairments (Olalere & Lazar, 2011). 

 Multimedia and video products are helpful in fulfilling the requirements for 

captioning the multimedia products’ audio description. These products include 

training and information of multimedia productions.  

 Closed and self-contained products are those where the users cannot connect their 

AT. These technologies include copiers, information kiosks, and fax machines 

(Olalere & Lazar, 2011). 

 Portable and desktop computers address the accessibility pertinent to the 

mechanically operated controls and standardized ports like touch screens and 

keyboards (Olalere & Lazar, 2011). 

Theoretical Framework: Self-Efficacy 

One critical factor in determining the success of students with visual impairment 

in online courses is a sense of self-efficacy. The self-efficacy theory will be reviewed, as 

outlined by Bandura (1986). Self-efficacy is an interlinked network that helps individuals 

believe in themselves. According to Schwarzer (2014), with a sense of self-efficacy, a 

person can cultivate a sense of purpose and goals to pursue that purpose. Self-efficacy 

determines how individuals feel, motivate, behave, and think about themselves. A belief 

in the four processes, (i.e., motivation, cognitive thought, selection procedure, and 
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affective procedure) affects an individual’s achievement (Schwarzer, 2014). Bandura 

(1986) suggested that as the experiences continuously result in success, a strong sense of 

self-efficacy emerges. Furthermore, Bandura’s theoretical framework also suggests that 

those who want to be successful in any endeavor must have some sense of self-efficacy 

(Bandura, 1986). The individuals must build confidence that they can perform 

successfully, as this affects the persistence in their efforts (Bandura, 1991). If an 

individual has low self-efficacy, it results in fewer aspirations, low achievement in 

academics, lack of determination, and the perceived inability to achieve desired goals. 

Bandura (1986) identified the human functions that unify the role of cognition, 

self-reflection, and self-regulatory procedures in human change and adaptation (Bandura, 

1991). According to his theory, all individuals are viewed as proactive, self-organizing, 

self-regulatory, and self-reflecting rather than imprudent organisms that are victims of 

circumstance (Bandura, 1991). From the suggested theoretical framework, the 

functioning of humans is a product of the vibrant interactions of behavioral, 

environmental, and personal behavior. For instance, the way individuals interpret the 

consequences of their behavior, how they alter their surroundings, and the responses by 

the individuals shape their outcomes are human functions that reflect the products of such 

interactions. It is the basis of Bandura’s concept of reciprocal determinism. Reciprocal 

determinism focuses on the environmental factors and the personal factors that shape 

individual behavior. 
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Figure 1. Factors of social cognitive theory. 

 

Bandura (2012b) focused on the social learning of the individual and concluded 

that the reciprocal nature of human function in social cognitive theory enables counseling 

and therapy to influence outcomes (Bandura, 2012b). By improving the cognitive, 

motivational, and emotional processes, a person can improve the work and likelihood that 

a person will succeed. For instance, in schools, teachers are responsible for enhancing the 

learning ability of the individual. Teachers can improve their teaching, which will affect 

how much information a student retains. This retention has a direct effect on the student’s 

confidence, which in turn affects the teacher’s classroom performance. With the 

assistance of social cognitive theory as their framework, the instructors can improve the 

internal dialogues of their students. Positive internal dialogue assists in correcting the 

self-deprecating beliefs of the students (personal factors) and enhances the academic 

performance of the students (Bandura, 2012b). The teachers also can change the learning 
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environment and maintain a friendly environment for making the students successful in 

their goals (environmental factors).  

The social cognitive theory emphasizes that the environmental factors play a 

major part in developing human learning ability and behavior (Bandura, 2012a). For 

students with visual impairment, accessibility to the information in an online classroom is 

the major environmental factor that shapes their performance. Students set goals for 

themselves to achieve and then motivate themselves to accomplish the tasks. In this 

process, students have to plan different strategies to reach their end. Another factor that 

affects academic performance is that people not only learn from their actions, but also by 

observing the acts of others. This concept is called vicarious learning. It helps individuals 

to learn successful behaviors without going through a trial and error phase. Vicarious 

learning helps students avoid costly mistakes that result in bad grades (Sutton, 2000). 

Because vicarious learning is limited in an online learning environment, instructors have 

to design an online classroom in a way that compensates for the reduction in human 

interaction. If UD is not a part of the process in creating online coursework, a student 

with a visual impairment may think pessimistically about the students’ ability to perform 

well. Because the student cannot readily rely on interaction with others, there is a lack of 

means to encourage himself, which can make him susceptible to depression and stress. 

Therefore, self-efficacy, along with UD, is an important component of the success that a 

student with visual impairment can have in an online setting.  

UDs and Online Learning of Users with Vision Impairment 

With the theoretical backdrop in place, this section of the review looks more 

specifically at the literature covering UD and online learning for students with visual 
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impairment. Moore and Kearsley (2011) affirmed that there are countries where one does 

not have easy access to the Internet. The inaccessibility of online websites, learning 

materials, and the learning requirements of students with a disability are not fulfilled in 

some other parts of the world (Kinash et al., 2004). 

Harper et al. (2001) stated that with the assistance of UD, the content, material, 

and instructions could be designed to help students be successful. Various learning styles 

should be implemented in an education system so that even the students who cannot see 

or hear can comprehend the material provided in the class. The UD online class is 

accessible to all students, and no one is left behind in accessing the material. The material 

exists on the websites; a video plays on the websites, and large subtitles scroll across the 

video for the convenience of students with visual impairment. Students with visual 

impairment are unable to see the video, and, therefore, their concepts remain unclear 

unless they are provided the material in another method that does not require sight, such 

as the use of video description.  

Students with disabilities, especially students who are visually impaired, will be 

able to learn the same content as taught to other peers in the classroom. For effective 

results, broader and specific communication is required in online learning for students 

with vision impairments (Kinash et al., 2004). The sighted students can see the diagrams, 

images, and tables, and they can interpret them (Williamson, Schauder, & Bow, 2000). 

Students with visual impairment do not have access to all these materials. Students with 

disabilities can receive inaccurate and incomplete translations when lacking support. Due 

to their disability, they remain isolated and do not take part in classroom activities. 

Students with visual impairment may not have enough confidence to share their 
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knowledge with other people. The AT, learning environment, and accessibility of all the 

materials should be provided to assist individuals with disabilities. Teachers should 

understand the requirements of the students with limitations. Teachers should know how 

to solve the problems related to visual impairment. They need to understand that the use 

of only accessible technologies is not enough for students with visual impairments. 

However, they need to comprehend the features of the learning environment as well. 

Once teachers identify the needs of students with disabilities, they will be able to build 

and design an effective curriculum to ensure the opportunity for success.  

Harper et al. (2001) stated that with the assistance of UD, the content, material, 

and instructions apply to all students. The UD benefits students with disabilities and 

fulfills their needs. When using various learning styles in the design of online 

coursework, even the students who cannot see or hear can comprehend the material 

provided in the class. For example, students can enlarge the font size on the computer 

screen so that they can read the subtitles or offer video description. The curriculum 

material should be diverse and varied, including online and digital resources instead of 

textbooks, where larger fonts can be made available (Dalton & Proctor, 2007). UD 

removes barriers so that students with vision impairment can comprehend the material 

like other peers in the class. 

The uses of online modules in university settings are improving the learning 

outcomes of students. These online modules should be available in all schools to aid 

students with visual impairment (Cantrell, Pekcan, Itani, & Velasquez‐Bryant, 2006). 

Another module known as Universal eLearner is a learning module that incorporates 

technology, UDL, and online education (Edyburn, 2010). This product is under 
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development and has been tested with students with visual impairment and found to be 

effective.  

According to Section 508 of the ADA, all students are guaranteed to have access 

to online courses (Kinash et al., 2004). All curricula should be designed to be simple and 

easy for individuals with visual disabilities. The websites designed for individuals with 

vision impairment should be trouble-free. The information provided on the website 

should be descriptive and to the point. The videos installed on the websites should have 

captions and video description along with them, and high-resolution pictures should be 

used (Harper et al., 2001). Video description must be implemented to enable the student 

who is visually impaired to fully access the knowledge conveyed in online learning video 

material (Rohrbach et al., 2015). 

Now, advanced technologies are used for helping students with a visual 

impairment to ensure that they can also learn through online websites (Harper et al., 

2001). An example of support is the screen reader software, which enables individuals 

with vision impairment to comprehend the content (Harper et al., 2001). Screen reader 

software reads the whole content for the user from top to bottom and provides the 

information in a voice that is adjustable for volume and speed by the user. With screen 

readers, students with a visual impairment have access to the same information available 

to sighted individuals (Williamson et al., 2000). Online learning has also empowered the 

user who is visually impaired through this technology (Andronico, Buzzi, Castillo, & 

Leporini, 2006). Therefore, a suggestion is that all the students receive a personal 

computer along with screen reader software. Also, professional training should be 
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provided to all students who are blind or who have low vision. Proper guidance should be 

given to students so they can have access to the online material (Kinash et al., 2004). 

Use of Screen Readers by Individuals with Visual Impairment 

This section will elaborate more on the use of screen readers by students with 

visual impairment in online settings. Using screen reader software, the Learning 

Management System offers numerous tools (i.e., web courses, chats, exercises, etc.). The 

individuals use the user interface, and it provides massive material through videos, 

sounds, texts, widgets, etc. Moreover, the interaction with the advanced technology 

requires the use of a voice synthesizer and screen reader. The designers of online learning 

should consider three factors when designing online courses for individuals with vision 

impairment (Moore & Kearsley, 2011). The factors include accessibility, educational 

effectiveness, and usability. When online courses are easily available to the students, they 

will be able to study a particular topic in an effective manner (Rao & Tanners, 2011). 

Users with visual impairment will fruitfully consume the online learning material with 

one of the most effective supports, screen readers (Moore & Kearsley, 2011). However, 

screen readers do not replace the need for UD in the development of the course.  

Goble, Harper, and Stevens (2000) supported and revealed the fact that 

individuals with perfect vision can perceive the required content, as they navigate 

through the keyboard. When the design is not made according to the need of the user, the 

user will not be motivated and the interaction level will be affected. While designing the 

content, it is mandatory for the designers to keep the requirements of the user in mind. 

For individuals with vision impairment, it is important to design a simple and easy 

content. The designer should use alternative methods to provide the content to individuals 
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with vision impairment (Goble et al. 2000). Screen readers interpret the whole content in 

sequence. They emerge into HTML code, and it consumes a lot of time. Though screen 

readers can facilitate online learning, they can frustrate an individual user when the 

navigation bar and menu repeat several times.  

When individuals with visual impairment have to discontinue the use of a screen 

reader, they consider navigating the content via keyboard or comprehending the content 

one by one with the assistance of arrow keys. Goble et al. (2000) further elaborated that 

screen readers address the significant interface rudiments like images, links, and the 

objects appearing in the video. All these elements appear in codes, and all these elements 

are extremely important for users with visual impairments. If a table is made in a column 

format, the screen reader interprets complicated content for the user. When something 

cannot be interpreted, the screen reader announces that the page is out of order and that 

the information provided by the screen reader is misleading and confusing. During 

navigation, the screen reader provides limited content to the user, and it loses the whole 

content of the page. 

Individuals with visual impairment are not able to recognize the structure of the 

interface. Because of this, they have to navigate for a long time, and they may not find 

the relevant information. All of the user interface elements such as content, links, and 

buttons should be self-explanatory and context-independent. Goble et al. (2000) 

supported the fact that the new version of a screen reader, JAWS, bridges the interaction 

between the forms (mode on and off). In previous versions, the screen reader was quite 

difficult to use, and individuals with visual impairment were unable to comprehend the 

text of the topic. In the previous version, the user with visual impairment usually faced 
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obstacles while switching from editing and exploration modalities. Many individuals with 

visual impairment successfully use screen reader software. With the assistance of screen 

readers, users with visual impairment can interact with computers. Previously, with 

screen readers, individuals with visual impairments were unable to interact with the 

computer. Goble et al. (2000) support this assumption, as they stated that with the 

assistance of AT, students with visual impairment could read the text on the screen. This 

software helps them in navigating the computer. Some frequently used screen reader 

programs are Window Eyes, JAWS, and Supernova Screen Reader (Goble et al., 2000). 

NVDA (open source) and VoiceOver (Apple) are also popular screen reader software 

programs used by individuals who are blind. 

Related study. A study that is closely related to the current study is that of Lazar, 

Allen, Kleinman, and Malarkey (2007). The authors studied 100 people with blindness 

who navigated the Internet with screen reader programs and noted their frustrations with 

the screen reader. This study aimed to inform software developers of the more 

sophisticated needs of persons who are visually impaired to adapt the software. Although 

current software may be found to be more user friendly, some of the frustrations may 

have remained. Lazar et al. (2007) identified issues such as confusing layouts that 

confuse the screen reader, poorly designed forms that lack labels, confusing labels such 

as “box 3” that do not give sufficient information to the user who is visually impaired, a 

lack of alternative descriptions for pictures and diagrams, and screen crashes. On 

average, persons who were visually impaired lost 34% of their work time due to these 

frustrating issues. This calculation did not take time wasted due to mood changes and 

emotional cost into consideration (Lazar et al., 2007). These frustrating issues not only 
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necessitated rebooting the computer but often caused the user to listen to information 

already covered due to page layout problems or links that were not live. 

Of note is the method of investigation used by Lazar et al. (2007) who 

implemented a time diary to track the user’s frustrations. This methodology was 

implemented in two research studies before the Lazar et al. (2007) study and found to be 

better than data logging; only errors perceived by the computer are logged. Another 

earlier method is a retrospective reporting system or survey in which the user recalls the 

problems experienced and the estimated time lost. This method could lead to either over- 

or underreporting and was not found to be accurate. The time diary used by Lazar et al. 

(2007) has the added benefit that it is kept in real time and therefore not influenced by the 

user’s recollection which results in higher levels of validity than surveys. Although the 

human factor of bias and reporting errors cannot be eradicated 100% in any reporting 

system, Lazar et al. (2007) found time diaries the most accurate reporting system for 

these participants who were visually impaired. The current study, however, will use a 

survey method to collect data. 

Conclusion 

The literature review above concluded that online learning had become a common 

trend in the 21st century. Not only are sighted people gaining information through online 

websites, but individuals with visual impairment are also benefiting from online learning. 

UDL should be used regularly by teachers to provide access for students with visual 

impairment. UDL does not only benefit students with visual impairment, but it also 

benefits individuals with other disabilities. By implementing UDL, students with visual 

impairment perceive the information as other peers in the classroom. Students in online 
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university classes are highly influenced by the information provided to them via the 

Internet. Screen reader software can be installed on computers, which reads the online 

material in a clear voice. With the assistance of screen readers, the concepts are clear. 

Virtual teachers should also design websites and make them accessible for students with 

low vision. Videos can be added to the websites and to online courses along with large 

font captions and video description. These captions provide necessary and descriptive 

information to students with low vision, hearing impairments, and reading disabilities. 

Numerous countries use online learning. At first, it was only America. In fact, the review 

outlines that providing an online education was a legal right granted to U.S. students with 

visual impairment, as mandated by section 508 of ADA. Later, other countries like 

China, Australia, and Japan also provided Internet access to their students and provided 

massive information related to numerous topics. Finally, this review shows that the 

presence of UDL and/or AT not only affects the accessibility of the students to the online 

material, it also greatly affects their sense of self-efficacy. Without a sense of self-

efficacy, it is unlikely that a student with a visual impairment will be successful in the 

course. Therefore, the presence of UDL does much more than physically assist students. 

It ensures that all students have the tools for success and cultivates the psychological 

factors that are involved with that success. UDL does as it was intended to do; it levels 

the playing field for students with disabilities. Therefore, this principle, along with the 

use of AT like screen readers, should be used in all online university courses, especially 

if students are taking them with a visual impairment. 
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CHAPTER III 

METHODOLOGY 

 

 The purpose of this study was to investigate how students who are blind or 

visually impaired perceived the implementation and efficacy of UDL in online university 

coursework. This chapter presents the research methodology of the current study. This 

chapter will include a discussion of the study sample, sample size and power, participant 

recruitment, procedure, purpose, rationalization, expectation, research questions, 

operationalized variables, design of instrument, and data analysis. The chapter will end 

with a summary.  

 

Study Sample 

The target population of the study was adults (18+ years old) who are blind or 

visually impaired (BVI) and either had graduated from or are currently enrolled in a 

public or private university. Furthermore, to be eligible for the study, participants must 

have been enrolled in an online course(s) and have used a screen reader to access their 

online course(s). This study obtained a sample of 36 college students representative of the 

target population in terms of demographic characteristics.  

Sample Size and Power  

The required number of participants in the sample (i.e., sample size) was 

determined using the margin error and confidence level a priori chosen for the survey. 

The margin of error determines how much the researcher tolerates deviations of the 

survey responses from the population means and percentages. The confidence level 

represents how much the researcher is confident that the population means and 

percentages lie within the specified margin of error. In most cases, the margin of error is 
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set at 5%, and the confidence level is set at 95% (Palinkas et al., 2015; Rea & Parker, 

2014). The power calculation using 5% margin of error and 95% confidence level 

revealed that complete survey responses from at least 30 participants would provide 

adequate power for this study. Thus, the sample size of 36 used for this study deemed 

reasonable, providing more than satisfactory power. 

Participant Recruitment 

Study participants were college students who were BVI, either undergraduate or 

graduate. Eligible participants should have utilized a screen reader for an online course(s) 

they had taken. Given the low prevalence of the target population (i.e., adults with 

blindness or visual impairment and college education), a convenience sample was 

obtained for this study. Participants were recruited from both private and public 

universities in the United States during two main semesters (fall and spring) to achieve as 

many surveys as possible.  

Before conducting the study, the researcher obtained human subjects permission 

from the Texas Tech University Human Research Protection Program (IRB2017-500). 

The researcher sent a letter of invitation to the American Council of the Blind (ACB), the 

National Federation of the Blind (NFB), and the Students with Disability Services or a 

similar department in the universities. These organizations and university departments, in 

turn, emailed a recruitment letter through their listservs with a link to an anonymous 

online survey (Appendix A). Participants clicked on the survey link, which denoted their 

explicit consent to complete the study. Two weeks and four weeks after sending the first 

email, the researcher sent two reminder emails containing the same invitation letter to the 

above-mentioned organizations and university departments. 
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Any participant could withdraw from the study at any time without penalty. All 

withdrawn surveys were excluded from the study. A participant could start a survey and 

then not complete it, and incomplete surveys were also excluded from the study. Because 

the survey did not ask for any personal identifying information, no action was needed to 

protect the participants’ identities. There was no direct communication between the 

researcher and the participants. The researcher communicated only with the student 

disability support services offices and consumer organizations. 

Procedure 

Once participants received the invitation email, they clicked on the link provided 

in the email and were taken to the Qualtrics online survey.  Participants then completed a 

consent form in order to continue with the survey. All consent forms were electronically 

signed and saved in the Qualtrics database. 

 The survey consisted of two parts. The first part was the demographic 

questionnaire that included 12 multiple-choice questions and short open-ended questions. 

The second part was the main questionnaire that was further divided into two sections — 

(1) 26 questions about satisfaction with online course materials and (2) 25 questions 

about effectiveness of online course materials. Participants rated their levels of 

satisfaction and their perceptions of effectiveness on a seven-point Likert scale. Upon 

completion of the survey, participants were thanked for their participation. There was no 

monetary compensation for participating in this study. 

Purpose 

The purpose of the study was to investigate how students with visual impairment 

perceive the implementation and efficacy of UDL in online university coursework. 
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Burgstahler (2005) demonstrated the importance of the UDL principles for developing 

learning environments for students, as well as their roles in the establishment of effective 

learning methods for people who are visually impaired. Lazar et al. (2007) also argued 

that by providing UDL principle-based learning methods (e.g., providing multiple means 

of representation, multiple means of action and expression, and means of engagement) 

students who are BVI can learn faster and more effectively in an online environment. By 

developing and applying such methods, educators can design a more effective strategy 

that would provide students with the best possible solutions to overcome the limitations 

of their disabilities. 

Rationalization 

This study examined the UDL principles in online courses at the college level. It 

may contribute to the existing body of literature by investigating how students with visual 

impairments perceive the UDL techniques and strategies being used in online college 

courses. The findings from this study will provide recommendations for educators when 

developing online UDL tools and implementing those tools into a future online class.  

In Lazar, Allen, Kleinman, and Malarkey’s (2007) study, which is the reference 

study for this research, most of the variables were considered including accessibility, 

usability, and navigation for both the satisfaction and effectiveness scales. However, what 

it lacks is a quantitative analysis regarding the relations or impacts of the variables to 

each other. The use of a Likert-type scale in the current study allowed for quantifiable 

data and quantitative analyses (Hinkin, 1998). Using Likert-type scales was an attempt to 

quantify the unobservable behavior (Ho, 2017). The advantage of using Likert-type 

scales in this study is that it enabled the respondents to objectively choose a response 
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option that best reflected their position on the possible qualitative constructs or 

dimensions (Johns, 2010). By offering a scale of response options, a Likert-type scale 

survey helped to provide insight into the different possible options or answers from either 

open- or close-ended questions. A major strength of using a Likert-type scale is that it is 

applicable in a variety of situations. Furthermore, the language used in the survey was 

clear and concise to prevent any misinterpretation of what is really being asked.  

A quantitative study is essential because it can serve as a starting point towards 

comprehensive empirical research on the topic. In this sense, the main strength of the 

current study is that it provided objective and reliable data. Nevertheless, a major 

limitation of this quantitative study could be the inability of making causal inferences 

about the relationships between students’ perceptions and the UDL-related 

characteristics.  

Expectation 

The major expectation of the study was that the use of UDL techniques and 

strategies would produce a positive impact on the effectiveness of online courses in 

higher education and the satisfaction of students with visual impairment who have 

experienced a screen reader in online courses. Quantitative research such as the current 

study provides a clear, specific, and measurable definition of the concepts that are related 

to visual disabilities and online learning (Grimes & Schulz, 2002). By using a general 

framework among students with visual impairment, the research could provide an insight 

into the defining characteristics of this particular group and allow for the researcher to 

develop important insights regarding the capacity of UDL methods to provide students 

with more effective capabilities for learning in the classroom. The information obtained 
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from the survey results could, therefore, help to assess the effectiveness of learning 

methods for these individuals in online environments (Grimes & Schulz, 2002). 

Research Questions 

How do students who are blind or visually impaired perceive the features of UDL 

that were uesd in their online courses? The second research question focuses on the 

development of UDL techniques and strategies in online courses and the effective 

application of UD policies: How effective are the features of UDL in online courses for 

university students who are blind or visually impaired? The third question examines 

different types of online technology and their impact on student satisfaction: What is the 

impact of using dissimilar Course Management Systems (e.g., BlackBoard, Moodle) on 

the satisfaction of students who are blind or visually impaired and on the effectiveness of 

UDL features that have been implemented in online university courses? 

Operationalized Variables 

Operationalizing variables in question is essential as it defines the most effective 

way of measuring the variables. Two variables were operationalized for this study. First, 

effectiveness was defined in three aspects: accessibility of the information, ease of 

navigation, and usability of the content. Accessibility is an essential requirement for 

recognizing web page content. Usability simplifies interaction and usage of the content. 

Navigation is crucial for users with blindness for recognizing the cursor’s location on the 

webpage (Buzzi, Buzzi, & Leporini, 2009). 

Second, UDL features present evidence of the extent to which the course adheres 

to the UDL principles. This evidence includes not only determining essential components 

of a course, but also designing teaching methods that consider diverse learning styles, 
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abilities, ways of knowing and previous experience, and background knowledge (Nevin 

et al., 2013). By designing a more flexible framework for learning, those having trouble 

due to their visual impairments can be better accommodated. Furthermore, it is important 

to create multiple ways for students to demonstrate their knowledge and promote 

interactions with faculty and other students (Nevin et al., 2013). Accommodations are 

also a necessary factor to consider in designing a framework for learning, as they 

demonstrate how well the students’ needs are met under these principles of learning. 

Design of Instrument 

To understand how students who are BVI perceive the features of UDL in online 

courses, a cross-sectional study was conducted using an online survey methodology. A 

set of survey questionnaires (Appendix A) was designed to measure the operationalized 

variables as defined earlier and to properly address the research questions with collected 

data. The strategy used to develop the current survey and quantitative measures were 

adapted from the Lazar et al. (2007) study. More specifically, the researcher revised or 

modified original items deductively based on the findings in the literature, to assure the 

content validity of the instrument.   

The survey consisted of questions for socio-demographic information (i.e., visual 

functioning, age, gender, race, geographical location, education, institution type, 

experience of online courses, and use of and experience with a screen reader), and 

perceptions about the UDL features in terms of satisfaction and effectiveness in three 

categories (accessibility, usability, navigation). Students who were BVI responded to the 

UDL satisfaction and effectiveness items using a 6-point Likert scale that ranged from 



Texas Tech University, Mohanna Almohanna, May 2018 

56 

“strongly satisfied” (1) to “strongly dissatisfied” (6). The collected data were then 

statistically analyzed as described subsequently. 

Data Analysis 

Data analysis proceeded in two stages. The researcher assessed the reliability of 

the UDL satisfaction and effectiveness subscales in the first stage. Specifically, internal 

consistency was examined for each subscale by calculating Cronbach’s alpha (Cronbach, 

1951). Cronbach’s alpha is suitable for both categorical and continuous data and most 

appropriately utilized when items measure different substantive areas within a single 

construct (Dunn, Baguley, & Brunsden, 2014; Zinbarg, Yovel, Revelle, & McDonald, 

2006). It is mathematically equivalent to the average of all possible split-half coefficients, 

another common measure of internal consistency reliability (Crocker & Algina, 1986). 

As a widely accepted rule of thumb, an alpha value of .70 describes an acceptable lower 

bound for reliability (> .80: good, > .90: excellent) (George & Mallery, 2003; Nunnally 

& Bernstein, 1994). Given that raw scores on the satisfaction or effectiveness items are 

summed to create subscale scores, unstandardized alpha statistics were reported in this 

study. 

The second stage of data analysis aimed to address the proposed research 

questions. For Research Questions 1 and 2, descriptive statistics (e.g., means and 

standard deviations) were calculated using the subscale scores of satisfaction and 

effectiveness, separately and collectively in the three UDL categories (accessibility, 

usability, navigation). To address Research Question 3, multivariate analysis of 

covariance (MANCOVA) was conducted separately for satisfaction and effectiveness, 

using the scores for the three UDL categories as dependent variables, online course 
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management systems used (e.g., Blackboard, Moodle, etc.) as a between-subject 

independent variable, and demographic variables (e.g., age, gender, experience of online 

courses, etc.) as covariates in order to account for the effects of these factors and thereby 

obtain less biased estimates of the between-subject (group) effect. When an omnibus  

group effect was significant in separate univariate tests, group means were pairwise 

compared using a Bonferroni-corrected p-value. Statistical significance was determined 

at .05 alpha level, and all analyses were conducted using IBM
©B 

SPSS
®P 

Statistics 

Version 22 (Cronk, 2008). 

Summary  

This study demonstrated not only the need for quantitative analyses to determine 

the effectiveness of UDL but also gained insights on how students who are BVI perceive 

the implementation and efficacy of UDL in online university coursework. The researcher 

expected that this study would demonstrate the relationship between the effectiveness of 

online courses in higher education and the ability of students with visual impairments to 

learn the material. The application of this study highlighted the importance of developing 

UDL techniques and strategies more effectively. This study provided insights about the 

effectiveness of the different modes of learning as well as identified areas that must be 

improved upon in terms of UDL techniques used in an online enviroment. 

This study aimed to provide insight into the future development of UDL 

principles in the online learning environment for students with visual impairment. This 

quantitative study utilized a variety of sources, such as Blackboard and Moodle, in order 

to derive reliable and quantifiable data to inform the current state of research on students 
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with visual impairment and their learning experiences. The research focused on an aspect 

of learning that is essential to the development of UDL methods.  
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CHAPTER IV 

RESULTS 

 

The purpose of this study was to investigate how students who are blind or 

visually impaired perceived the implementation and efficacy of UDL in online university 

coursework. This chapter presents a summary of the survey responses using descriptive 

statistics and the results of multivariate analysis of covariance (MANCOVA) on 

satisfaction and effectiveness each. IBM
© 

SPSS
® 

Statistics version 22 (IBM Corp., 2013) 

was utilized to conduct the data analysis.  

Research Questions 

The following research questions and hypotheses guided the analysis for this 

study: 

Question 1. How do university students who are blind or visually impaired 

perceive the features of UDL that were used in their online courses?   

Question 2. How effective are the features of UDL in online courses for 

university students who are blind or visually impaired?     

Question 3. What is the impact of using dissimilar Course Management Systems 

(e.g., BlackBoard, Moodle) on the satisfaction of students who are blind or visually 

impaired and on the effectiveness of UDL features that have been implemented in online 

university courses? 

Sample Demographics 

The study sample consisted of 36 college students who were blind or visually 

impaired, either undergraduate or graduate level students. The demographic 

characteristics of the sample are summarized in Table 1. For gender, more than half of 
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the participants were female (n = 21, 58.3%). The majority of the participants were 27 to 

35 years old (n = 13, 36.1%) or above 35 years old (n = 13, 36.1%). For education, about 

one-third of the participants had a Bachelor’s degree (n = 11, 30.6%). More than half of 

the participants were never married (n = 23, 63.9%). For region of residency in the 

United States, 12 (33.3%) were living in the Midwest, 9 (25%) in the Southeast, 7 

(19.4%) in the Northeast, 7 (19.4%) in the Southwest, and 1 (2.8%) in the West. 

The majority of the sample (n = 30, 83.3%) used a screen reader program in an 

online course(s). More than half of the participants used JAWS screen reader software for 

their courses (n = 21, 58.3%), followed by VoiceOver (n = 6, 16.7%) and Window-Eyes 

(n = 1, 2.8%). In terms of the experience of using screen reader software, the majority of 

the participants used software for at least two years (n = 30, 83.3%). More than half of 

the participants had taken two to five (n = 19, 52.8%) online courses using a screen 

reader. For the type of course management system used, 15 students (41.7%) used 

Blackboard, 4 (11.1%) used Moodle, 1 (2.8%) used Canvas, and 13 (36.1%) used more 

than two course management systems (e.g. Blackboard, Brain Honey, Canvas, Cousera, 

D2L, Ecollege, Launchpad, Moodle). In terms of additional sensory disability beside 

vision impairment, two students (5.6%) were deaf and two (5.6%) had ADHD and 

borderline autism.  

Table 1 

Demographic Characteristics of Study Participants 

  n % 

How often do you/did you use a screen reader program in 

your online course(s)? 
    

  Sometimes 2 5.6 

  Most of the Time 4 11.1 
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  Always 30 83.3 

Gender     

  Male 15 41.7 

  Female 21 58.3 

Region of the United States where you live     

  Northeast 7 19.4 

  Midwest 12 33.3 

  Southeast 9 25 

  Southwest 7 19.4 

  West 1 2.8 

Education level     

  High school diploma 4 11.1 

  Associate’s degree 6 16.7 

  Bachelor’s degree 11 30.6 

  Post Bachelors 3 8.3 

  Master’s degree 4 11.1 

  Post Masters 5 13.9 

  Doctorate degree 3 8.3 

Age     

  18 to 22 4 11.1 

  22 to 26 6 16.7 

  27 to 35 13 36.1 

  Above 35 13 36.1 

Marital status     

  Married 13 36.1 

  Never married 23 63.9 

The screen reader software that you are using/have used/ in 

online university course 
    

  JAWS 21 58.3 

  VoiceOver 6 16.7 

  Window-Eyes 1 2.8 

  Other 8 22.2 

How long have you been using the screen reader software that 

you have mentioned above? 
    

  Less than 6 months 4 11.1 

  6-11 months 1 2.8 

  1 year 1 2.8 

  2 years or more 30 83.3 

How many university courses have you taken online using a 

screen reader? 
    

  1 3 8.3 

  2-5 19 52.8 

  6-10 7 19.4 

  11 or more 7 19.4 
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What type of course management system(s) are you 

using/have you used? 
    

  None 3 8.3 

  Blackboard 15 41.7 

  Moodle 4 11.1 

  Canvas 1 2.8 

  Multiple 13 36.1 

Do you have any additional sensory disability beside vision 

impairment? 
    

   No 28 77.8 

  ADHD and borderline autism. 2 5.6 

  Deafness 2 5.6 

 Mobility impairment  3 8.3 

Do you have any other disabilities besides your visual 

impairment? If so, what other disabilities? 
  

  No 28 78 

  ADHD and borderline autism 2 5.6 

  Deafness 2 5.6 

  Ehlers-Danlos Syndrome 1 2.8 

  Mobility impairment 2 5.6 

  Short term memory loss, spina bifida, chronic migraines 1 2.8 

 

Reliability of Measures 

Cronbach’s alpha was used to determine internal consistency reliability of the 

survey items designed to measure satisfaction with and effectiveness of UDL in online 

university coursework. Cronbach’s alpha should exceed .70 to show an acceptable level 

of reliability. The alpha values are presented in Table 2.  

For the measure of satisfaction, all the accessibility (.88), usability (.70), and 

navigation (.81) subscales had good or acceptable internal consistency. Consequently, the 

overall scale had excellent internal consistency reliability (.92). 

For the measure of effectiveness, the accessibility (.84) and navigation (.78) 

subscales showed good or acceptable internal consistency reliability. The accessibility 

subscale (.64) had unacceptable internal consistency reliability since the value was less 

than .70. However, the overall effectiveness scale (.90) had excellent internal consistency 
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reliability. These results indicated that the scales used in this study were a reliable 

measure of satisfaction with and effectiveness of UDL in an online university 

coursework.  

Table 2 

Cronbach’s Alpha for Study Scales and Subscales 

Scale Subscale (domain) Cronbach’s alpha Number of items 

Satisfaction Accessibility .88 13 

 Usability .70 9 

 Navigation .81 4 

 Overall .92 26 

    

Effectiveness Accessibility .84 13 

 Usability .64 8 

 Navigation .78 4 

 Overall .90 25 

 

Descriptive Analysis Results 

To address Research Questions 1 and 2, descriptive statistics (mean, standard 

deviations) were computed to summarize the scores of satisfaction with and effectiveness 

of UDL in online university coursework. Tables 3 and 4 present the scores of satisfaction 

and effectiveness, respectively.  

The mean score for satisfaction in accessibility (M = 45.00, SD = 12.73) was in the 

middle point of the 13 to 78 range of possible scores. This mean indicated that the college 

students who were BVI were between slightly dissatisfied and slightly satisfied with the 

accessibility of UDL in online university coursework. In contrast, the mean score for 

satisfaction in usability (M = 29.00, SD = 8.24) was in the slightly dissatisfied level, 

indicating that the college students who were BVI were slightly dissatisfied with the 

usability of UDL in online university coursework. The mean score for satisfaction in 
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navigation (M = 15.44, SD = 4.77) was in the slightly satisfied level. This score indicated 

that the college students who were BVI were slightly satisfied with the navigation of 

UDL in online university coursework. 

Table 3 

Descriptive Statistics for Satisfaction with UDL in Online University Coursework 

Satisfaction N Min Max M SD 

Accessibility 36 20.00 78.00 45.00 12.73 

Usability 36 13.00 45.00 29.00 8.24 

Navigation 36 4.00 24.00 15.44 4.77 

 

The mean score for effectiveness in accessibility (M = 45.69, SD = 11.91) was in 

the middle point of the 13 to 78 range of possible scores. This finding indicated that the 

college students who were BVI perceived the accessibility of UDL as between slightly 

ineffective and slightly effective in online university coursework. The mean score for 

effectiveness in usability (M = 25.25, SD = 7.34) was slightly lower than the middle point 

of the 8 to 48 range of possible scores. This finding indicated that the college students 

who were BVI rated the usability of UDL as slightly ineffective in online university 

coursework. The mean score for effectiveness in navigation (M = 15.97, SD = 4.75) was 

in the slightly effective level. This mean indicated that the college students who were BVI 

considered the navigation of UDL as slightly effective in online university coursework.  

Table 4 

Descriptive Statistics for Effectiveness of UDL in Online University Coursework 

Effectiveness N Min Max M SD 

Accessibility 36 24.00 65.00 45.69 11.91 

Usability 36 11.00 40.00 25.25 7.34 

Navigation 36 3.00 24.00 15.97 4.75 
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MANCOVA Results 

To address Research Question 3, MANCOVA was conducted to determine whether 

the online course management systems used yielded different levels of satisfaction with 

and effectiveness of UDL in online university coursework after controlling for students’ 

demographic characteristics including age, gender, marital status, education level, region 

of residency, and experience with online courses. Statistical significance was determined 

at .05 alpha level. Tables 5 and 7 summarize the results of the MANCOVA on the 

satisfaction and effectiveness scores, respectively. 

As shown in Table 5, online course management systems used had a significant 

effect on the subscale of satisfaction with UDL, F(4, 25) = 2.87, p =.04, partial η
2
 = 0.32 

for accessibility after controlling for students’ age, gender, marital status, education level, 

region of residency, and experience with online course. Post-hoc comparison in Table 6 

showed that the individual differences of satisfaction in accessibility by the different 

students in different types of online course management systems were insignificant. This 

result was because all the p-values were greater than the level of signifiance of 0.05. On 

the other hand, online course management systems used did not have a significant effect 

on the subscales of satisfaction with UDL, F(4, 25) = 1.73, p = .18, partial η
2
 = 0.22 for 

usability, and F(4, 25) = 1.16, p = .35, partial η
2
 = 0.16 for navigation after controlling 

for students’ age, gender, marital status, education level, region of residency, and 

experience with online courses.  

Similarly in Table 7, online course management systems used had a significant 

effect on the subscale of effectiveness of UDL, F(1, 25) = 9.73, p =.01, partial η
2
 = 0.28 

for accessibility after controlling for the same demographic variables. Post-hoc 
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comparison in Table 8 shows that the individual differences of effectiveness of UDL in 

accessibility by the different students in different types of online course management 

systems were insignificant. This conclusion was because all the p-values were greater 

than the level of signifiance of 0.05. On the other hand, online course management 

systems used did not have a significant effect on the subscales of effectiveness of UDL, 

F(4, 25) = 0.90, p = .48, partial η
2
 = 0.13 for usability, and F(4, 25) = 0.60, p = .67, 

partial η
2
 = 0.09 for navigation after controlling for the same demographic variables.  
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Table 5 

MANCOVA Results on Satisfaction with UDL in Online University Coursework  

Source 

Dependent 

variable 

Sum of 

squares df 

Mean 

square F p 

Partial 

η
2
 

Corrected 

model 

Accessibility 2218.35
a
 10 221.84 1.61 .16 0.39 

Usability 729.54
b
 10 72.95 1.11 .39 0.31 

Navigation  181.12
c
 10 18.11 0.74 .69 0.23 

Type of 

course 

management 

system used 

Accessibility  1588.54 4 397.14 2.87 .04* 0.32 

Usability  456.22 4 114.06 1.73 .18 0.22 

Navigation  114.32 4 28.58 1.16 .35 0.16 

Gender Accessibility  1.19 1 1.19 0.01 .93 0.00 

Usability  5.99 1 5.99 0.09 .77 0.00 

Navigation  0.53 1 0.53 0.02 .89 0.00 

Region of 

residency 

Accessibility  9.96 1 9.96 0.07 .79 0.00 

Usability  4.76 1 4.76 0.07 .79 0.00 

Navigation  5.00 1 5.00 0.20 .66 0.01 

Education 

level 

Accessibility  364.67 1 364.67 2.64 .12 0.10 

Usability  173.83 1 173.83 2.64 .12 0.10 

Navigation  1.49 1 1.49 0.06 .81 0.00 

Age Accessibility  77.75 1 77.75 0.56 .46 0.02 

Usability  5.53 1 5.53 0.08 .77 0.00 

Navigation  5.62 1 5.62 0.23 .64 0.01 

Marital 

status 

Accessibility  25.22 1 25.22 0.18 .67 0.01 

Usability  7.45 1 7.45 0.11 .74 0.01 

Navigation  0.00 1 0.00 0.00 1.00 0.00 

Years of 

experience 

of online 

courses 

Accessibility  208.76 1 208.76 1.51 .23 0.06 

Usability  230.73 1 230.73 3.50 .07 0.12 

Navigation  15.14 1 15.14 0.62 .44 0.02 

Error Accessibility  3455.66 25 138.23       

Usability  1646.46 25 65.86       

Navigation  615.77 25 24.63       

Total Accessibility  78574.00 36         

Usability  32652.00 36         

Navigation  9384.00 36         

Corrected 

total 

Accessibility  5674.00 35         

Usability  2376.00 35         
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Navigation 

(Satisfaction 

796.89 35         

a
 R

2 
= .39 (Adjusted R

2
 = .15 

b
 R

2
 = .31 (Adjusted R

2
 = .03) 

c
 R

2
 = .23 (Adjusted R

2
 = -.08) 

*Significant at level of significance of 0.05 
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Table 6 

Post-Hoc Test Results of Difference of Satisfaction with UDL in Online University Coursework by Different Types of Course 

Management Used 

 

Dependent 

Variable 

Type of course 

management 

system used 

Type of course management system used Mean 

Difference 

(I-J) 

Std. Error 
p 

95% Confidence 

Interval for 

Difference
a
 

Lower 

Bound 

Upper 

Bound 

Accessibility 

(Satisfaction) 

Blackboard Moodle –23.85 7.97 .06 –48.39 0.69 

Canvas –5.95 14.62 1.00 –50.95 39.05 

Combination (Blackboard, Brain Honey, 

Canvas, Cousera, D2L, Ecollege, 

Launchpad, Moodle) 

–2.54 4.91 1.00 –17.63 12.56 

Moodle Canvas 17.90 15.76 1.00 –30.60 66.40 

Combination (Blackboard, Brain Honey, 

Canvas, Cousera, D2L, Ecollege, 

Launchpad, Moodle) 

21.32 8.88 .24 -6.00 48.64 

Canvas Combination (Blackboard, Brain Honey, 

Canvas, Cousera, D2L, Ecollege, 

Launchpad, Moodle) 

3.42 14.81 1.00 –42.18 49.01 

Based on estimated marginal means 

a. Adjustment for multiple comparisons: Bonferroni. 
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Table 7 

MANCOVA Results Effectiveness of UDL in Online University Coursework 
 

Source Dependent 

variable 

Sum of 

squares 

df Mean 

square 

F p Partial 

η
2
 

Corrected 

model 

Accessibility  2222.54
a
 10 222.25 2.03 .07 0.45 

Usability  447.82
b
 10 44.78 0.78 .65 0.24 

Navigation  96.31
c
 10 9.63 0.35 .96 0.12 

Type of 

course 

management 

system used 

Accessibility  1066.20 1 1066.20 9.73 .01* 0.28 

Usability  207.19 4 51.80 0.90 .48 0.13 

Navigation  
66.11 4 16.53 0.60 .67 0.09 

Gender Accessibility  48.33 1 48.33 0.44 .51 0.02 

Usability  49.72 1 49.72 0.87 .36 0.03 

Navigation  0.31 1 0.31 0.01 .92 0.00 

Region of 

residency  

Accessibility  14.94 1 14.94 0.14 .72 0.01 

Usability  37.27 1 37.27 0.65 .43 0.03 

Navigation  0.09 1 0.09 0.00 .96 0.00 

Education 

level 

Accessibility  344.52 1 344.52 3.14 .09 0.11 

Usability  43.20 1 43.20 0.75 .39 0.03 

Navigation  3.57 1 3.57 0.13 .72 0.01 

Age Accessibility  25.10 1 25.10 0.23 .64 0.01 

Usability  14.54 1 14.54 0.25 .62 0.01 

Navigation  1.18 1 1.18 0.04 .84 0.00 

Marital 

status 

Accessibility  45.46 1 45.46 0.42 .53 0.02 

Usability  4.86 1 4.86 0.09 .77 0.00 

Navigation  0.01 1 0.01 0.00 .99 0.00 

Years of 

experience 

of online 

courses 

Accessibility  429.22 1 429.22 3.92 .06 0.14 

Usability  149.54 1 149.54 2.60 .12 0.09 

Navigation  
17.82 1 17.82 0.64 .43 0.03 

Error Accessibility  2739.10 25 109.56       

Usability  1436.93 25 57.48       

Navigation  694.66 25 27.79       

Total Accessibility  80129.00 36         

Usability  24837.00 36         

Navigation  9975.00 36         

Corrected 

total 

Accessibility  4961.64 35         

Usability  1884.75 35         

Navigation  790.97 35         
a
 R

2 
= .45 (Adjusted R

2
 = .23) 

b
 R

2
 = .24 (Adjusted R

2
 = -.07) 

c
 R

2
 = .12 (Adjusted R

2
 = -.23) 

*Significant at level of significance of 0.05
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Table 8 

Post-Hoc Test Results of Difference of Effectivness with UDL in Online University Coursework by Different Types of Course 

Management Used 

 

Dependent 

Variable 

Type of 

course 

management 

system used 

Type of course management 

system used 

Mean 

Difference 

(I-J) 

Std. Error 
p 

95% Confidence 

Interval for 

Difference
a
 

Lower 

Bound 

Upper 

Bound 

Accessibility 

(Effectiveness) 

Blackboard Moodle –17.52 7.10 .21 –39.37 4.33 

  Canvas –23.22 13.02 .87 –63.28 16.85 

  Combination (Blackboard, 

Brain Honey, Canvas, Cousera, 

D2L, Ecollege, Launchpad, 

Moodle) 

0.45 4.37 1.00 –13.00 13.89 

Moodle Canvas –5.70 14.03 1.00 –48.88 37.48 

  Combination (Blackboard, 

Brain Honey, Canvas, Cousera, 

D2L, Ecollege, Launchpad, 

Moodle) 

17.97 7.90 .32 –6.36 42.29 

Canvas Combination (Blackboard, 

Brain Honey, Canvas, Cousera, 

D2L, Ecollege, Launchpad, 

Moodle) 

23.66 13.19 .85 –16.93 64.26 

Based on estimated marginal means 

a. Adjustment for multiple comparisons: Bonferroni. 
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Summary 

The purpose of this dissertation study was to investigate how students who are BVI 

perceive the implementation and efficacy of UDL in online university coursework. The 

results of the descriptive analysis showed that the college students who are BVI were 

neither satisfied nor dissatisfied with accessibility of the UDL, slightly dissatisfied with 

usability of the UDL, and slightly satisfied with the navigation of the UDL in online 

university coursework. They also perceived that the features of UDL implemented in 

online courses in terms of accessibility were neither effective nor ineffective. Also, 

college students who are BVI rated the usability of the UDL as slightly ineffective. 

College students who are BVI rated the navigation of the UDL as slightly ineffective. 

The MANCOVA results showed that the online course management systems used had a 

significant effect on the satisfiaction with and effectivness of UDL in online university 

coursework in the area of accessibility. On the other hand, the MANCOVA results 

showed that the online course management systems used did not have a significant effect 

on the satisfiaction with and effectivness of UDL in online university coursework in the 

areas of usability and navigation. Chapter 5 provides more detailed discussions of the 

results presented here. Further, potential implications of the results will be discussed. 
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CHAPTER V 

DISCUSSION 

 

Introduction 

 Despite the numerous benefits of the Universal Design for Learning (UDL) 

framework on education (Meyer & Rose, 2002; Rose, Hasselbring, Stahl, & Zabala, 

2005), it still requires further development to include diverse alternatives to learning 

(Cooper-Martin & Wolanin, 2014). The main problem is whether the UDL features meet 

the needs of students with visual impairment. Thus, the purpose of this study was to 

examine how students who are blind and visually impaired (BVI) perceive the 

implementation and effectiveness of UDL in online university coursework. To address 

this issue, a cross-sectional study was conducted using a survey. Descriptive statistics and 

MANCOVA were employed to analyze the data gathered from the participants of the 

study. 

The following research questions were used to guide the study: 

Research Question 1 

How do university students who are blind or visually impaired perceive the 

features of UDL that were used in their online courses?   

Research Question 2 

How effective are the features of UDL in online courses for university students 

who are blind or visually impaired? 

Research Question 3 

What is the impact of using dissimilar Course Management Systems (e.g., 

BlackBoard, Moodle) on the satisfaction of students who are blind or visually impaired 
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and on the effectiveness of UDL features that have been implemented in online university 

courses? 

Results of the descriptive analysis indicated that the participants were slightly 

dissatisfied with the accessibility and usability features of the UDL implemented in their 

coursework. It was also found that they were neither satisfied nor dissatisfied with the 

navigation features of the UDL. In terms of effectiveness, the participants perceived the 

accessibility and navigation features to be neither effective nor ineffective, while the 

usability feature was perceived to be slightly effective in their coursework. From the 

MANCOVA, results showed that the online course management systems used did not 

have a significant effect on the three subscales of satisfaction and effectiveness of UDL 

after controlling the effects of demographic variables such as age, gender, marital status, 

education level, state of residence, and experience with online coursework.  

These findings offered insights on the perception of students who are BVI 

regarding the effectiveness of UDL in online courses. Such knowledge is critical in 

further developing the features of UDL to target and include the needs of people with 

visual impairment in its framework. However, it is also important to note that this study’s 

limitations, such as the number and distribution of the participants’ demographic 

variables, methodology, and sampling, may have confounded the results of the study. 

Limitations of this study were the consistency of the theoretical framework used, which is 

social cognitive theory, and the methodology employed in the study. These limitations 

will be discussed in the succeeding subsections. The implications of the findings will also 

be discussed based on the limitations and findings of the study. Recommendations for 

future study are also enumerated and explained in light of the results of the current study. 



Texas Tech University, Mohanna Almohanna, May 2018 

75 

The next subsection includes a discussion and interpretation of the findings in as they 

relate to the existing literature. 

Interpretation of the Findings 

 Results of the study indicated how students who are BVI perceived the 

effectiveness of UDL in online coursework and how much they were satisfied with the 

features of UDL based on the three subscales, namely accessibility, usability, and 

navigation. In this subsection, the findings are discussed based on the research questions 

of the study. Furthermore, the results are interpreted in light of the current literature on 

UDL and the experiences of students who are BVI regarding online course management 

systems. 

Perceptions of Students with Blindness on UDL 

 Research question one explored how students who were BVI perceived the 

features of UDL implemented in their online courses; research question two examined the 

effectiveness of the features of UDL in online courses for students with BVI. In essence, 

both research questions provided data on how the students perceived the features of UDL 

in terms of satisfaction and effectiveness ratings on the three subscales. In particular, the 

subscales’ accessibility, usability, and navigation were analyzed to understand the 

effectiveness of the UDL features and the levels of satisfaction of the participants 

regarding their online course management systems. Results showed that the students who 

are BVI were slightly dissatisfied with the accessibility and usability of the UDL and 

neither satisfied nor dissatisfied with the navigation feature. The participants also 

perceived the accessibility and navigation features to be neither effective nor ineffective 

and the usability feature to be slightly effective in their online courses 
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 These results showed the differing perceptions of students who are BVI with 

regard to their satisfaction with UDL features and their effectiveness. These results 

offered further evidence of the notion that online learning enables students with blindness 

to be exposed to the same content as their peers (Kinash et al., 2004), thereby enabling 

students who are BVI to utilize the technologies available to further their learning. 

Technology use has been shown to help individuals with visual impairment to complete 

their coursework as efficiently as students with typical eyesight (Pearson & Koppi, 2002). 

To elaborate, equity in use means that the design of a product is marketable and useful 

for people with a disability (Steinfeld & Maisel, 2012). Essentially, due to the ubiquitous 

nature of the Internet, technology has enabled individuals with visual impairment to have 

access to the Internet (Pearson & Koppi, 2002). Thus, the findings demonstrate how 

critical the accessibility, usability, and navigation features are in determining the 

effectiveness and satisfaction of the users of UDL. This compels UDL to be designed by 

considering the challenges that individuals with visual impairment encounter with regard 

to online coursework (Kelley, Sanspree, & Davidson, 2000). It is also noted that the 

divergent perceptions can be explained by the fact that the participants used different 

UDL software and learning management systems. 

 These results also provided additional support to Pearson’s and Koppi’s (2000) 

study, which indicated that the Internet helps individuals with a disability in 

comprehending the content of their courses. Achievement of educational goals is a 

necessary end-result of UDL features, which could also assist students with visual 

impairment in their online learning (Pearson & Koppi, 2000). However, these results 

could mean that there are still areas for improvement regarding the online course 
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management systems used by students with disabilities. Thus, for a more proactive 

approach to planning educational materials, disability aspects must be kept in mind in 

understanding the needs of students with visual impairment (Kinash et al., 2004). Online 

learning enables students to communicate with other students and facilitates collaborative 

learning. Online learners interact with international students and exchange information. 

They absorb the material and provide online notes to other students. Online learning is 

easy for international students to access. Teachers have the responsibility to design lesson 

plans and course content access for students with visual impairment.  

 The results on effectiveness showing neutral perceptions regarding the 

accessibility and navigation are incongruent to the notion that flexibility and convenience 

are shown as advantages of online learning (Appana, 2008). With the accessibility of 

online courses, students with visual impairment are able to utilize online course 

management systems (Appana, 2008). The majority of the students may be able to access 

their lectures and coursework even in remote areas (Appana, 2008). UDL increases the 

accessibility for students with visual impairment (Nevin, Falkenberg, Nullman, Salazar, 

& Silió, 2013). The design furthermore enables the ability to be tailored to the user’s 

knowledge, concentration level, and language skills (Steinfeld & Maisel, 2012). The 

notion is that all the important information should be communicated to the user via 

design. Not only is this true of an online environment, but this can also apply to particular 

strategies such as discussions conducted in classrooms, lectures, group work, fieldwork, 

and live demonstrations. This accessibility showed how flexible and convenient online 

course management systems are in the light of the learning limitations experienced by 

people with disabilities. 
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 Effectiveness of UDL in online courses. Research question two tackled the 

effectiveness of the features of UDL. However, whereas descriptive statistics showed 

differing perceptions on the effectiveness of the UDL features and the satisfaction of the 

participants, MANCOVA results demonstrated that the online course management 

systems used did not have a significant effect on the online coursework of students who 

are BVI. While this apparent discrepancy in the descriptive and MANCOVA results may 

have been the result of one of the limitations of the current study, this finding was still 

inconsistent with the notion that UDL systems provide a barrier-free online structure to 

people with disabilities (Müller & Tschantz, 2003). Concerning teaching and learning, it 

is purported that “UD can offer access to an increasingly diverse college student 

population, including more otherwise qualified students with disabilities” (McGuire et 

al., 2006, p. 167). UD was designed to address issues of diversity and fulfill the specific 

needs of students with disabilities (Steinfeld & Maisel, 2012).  

 The non-significant results on the effectiveness of UDL in online coursework 

indicated that there are still several points of improvement that must be done to the 

current online management systems being used by the participants. Thus, it is important 

to note that the principles of UD, such as equitable, flexible, intuitive, simple, and 

customizable, must be used to meet the students’ needs (Steinfeld & Maisel, 2012). When 

the products are designed according to these principles, the students are capable of 

learning efficiently and effectively (Steinfeld & Maisel, 2012). Thus, the curriculum 

designed for students with visual impairment caters to the learning styles, language skills, 

and strengths of students with disabilities (Nevin, Falkenberg, Nullman, Salazar, & Silió, 

2013). 
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 It is then critical that the improvement of the current features of UDL include the 

facilitation of the learning process to avoid general and specific hindrances to positive 

learning outcomes. The results of research question two could be interpreted as congruent 

to the notion that systems that did not consider that basic principles of UDL could lead to 

problematic learning outcomes (Appana, 2008). One way to address this is to look into 

the technical properties of the types of online course management systems used by the 

participants of the study. This issue will be further discussed in the limitations and 

recommendations subsections. 

 Designing curriculum materials using UD highly benefits individuals with 

disabilities (Kinash et al., 2004). UD improves the learning ability and language skills of 

these individuals and meets the needs of a variety of cultural backgrounds and learning 

styles. When all the material is available online, and the student has access to it, it 

benefits students with disabilities (Kinash et al., 2004). In essence, although MANCOVA 

results showed that the online course management system used did not have significant 

effects on the satisfaction rating of the participants, these non-significant findings could 

still be an indication to further improve the current systems and features of UDL vis-à-vis 

learning styles and outcomes of students with disabilities.  

 Impact of dissimilar online course management systems used by students 

who are BVI. Research question three explored the effect of dissimilar online course 

management systems used by students who are BVI. In particular, this research question 

aimed to examine the impact of multiple online course management systems on the 

effectiveness rating and satisfaction scales of users who have blindness. Results showed 
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that the dissimilar online systems used did not have significant effects on the 

effectiveness and satisfactions of the participants. 

 As shown in the previous subsection, the accessibility and navigation of online 

course management systems were perceived as neither effective nor ineffective. This 

result is incongruent to Moore’s and Kearsley’s (2011) study, which showed that when 

the online courses are easily available to the students, they will be able to study a 

particular topic in an effective manner (Rao & Tanners, 2011). Users with visual 

impairment will fruitfully consume the online learning material with one of the most 

effective supports, screen readers (Moore & Kearsley, 2011). It was then expected that 

the accessibility as perceived by the participants would be associated with the 

effectiveness of the system. However, in the present study, this result was not the case. 

 While non-significant, this result also provided support to the notion that when 

designing the content, it is mandatory for the designers to keep the requirements of the 

user in mind. The non-significant impact of the dissimilar systems used could be 

explained by the inconsistency of user needs and what the systems can provide for the 

users (Goble et al., 2000). For individuals with vision impairment, it is important to 

design simple and easily accessible content. The designer should use alternative methods 

to provide the content to individuals with vision impairment (Goble et al. 2000). When 

the design is not made according to the needs of its users, they will not be motivated, and 

their interaction level will be affected. Thus, while online course management systems 

may be accessible, the interaction of the user and the system may not have been 

harmonious, which consequently may have affected the usability and navigation as 

perceived by the participants. 
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 Another argument for the non-significant result for research question three on the 

effect of dissimilar online course management systems used can be traced back to the 

methodology of the current study. Convenience sampling was done for this study, due to 

the limitation related to communication and data collection. Thus, there was an unequal 

distribution based on the grouping by type of online course management systems used by 

the participants. The descriptive statistics on the type of course management system(s) 

used is as follows: 8.3% never used any system, 41.7% used Blackboard, 11.1% used 

Moodle, 2.8% used Canvas, and 36.1% used a combination of different course 

management systems. These percentages indicated that the there was an apparent unequal 

distribution of the convenience sample obtained. The implications of this limitation will 

be discussed later. 

 In summary, the descriptive statistics showed that the participants were slightly 

dissatisfied with the accessibility and usability features of UDL and were neither satisfied 

nor dissatisfied with its navigation feature. In addition, the accessibility and navigation 

features were perceived to be neither effective nor ineffective, while the usability feature 

was seen as slightly effective. This finding was perceived as consistent with the notion 

that technology helps individuals with disabilities to complete their coursework as 

efficiently as students with typical eyesight (Pearson & Koppi, 2002). However, despite 

the results from the descriptive statistics, findings showed that the features of UDL had 

no significant effects on the online coursework of students who are BVI. Additionally, 

the dissimilar online course management systems used did not have significant impact on 

the effectiveness rating and satisfaction of the participants. These discrepancies in the 

results could be traced to confounding elements on the methodology employed in the 
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study. In the next section, the implications of the findings are discussed in light of the 

discussion on the study’s findings and current literature. 

Implications of the Findings 

 The current study offered insights to the perceptions of students who are BVI on 

the effectiveness of the features of UDL as well as their satisfaction when using different 

online course management systems. Building upon Kinash et al.’s (2004) notion of the 

important role of technology in assisting learning outcomes of students with disabilities, 

the results showed how students who are BVI perceived the effectiveness of online 

course management systems and their satisfaction with the features of UDL. From this 

study, it was found that these students understand the benefits of online course 

management systems in their learning outcomes. This finding showed how online course 

management systems are game-changers when it comes to assisting and helping students 

with disabilities in their education and online courses. The discussion was focused on the 

perceptions of students who are BVI regarding the online course management systems 

used and their perceived effectiveness of the systems. 

 The themes showed the general perceptions of students who are BVI who used 

online course management systems at the collegiate level. In this study, almost all of the 

participants had used at least one type of course management system to aid them in their 

undergraduate studies. The importance of accessibility was also highlighted so that 

students with visual impairment would be provided with appropriate attention with regard 

to their education (Olalere & Lazar, 2011). However, while the results of descriptive 

statistics showed differing perceptions on the effectiveness and satisfaction levels, 
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MANOVA results indicated non-significant effects of online course management systems 

on the satisfaction and effectiveness of the features of UDL among students who are BVI. 

 It is undeniable that UDL has benefits to students with disabilities.  Despite this, 

the inaccessibility of online websites, learning materials, and the learning requirements of 

students with a disability are not fulfilled in some other parts of the world (Kinash et al., 

2004). With the assistance of UD, the content, material, and instructions could be 

designed to help students be successful (Harper et al., 2001). Results confirmed the 

notion that UD online classes should be accessible to all students, with or without 

disabilities and that no one should be left behind in accessing materials used for learning 

(Harper et al., 2001). Thus, it is critical for online course management systems to adjust 

their features so that students with visual impairment would be able to consume content 

along with their peers, such as learning materials in video format. 

The results of the study highlight the need for online course management systems 

to address the specific requirements of students who are BVI so that barriers to learning 

brought about by their disability could be addressed. While these systems are perceived 

as effective, further development of the current features of UDL should be undertaken so 

that positive social change is obtained, especially in addressing inclusivity in the general 

and special education sectors.  

 In the case of individuals who are BVI, this study offered additional insight on 

how these online course management systems are seen as useful tools in achieving 

positive learning outcomes for their studies. As such, students who are BVI would be 

able to have more access to online coursework and utilize technology to further develop 

their cognitive abilities in terms of being able to access more content for their 
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undergraduate studies. However, it is important to note that UDL must not be exclusive 

to the collegiate level only – instead, this study showed that effective online course 

management systems must be applied to all different grade levels.  

 In terms of societal policies, institutions have the responsibility to continually 

upgrade and improve their internal systems so that the general and specific needs of their 

students are addressed, especially of those students with disabilities. These findings 

indicate that policies should include diverse options when it comes to accessing online 

course management systems for students who are BVI. This recommendation means that 

institutions should provide appropriate and effective online course systems for students 

with disabilities so that barriers to learning related to disabilities are addressed. 

Institutionalization of UDL may result in the reduction and minimization of many 

barriers confronting access and assistive technology for students with disabilities. 

 Methods-wise, the survey showed good internal consistency and reliability, which 

indicates that the instrumentation tool was able to capture the essence of the constructs 

being studied. However, further development of the survey is needed to fully capture the 

different aspects and experiences of students who are BVI in regard to their use of online 

course management systems. In addition, it is also important to improve the survey so 

that confounding variables and issues of measurement are addressed for future use.  

 The new instrument used in the study could be used by universities to evaluate 

students’ perceptions of their online courses.  The results from the data collected could be 

used to improve the online courses as well as the experiences of the students.  If the 

factors for accessibility, usability, and navigation are identified, then universities could 

assess how to consider these factors in the improvement of online courses.  When 
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students also know these factors, they can advocate better for themselves and have better 

access to their courses. 

 In summary, the current study offered theoretical insights to the perceptions of 

students who are BVI regarding the effectiveness of UDL features and their satisfaction 

with online course management systems. Students who are BVI would be able to use the 

knowledge from this study to further weigh the advantages of using online course 

management systems. Institutionally, it is important for university management to apply 

the features of UDL in their own systems so that they are more inclusive and accessible. 

The study also offered preliminary ground work for the survey instrument in regard to 

studying the effectiveness of UDL and user satisfaction. In the next subsection, the 

limitations of the current study are discussed. 

Limitations of the Study 

 Despite the benefits and insights from the results, this study must still be 

interpreted in light of its limitations. One limitation of the study is the appropriateness of 

its methodology and theoretical framework. In particular, the current study employed 

survey instrumentation in order to analyze the effect of UDL efficacy and implementation 

grounded on Bandura’s social cognitive theory. However, it could be noted that the 

current survey questions were not able to capture the self-regulatory and self-efficacy 

processes that occur among students who are BVI. It was difficult to contextualize the 

subscales employed – namely, accessibility, usability, and navigation – into the different 

tenets of social cognitive theory and self-efficacy. While satisfaction may be related to 

self-efficacy, there was still a lack of emphasis on the four processes in social cognitive 

theory, which are motivation, cognitive behavior, selection procedure, and affective 
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procedure (Schwarzer, 2014). This discrepancy could be traced to the incongruence of the 

theoretical framework and the survey method, particularly the items in the survey. This 

limitation could be addressed by employing a more appropriate research design, such as a 

qualitative approach, so that the categories related to the perceptions of students who are 

BVI regarding the features of UDL could be further substantiated by using a qualitative 

survey or semi-structured interview. 

 Another limitation was the sampling method used for this study, which was 

convenience sampling. Quantitative analysis of data requires objective and measurable 

data to inform future research (Grimes & Schulz, 2002). Thus, a diverse sample is vital in 

ensuring that the data can capture the general picture being studied. However, because 

the study is specific to students who are BVI, recruitment of participants was a challenge 

for the researcher. The researcher could only utilize a limited set of options to be able to 

satisfy the number of participants needed for this study. The identification of participants 

was dependent on the distribution of the entities who were asked to recruit for the study 

and the willingness of those recruited to participate. In addition, the users of dissimilar 

online course management systems were not evenly distributed, which could have 

confounded the results of the study. To address this, it is important to focus first on the 

experiences of students who are BVI vis-à-vis the use of online course management 

systems. This could be done by employing a phenomenological approach partnered with 

an interview or qualitative survey method, in order to obtain diverse data on the 

perceptions of students who are BVI regarding the features of UDL. 

 It is also difficult to contextualize the experience of students who are BVI in the 

current literature on UDL. While there seems to be an abundant number of studies on 
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students with disabilities, only a select few tackled the experiences of individuals with 

visual impairment. Further research on this topic is vital in understanding how students 

who are BVI understand and perceive their experiences in relation to their disability, 

barriers to learning, and many other factors that impact their lives. 

 In summary, the main limitation of the study was the poor match of research 

design and theoretical framework being studied. In addition, the sampling method was 

also a challenge in the interpretation of the results. Future studies ought to employ a 

conceptually-fit research design when studying students with visual impairment. In the 

next subsection, the recommendations for future research are enumerated. 

Recommendations for Future Research 

 Based on the limitations and implications of the study, the following are 

recommended for future research: 

1. Since the main limitation was the conceptual fit of the research design, it is 

recommended that future studies utilize a research design that captures the lived 

experiences of students who are BVI regarding the use of online course 

management systems. In this sense, a qualitative research design should be done 

to explore the lived experiences and meaning-making process of individuals who 

are BVI; 

2. In relation to research design, it is recommended that an interview method be 

done so that more data will be obtained to further understand how students who 

are BVI perceive the usefulness and benefits of UDL features; 
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3. The survey instrumentation should be designed so that it can appropriately 

capture how social cognitive theory works vis-à-vis online course management 

system use by students who are BVI; 

4. While it is important to understand how students who are BVI perceive UDL, 

future studies are recommended to extend the study to include other populations. 

This expansion could include students with hearing impairment; 

5. Future research should explore the coping mechanisms of students who are BVI 

regarding the barriers experienced in regard to access and the use of assistive 

technology in online course management systems. This way, future researchers 

would be able to determine the different steps that students who are BVI undergo 

to adjust to the current system of their institutions; 

6. It is also important to compare the different perspectives of groups of people 

regarding UDL so that it can be more diverse and inclusive. As such, future 

research can employ between-subjects analysis of variance (ANOVA) to 

understand how different groups of people perceive one main construct; 

7. Understanding how different variables affect or predict the behaviors of students 

who are BVI regarding the use of online course management systems is critical to 

further improve implementation of the systems. It is recommended that future 

studies employ quantitative methods that focus on variables such as intrinsic and 

extrinsic motivation, accessibility, or self-regulatory processes that possibly 

impact user behavior. 
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Conclusion 

 The improvement of the features of UDL is vital so that it can become more 

inclusive to different groups of people with disabilities. As such, it is important to 

understand how students who are BVI perceive the effectiveness of the current available 

online course management systems. This cross-sectional study was aimed to investigate 

how students who are BVI perceive the implementation and efficacy of UDL in online 

university coursework. It is also important to analyze how accessibility, usability, and 

navigation contribute to the satisfaction rating and effectiveness of the features of UDL 

as perceived by students who are BVI. Results of the study showed that participants were 

neither satisfied nor dissatisfied with the navigation feature and slightly dissatisfied with 

the accessibility and usability features. In addition, the accessibility and navigation 

features were seen as neither effective nor ineffective, while the usability feature was 

perceived to be slightly effective. However, the non-significant effect of the type of 

online course management systems used on the satisfaction and effectiveness of the 

features of UDL can be traced to the current limitations of the study, such as conceptual 

fit of the research design and methodology. Recommendations for future research include 

an extension of the study to different population with disabilities, improvement of the 

current survey instrumentation, and employing a qualitative research design to 

understand the meaning-making process of students with blindness or visual impairment. 
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Appendix A  

Survey Items and Questions 

Purpose of Study 

The purpose of the study is to investigate how students with visual impairment perceive 

the implementation and efficacy of Universal Design for Learning (UDL) in online 

university coursework.   

Research Questions 

Question 1. How do university students who are blind or visually impaired 

perceive the features of UDL that were used in their online courses?   

Question 2. How effective are the features of UDL in online courses for 

university students who are blind or visually impaired?     

 

Question 3. What is the impact of using dissimilar Course Management Systems 

(e.g., BlackBoard, Moodle) on the satisfaction of students who are blind or visually 

impaired and on the effectiveness of UDL features that have been implemented in online 

university courses? 

Operationalized Variables 

 Effectiveness 

o Accessibility is a basic pre-requisite for allowing access to page content.  

o Navigation is vital for persons with disabilities , and in particular for 

people who are blind, because it is crucial for them to be aware of their 

current location on the webpage and how to return to the beginning, or 

how to reach a certain point in the materials 

o Usability guarantees an easy, simple, efficient, rapid and satisfactory 

navigation and interaction 

 UDL Features  

o Determining essential components of a course 

o Designing teaching methods that consider diverse learning styles, abilities, 

ways of knowing, and previous experience and background knowledge. 

o Creating multiple ways for students to demonstrate their knowledge 

o Promoting interaction among and between faculty and students 

o Accommodations 

The Instrument 

In order to determine the perceptions of students with visual impairment, a researcher-

created survey was designed for participants to complete. This survey was adapted from 

the study conducted by Lazar, Allen, Kleinman and Malarkey (2007). The items of the 

survey were constructed deductively, based on the aforementioned findings from the 

literature (Hinkin, 1998). An advantage of the deductive approach to scale development 

is that if properly conducted, it will help assure content validity in the final scales. 
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Participants will rate each statement on a 6-point Likert scale, from “strongly satisfied” to 

“strongly dissatisfied.”   

 

Demographic Information: Please complete the following questions about yourself 

before starting the survey questions. 

How often do you/did you use a screen reader program in your online course? 

 

Never  Rarely   Sometimes  Most of the Time

 Always 

 

Gender:  

1. Male 

2. Female  

Region of the United State Where You Live: 

Northeast 

Midwest 

Southeast 

South west  

West 

 

Your Education Level: 

High School Diploma 

Associate’s Degree 

Bachelor’s Degree 

Post Bachelors 

Master’s Degree 

Post Masters 

Doctorate Degree 

Post Doctorate 

  

 Your Age: 

  18 to 22 

  22 to 26 

27 to 35 

Above 35 

I prefer not to disclose 

 

 Marital status: 

Married 

Not married 

  

The screen reader software that you are using/have used/ in online university courses: 

JAWS 
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VoiceOver 

Window-Eyes 

NVDA 

Hal 

Other, please specify: 

 

 How long have you been using the screen reader software that you have mentioned 

above? 

Less than six months 

6-11 months 

1 year 

2 years or more 

How many university courses have you taken online using a screen reader? 

1 

2-5 

6-10 

11 or more 

What type of course management system(s) (e.g., Blackboard, Moodle, etc.) are you 

using/have you used? Please specify: 

 

Do you have any additional sensory impairment beside vision impairment?   

Do you have any other disabilities besides your visual impairment? If so, what other 

disabilities? 

 

Survey Questions: 

Please answer the following questions in Part 1 and Part 2 of the survey. Part 1 is about 

your satisfaction, so indicate from the 6 choices whether you were strongly dissatisfied to 

strongly satisfied. Part 2 is about effectiveness, so indicate from the 6 choices whether 

you feel the question was strongly ineffective to strongly effective, based on your own 

experience. 
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Part I Satisfaction  

 

Statement Strongly 

dissatisfied 

Generally 

dissatisfied 

Slightly 

dissatisfied 

Slightly 

satisfied 

Generally 

satisfied 

Strongly 

satisfied 

Accessibility        

To what extent are you 

satisfied with the text 

materials’ clarity and 

readability in the online 

course(s) that you are 

taking/have taken?  

      

To what extent are you 

satisfied with the description 

of the images that are 

displayed in the online 

course(s) that you are 
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taking/have taken? 

To what extent are you 

satisfied with the links that 

are supposed to lead to the 

targeted components 

presented in the online 

course(s) that you are 

taking/have taken? 

      

To what extent are you 

satisfied with the accessibility 

of the forms that are presented 

in the online course(s) that 

you are taking/have taken? 

      

To what extent are you 

satisfied with the accessibility 
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of the  documents that are in 

Portable Document Format  

(PDF) format in the online 

course(s) that you are 

taking/have taken?       

To what extent are you 

satisfied with the interactive 

multimedia contents in the 

online course(s) you are 

taking/have taken? 

      

To what extent are you 

satisfied with the 

compatibility between the 

screen reader you are using 

and the online course content 
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that you are taking/have 

taken?  

To what extent are you 

satisfied with the integration 

of the auto-refresh feature of 

the website and the overall 

performance of   your screen 

reader in the online course(s) 

that you are taking/have 

taken?    

      

To what extent are you 

satisfied with the timeout alert 

notification in the online 

course(s) that you are 

taking/have taken?  
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To what extent are you 

satisfied with the pop-up 

menu in the online course(s) 

that you are taking/have 

taken?    

      

To what extent are you 

satisfied with the smoothness 

of the screen reader 

performance while  

navigating the webpages in 

the online course that you are 

taking/have taken? 

      

To what extent are you 

satisfied with your  screen 

reader  processing of inputs 
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and outputs while working on 

the webpages in the online 

course(s) that you are 

taking/have taken?  

To what extent are you 

satisfied with the connection 

stability while using the 

screen reader  in the online 

course(s) that you are 

taking/have taken?  

      

To what extent are you 

satisfied with the screen 

reader while using Java 

Applets in the online 

course(s) that you are 
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taking/have taken?  

Usability        

To what extent are you 

satisfied with the functionality 

of the links that are presented 

in the online course(s) that 

you are taking/have taken?   

      

To what extent are you 

satisfied with the usability of 

the forms that are presented in 

the online course(s) that you 

are taking/have taken? 

      

To what extent are you 

satisfied with the usability and 

accessibility of the links that 
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are placed in the online 

course(s) that you are 

taking/have taken?  

To what extent are you 

satisfied with the closed-

captioning, video-

descriptions, and audio files 

that are provided in the online 

course(s) that you are 

taking/have taken? 

      

To what extent are you 

satisfied with the audio 

versions of articles presented 

in the online course(s) that 

you are taking/have taken? 
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To what extent are you 

satisfied with the the text 

transcripts of the video or 

audio files presented in the 

online course(s) that you are 

taking/have taken? 

      

To what extent are you 

satisfied with the usability of 

the course design(s) that you 

are taking/have taken? 

      

To what extent are you 

satisfied with the layout of the 

tables while using a screen 

reader in the online course(s) 

that you are taking/have 
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taken? 

Navigation        

To what extent are you 

satisfied with the overall 

navigation of the screen 

reader in the online course(s) 

that you are taking/have 

taken? 

      

To what extent are you 

satisfied with the screen 

reader’s identification of 

frames in the online course(s) 

that you are taking/have 

taken?   

      

To what extent are you       
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satisfied with the use of the 

keyboard to navigate the 

online course(s) that you are 

taking/have taken?   

To what extent are you 

satisfied with the screen 

reader feedback while 

navigating the webpage in the 

online course(s) that you are 

taking/have taken?   

      

 

Part II Effectiveness 

 

Statement Strongly 

ineffective 

Generally 

ineffective 

Slightly 

ineffective 

Slightly 

effective 

Generally 

effective 

Strongly 

effective 

Accessibility        
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How effective are the text 

materials’ clarity and readability in 

the online course(s) that you are 

taking/have taken?  

      

How effective is the description of 

the images that are displayed in the 

online course(s) that you are 

taking/have taken? 

      

How effective are the links that are 

supposed to lead to the targeted 

components presented in the online 

course that you are taking/have 

taken?  

      

How effective are the forms that are 

presented in the online course(s) 
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that you are taking/have taken? 

How effective is the accessibility of 

the  documents that are in Portable 

Document Format  (PDF) in the 

online course(s) that you are 

taking/have taken?        

      

How effective is the interactive 

multimedia content in the online 

course(s) you are taking/have 

taken? 

      

How effective is the compatibility 

between the screen reader you are 

using and the online course content 

in the course(s) that you are 

taking/have taken?  
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How effective is the auto-refresh 

feature of the website and the 

overall performance of   your 

screen reader in the online course(s) 

that you are taking/have taken?   

      

How effective is the timeout alert 

notification in the online course(s) 

that you are taking/have taken?  

      

How effective is the pop-up menu 

in the online course(s) that you are 

taking/have taken?   

      

How effective is the smoothness of 

the screen reader performance 

while navigating the webpages in 

the online course(s) that you are 
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taking/have taken?  

How effective is your screen reader 

at processing inputs and outputs 

while working on the webpages in 

the online course(s) that you are 

taking/have taken?   

      

How effective is the connection 

stability while using the screen 

reader  in the online course(s) that 

you are taking/have taken?  

      

How effective is the screen reader 

while using Java Applets in the 

online course(s) that you are 

taking/have taken?  

      

Usability        
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How effective is the functionality 

of the links that are presented in the 

online course(s) that you are 

taking/have taken?   

 

      

How effective is the usability and 

accessibility of the links that are 

placed in the online course(s) that 

you are taking/have taken?  

      

How effective are  the closed-

captioning, video descriptions, and 

audio files that are provided in the 

online course(s) that you are 

taking/have taken?  

 

 

 

 

 

 

     

How effective are the audio       
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versions of articles presented in the 

online course(s) that you are 

taking/have taken? 

How effective are  the text 

transcripts of the video or audio 

files presented in the online 

course(s) that you are taking/have 

taken? 

      

How effective is the course 

usability design in the course(s) that 

you are taking/have taken? 

      

How effective are the  table layouts 

while using the screen reader in the 

online course(s) that you are 

taking/have taken? 
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Navigation        

How effective is the overall 

navigation of the screen reader in 

the online course(s) that you are 

taking/have taken? 

      

How effective is the screen reader’s 

identification of frames in the 

online course(s) that you are 

taking/have taken?   

      

How effective is the use of the 

keyboard to navigate the online 

course(s) that you are taking/have 

taken?   

      

How effective is the screen reader 

feedback while navigating the 
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webpage in the online course(s) that 

you are taking/have taken?    

 

 

Thank you for your time in completing this survey about your experiences and feelings that you have regarding online 

university courses. The survey is complete now. 

 

 

 

 

 


