Klomp, R., (2004). A literature review of the accessibility SEQ CHAPTER \h \r 1 of e-learning for students with disabilities. Unpublished manuscript. Retrieved December 17, 2007, from http://adaptech.dawsoncollege.qc.ca/pubs/abALiteratureReview.doc
A Literature Review of the Accessibility SEQ CHAPTER \h \r 1 of E-Learning for Students with Disabilities

Ryan Klomp

Ottawa, Canada
2004
The current state of the literature on the accessibility of e-learning for students with disabilities can be broadly divided into three categories:

1. 
Literature outlining the benefits of e-learning for students with disabilities

2. 
Literature outlining potential barriers or difficulties imposed by e-learning technologies on students with disabilities 

3. 
Literature outlining policy implications or areas of future research on the accessibility of e-learning


We shall examine each of these areas separately, but first we will review some common definitions and philosophies employed in the discussion of e-learning and accessibility.  

Definitions of E-Learning


E-learning encompasses a broad scope of mediums and technologies.  Definitions range from broad in scope as in (Dalloway, Ball and Sutherland), “... includes all forms of organised interaction between people, using computers or networks as the medium of communicate ...”
 to very specific as in (Shelly Kinash) “... teaching and learning through the primary medium of Web-based computer resources, minimally including hyperlinks and/or the Internet and synchronous and/or asynchronous communication.” 


In general, definitions of e-learning incorporate the broad range of communications technologies, including more traditional forms of electronic communications: Listservs, e-mail, bulletin boards.  However, it is important to note that many studies consider distance and e-learning as synonymous, and include traditional texts, videotapes, and other audio-visual materials.
  For the purposes of the discussion of accessibility, most authors have interpreted e-learning as broadly as possible to include all possible aspects of accessibility.  

Definitions of Accessibility


Overwhelmingly, the majority of the literature was written in the United States, and defined accessibility in terms of compliance with existing legislation:  ADA, Rehabilitation Act (Section 508 and Section 504). 
  Since American educational institutions have been bound to Section 504 of the Rehabilitation Act since the mid-seventies, the incorporation of online learning components into accessibility laws was not considered a drastic shift in legal paradigms.  However, the legal requirement to provide accessibility is considered to be the primary motivating force behind the accessibility movement in the United States.


Another common theme when defining accessibility is the standards of the World Wide Web Consortium’s Web Accessibility Initiative. 
  The W3C’s standards for accessibility outline very detailed design standards for creating web pages and multi-media content that can be rendered accessible to a wide range of disabilities.   However, some authors make the distinction between the accessibility of web pages and the institutional online learning tools (Content Management Systems:  Blackboard, Web CT, Etudes) used to mount course content.  Clearly, when employing a course content system, institutions have less control over the accessibility of web pages rendered from the product.  This is a major barrier to accessibility, as the majority of Canadian Postsecondary institutions employ some commercial course content software in the e-learning programs.
  


On a very philosophical level, (John Slatin) presents the widest definition of accessibility.  “A web site or other software is accessible when people with disabilities can use it effectively and for the same purpose(s) as people without disabilities.”  Furthermore, he emphasizes the fact that this definition “makes accessibility a quality of people’s experience rather than something inherent to the website.”
  In the same light, Sanda defines accessibility as “The ability for all users to enjoy the same level of access to and interaction with e-Learning course content, features, instructors, and learners using readily available assistive technologies.” 


Because e-courses and e-learning do not exist in a vacuum, and most online courses will have some traditional components of learning (texts, syllabus, video-materials), most authors interpret accessibility of e-learning courses to include physical accessibility, alternative format texts, as well as electronic access. 

Philosophies of E-Learning and Accessibility


Nowhere is the diversity of opinions more apparent than in various authors’ philosophies of accessibility of e-learning.  John Bricout’s argument begins the debate by presenting a fundamental flaw inherent in the design of e-learning courses.  He notes that, “There appears to be a notion of a generic or universal user (learner) ... [which] has lead to the creation of both public and private facilities and services that have proven inaccessible to individuals with disabilities who do not fit the mould.”  This emphasizes the facts that the fundamental strength of the internet - universal access to information - can, in some cases, be a double edge sword.  Universal Access does not imply Universal Learners.


Other authors provide a more upbeat philosophy.  Esther Paist argues that distance education offers the “last best hope of access to education ... for individuals with a disability.”
  She advocates a philosophy of e-learning accessibility which “places the student at the centre of the accommodation process, acting as both petitioner and consultant ... where accommodation occurs only in the course delivery systems, not in course content.” 
Similarity, Bricout emphasizes this distinction between content and technology, arguing that “pedagogical and not technological priorities must guide course design.”


However, Joel Sanda advocates the exact opposite, placing emphasis on the technological potentials for solutions to accessibility.   “Much of our success followed from identifying disability not as a characteristic of the learner but as a problem who solution can be informed by technological solutions.” 
  This clearly represents a cleavage in the philosophy of accessibility and e-learning.  In a virtual world, can we define individuals by their technological needs instead of their functional limitations?  This might reduce the entire notion of accessibility and disability to a technical consideration.  However, this is obviously a sensitive debate.  

1. The Good News

Positive Implications of E-Learning for Students with Disabilities


There is no shortage of optimism about the potential of e-learning to reduce barriers to education and improve the lives of individuals with disabilities.  We shall examine some of the major benefits of developing e-learning courses for students with disabilities in the next section.

Peer Support


A Peer Support initiative organized by the University of Washington, used CMC (Computer Mediated Communications) to facilitate communications among students with disabilities.  The authors note that CMC “can help ease the social isolation and advance the academic and career goals of students with disabilities.” 
  The authors conducted a study to determine what impact CMC could have on student retention.  They discovered positive implications of using CMC tools to support students with disabilities who would otherwise not have accesses to a peer group.  This social support was seen as a key component to ensuring the  retention of students with disabilities, especially in the “hard” sciences. 

Empowerment / Independence / Proactive

A study conducted by Cardiff University in conjunction with the Royal National Institute for the Blind noted that some disabled users “felt empowered, both theoretically and practically, as they were able to obtain access to information in a format they could access and use reasonable well.” 
  In addition, users felt that “The value-added nature of the web ... is that is enables the user to be proactive and self-reliant, rather than reactive and dependent.”

Flexibility in Time and Space - allow students to progress at their own pace 


Esther Paist writes that “The flexibility in time and space afforded by distance education modalities can address the special needs of students better than “traditional” delivery formats can, allowing educators to turn obligation into opportunities. 
  Allowing the user to proceed at their own pace was identified as a key advantage of e-learning modalities.  Caren Sax notes that, 
“Using asynchronous discussion boards instead of real time chat rooms are a better option for students who need the flexibility of learning on their own schedules.” 

Multi-modal Communications


The ability to offer a wide range of e-learning communications tools to students can increase success, as noted by Sax.  “Instructors can take advantage of the multiple modes 
available to present information making the information accessible to all students, regardless of learning preferences or an identifiable disability.” 

Built-In Accessibility


The wide range of learning tools that can be employed in an e-learning course can overcome barriers imposed by the traditional learning environment, providing that the necessary planning is implemented.  As Sheryl Burgstahler notes, “Individual student-teacher communications can take place efficient and easily; all assignments are turned into the instructor electronically; ... exams are both sent and received electronically, making them more accessible.”  Allowing students to submit materials electronically, write take-home exams, and contact the professor using e-mail as the primary conduit for teacher-student communication all contributed to increased accessibility for many students with disabilities.

Alternative Format / Interpreters (ASL/LSQ) / FM Systems


Burgstahler goes on to note that “... using the internet to provide the course (material) actually enhances accessibility for peoples with disabilities   Electronic text materials are generally highly accessible to those with disabilities. Similarly, a deaf student does not require interpreters or an amplification system since lecturers and discussions occur online.”  In a pilot project offered by Gallaudet University, one of the leading institutions for the education of individuals with a hearing impairment/deaf, noted that the advantage of e-learning courses was that “when class discussion occurs in a computer conference, the hearing impaired person does not require any special assistance to become part of a mainstream educational setting.” 

Asynchronous Communications


One consistent theme in e-learning accessibility is the importance of asynchronous communications as a key conduit to providing accessibility.  Many authors identify this as one of the major benefits of e-learning for students with disabilities.  As Burgstahler points out in her article, Real Connections: making Distance Learning Accessible to Everyone, “Text based, asynchronous resources such as electronic mail, bulletin boards and listserv distribution lists erect no special barriers for students with disabilities ... (and) is accessible to all parties, regardless of disability.” 
  Synchronous communications, she points out, may not allow students with mobility impairments “to effectively participate in real-time “chat” communications.  Similarly, Caren Sax states that using asynchronous discussion boards instead of real time chat rooms are a better option for students who need the flexibility of learning on their own schedules.” 

Remote Access


A particularly interesting project conducted by Open University involved allowing “students with disabilities who cannot attend a laboratory, or cannot operate apparatus directly due to limited mobility or visual impairments, (to access) the laboratory and the apparatus via a computer.” 
  This computer interface was accessible to screen-readers, and other assistive devices.  The inclusion of students with disabilities in the “hard” sciences has been very difficult for postsecondary institutions, and e-learning solutions like this project offer future potential for development in student retention.  

Benefits of Accessibility for Non-Disabled Users


Developing accessible products often has a positive spin-off for the non-disabled population.  Burgstahler notes that, “people who cannot access graphics due to computer system limitations are in a similar situation as blind students.  A noisy environment that prohibits the use of audio features imposes constraints similar to those faced by students with hearing impairments ... Applying Universal Design principles assists both people with and people without disabilities.” 

2.  The Bad News

Potential Barriers to Accessibility


Remarkably, the majority of the literature review presented concerns about the accessibility of e-learning and the future direction this field is taking.  Most authors contend that e-learning is quickly becoming less and less accessible, despite its enormous potential to foster inclusiveness for students with disabilities.  However, this concern manifests itself in a variety of forms as we shall see.  It is important to note at this time that this section will not concentrate on the technical details of accessibility, i.e. the placement of HTML tags and proper JAVA scripts to employ for accessible online forms.  These technical considerations are well documented by forums such as the W3C’s Web Accessibility Initiative. This section shall focus on the more global aspects often overlooked by technical documentation on the accessibility of e-learning.

Increased Development Costs / Time


Many authors have written about the increased costs of developing accessible e-learning courses for students with disabilities.  Most authors agree that there is an increased cost to initially developing an accessible e-learning course.  Joel Sanda points out that, “Contrary to what some have argued, the cost of building accessible EI&T is higher than that of building inaccessible EI&T.  Initial costs come with the need to establish software and organizational requirements as well as testing hardware and software for assistive technology.” 
  However, most literature agrees that the costs of providing accessible e-learning courses are offset by the reduction in legal liability (in the US), and by planning accessibility at the start of a project instead of auditing for compliance after the project is complete.  “It is far less costly, in terms of time, money and good will, to talk about accessibility and explore alternative solutions when fundamental changes can be made with the stroke of a magic marker on a flip-chart page  ... rather than after actual implementation.”

Lack of Awareness - Developers


The lack of awareness of accessibility issues among course developers was identified as a key barrier to accessibility.  “Developers, like many other people, have not even given this a thought.” 
  However, Urban points out that, once informed, “Many developers look on this as a challenge and embrace these issues and the needed solutions with great enthusiasm.”  Clearly this is an interesting point for further study.  Are Canadian universities providing sufficient training to their e-learning support staff on accessibility?  And if so, are the developers allowed the time necessary to test and implement accessibility solutions? The solution, Urban writes, “is to raise the awareness of the developers before the projects start.” 

Lack of Awareness - Teachers

Urban also notes that the teachers lack understanding of accessibility issues and how to create accessible content. Janice Philpot writes, “... it is necessary to inform, educate and instruct faculty and instructors in how to use the tools, strategies and principles of assistive technology ... a conscious awareness during the initial design will enrich and continue the movement of accessibility for individuals with disabilities in Postsecondary education ...”

Technical Problems

One of the disadvantages identified by the literature review was the increased requirements for technical support among users of e-learning technology in general, and more specifically users of adaptive technology.  Burgstahler notes that it is necessary for the “instructor to provide sufficient internet training within the class so that technical aspects do not dominate course discussions.” 
  There is a fear that technological concerns could dominate over pedagogical concerns in e-learning courses.  

Assistive Technology not a Catchall

One of the prevailing beliefs among the literature is that adaptive technology is the final solution to any accessibility problem, and that difficulties can be easily overcome using technology solutions and training on the user end.  But Burgstahler points out, “assistive technology alone does not remove all access barriers.” 
  Some accessibility difficulties are clearly created by the design of courseware and content.  Accessibility is a two-way street between developer and user.  Third party adaptive technology developers cannot close this gap alone.  

False Assumptions

In many instances, instructors and educators mistakenly believe that any material posted on the web is considered accessible.  “The assumption that web-based materials are immediately accessible, or transparent ... [leads] to the underestimation of the need for building internet-based accommodations into course design.” 

Loss of Privacy / Too Much Privacy

Once study cited concerns over an individual’s privacy rights that could be compromised by online learning communication mediums. “The impact of a confidential statement copied from the student’s personal communications via the internet could be far more devastating to the privacy of the individual.” 
 However, the same article argues that the anonymity of the internet makes it less likely that students with disabilities will self-identify and seek the help the need.  Either too little or too much privacy can affect the user’s success in e-learning courses. 

Usability

Frontend.com conducted a review of e-learning courses in May 2001, which touched on some aspects of accessibility, but mainly focussed on usability.  Nevertheless, many of the comments on usability apply directly to accessibility for students with disabilities.  This study discovered that, in general, “poor usability will contribute to disappointing results for many e-learning companies, due to:

$ 
Counter-intuitive reading order of on-screen materials

$ 
Failure to relate to the real world experience of the user

$ 
Poor presentation of key information

$ 
Lack of accessibility, even in the most basic sense. 

Bureaucratic Barriers / Institutional Challenges


One user of postsecondary e-learning commented that, at his institution, “Bureaucratic ineptness is another barrier (to the accessibility of e-learning).  People want to dump new jobs on someone else, and doing the right thing becomes bogged down with “administrative infighting.”  He also comments that, “everyone assumes it is someone else’s responsibility, and the job goes undone.” 
  


This touches on another point. Lack of clear legislation requiring compliance and lack of coordination among departments at postsecondary institutions is another common theme in e-learning accessibility.   In a study of e-learning at postsecondary institutions, the authors discovered that “few campuses actually know all of the individuals that develop and place Web content onto the institutional server system ... and the pool of web developers is not stable across time ... If an institution cannot identify all of these individuals, it is unlikely that they can provide the necessary direction, support, training and monitoring for accessibility.” 

Learning Disabilities


The great preponderance of the literature on accessibility of e-learning revolves around technical aspects of the users’ ability to retrieve and use information.  However, as Banerjee & Brinckerhoff point out, “The question of accommodations for students with Learning Disabilities in distance education courses has been largely ignored.” 
  The authors conducted a survey of postsecondary service providers to determine current practices for supporting LD students in e-learning.  Some of the major problems they identified included: “How should accommodations be adapted?  Should LD students be encouraged to take distance education courses? How is the student’s assessment affected by the medium of the learning channel?  All of these questions are of particular importance for Canadian institutions coping with the same problems.

Courseware versus Content

It is important to draw the distinction between courseware and content.  This is clearly delineated in the literature, and refers to two separate issues.  The courseware is the content “management system” that postsecondary institutions purchase from vendors to manage their course content.  Richard Banks notes that, “Even when purchasing a commercial product, the university will need to understand enough about the WAI guidelines and Section 508 standards to evaluate the vendor’s claims.”  The lack of commercially available accessible courseware products is a major barrier to accessibility.  Some vendors claim to offer accessibility features, but often postsecondary e-learning course developers lack the necessary training to use the provided tools, or the software still presents substantial barriers to students with a disability.  


On the other hand, the course content is the information provided by the professors and teachers.  Both the content and the courseware need to be accessible. 

3. Policy Implications & Recommendations

Here’s what you should do...

This section of the literature was quite fruitful, and the following list is by no means exhaustive.  I will attempt to make a quick point-form summary of the recommendations suggested by the research.

$ 
Multi-modal communications: “Many potential access problems are avoided if you deliver information in multiple modes ... Along with redundancy consistency and simplicity are keys to accessibility.

$ 
Statements on Accessibility: Postsecondary institutions should “include a statement on all program promotional materials about how to obtain material in alternative format and how to obtain disability related accommodations.” (Burgstahler: Real Connections)

$ 
Asynchronous Modes:  Provide asynchronous communications channels for self-paced learners and LD students. (Burgstahler: Real Connections)

$ 
Standards:  Distance learning program administrators should adopt and enforce Accessibility standards. (Burgstahler)

$ 
Inform Students: Institutions should develop “course handbooks, all course guide and registration materials should carry an explanation of policies regarding the rights and responsibility of students with disabilities.  (Esther Paist: Servicing Students with Disabilities in Distance Education Programs).

$ 
Targeted Accommodations:  Provide accommodation based on the needs of the specific student relative to the course material (Esther Paist: Servicing Students with Disabilities in Distance Education Programs).

$ 
Make testing accessible: “Allow the student to take proctored exams at his or her own site ... changing test formats ... allowing more time ... provide a distraction free environment.”  (Esther Paist: Servicing Students with Disabilities in Distance Education Programs).

$ 
Training:  Provide in-service accessibility training and ongoing support for all faculty and distance education staff who must implement accommodation. (Esther Paist: Servicing Students with Disabilities in Distance Education Programs).

$ 
Avoid misunderstanding Among Non-disabled students: Faculty must make it “clear to the non-disabled students that the purpose of accommodation is to facilitate participation to the greatest degree possible, not to create different standards of behaviour. (John Bricourt: Making CMC Education Responsive to the Accommodation Needs of Students with Disabilities.)

$ 
Identify Key Course Content: Assistive technologies are one element of accommodation ... but these technologies will only be effective if an instructor has clearly identified the essential components and requirements of the online course.  Knowing what essential components and requirements of a course are, and knowing how students with disabilities might achieve them ... are pedagogical concerns. (John Bricourt: Making CMC Education Responsive to the Accommodation Needs of Students with Disabilities.)

$ 
Provide Access to Adaptive Technology: With off-the-shelf technologies e-Colleges solutions considers assistive technologies to be more critical to learner’s success than a learner’s disability  

$ 
AccessFirst Design: Make it your first priority to design for people with disabilities. (The Imagination Gap)

$ 
Policies for Postsecondary Institutions: Develop policies which require all courseware to be accessible; develop guidelines for institutional responsibility; develop guidelines for the procurement of equipment to ensure accessibility; develop a committee to oversee the accommodation requirements of individuals with disabilities. (Distance Education and Individuals with Disabilities: Ron Stewart.  CSUN 1999 Conference).

$ 
Raising Awareness / Training: Provide training to developers and content providers so they are aware of accessible issues before they design courseware and course content. (Challenges in Creating Software and Content for Distance Learning, Mark Urban & Michael Burks.  CSUN 2002 Conference)

$ 
W3C WAI: Implement W3C standards for web accessibility. (Accessibility of the Internet in Postsecondary Education: Meeting the Challenge).  

$ 
Look at all Disabilities, not just Blind Students: “Solutions for disability access must look at the experiences of ALL students.  It would be folly for a designer to create an accessible site only for those who are blind ...” (Accessibility of the Internet in Postsecondary Education: Meeting the Challenge).  

$ 
More Resources: Postsecondary entities that commit more resources to (retaining staff and training) will be able to better monitor the accessible design of their development staff.

$ 
Postsecondary Administration’s Role:   Administrative Structures that support accessibility ... (could) provide leadership in training and support as well as monitoring and compliance.

Conclusion

While this is a minor review of the existing research that has been conducted on the accessibility of e-learning, it is my hope that it will provide a background reference for the project.
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