Enhancing student access to the University: the integration of online and course-based material for the visually impaired.
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Abstract: Access to information is a basic right of all students, but this entitlement is not always available to blind or visually impaired students at every Australian university. Our wish to remedy this situation has led to an exploration of alternate uses of technologies such as the Internet, multimedia CDs and assistive software. Through personal experience, and the innovative design of two University subjects, this paper highlights the pressing need for research in this area, and presents possible solutions to this inequitable situation.

The ability to access libraries, to attend lectures and to participate in class activities are basic rights of all tertiary students. However, in most cases, subject materials and learning activities are designed with normal-sighted people in mind. Whilst educators have vastly improved teaching techniques and facilities, it is still the case that visually impaired students experience difficulties accessing the ordinary curriculum. The situation is even worse when technology is employed. An example is the Internet, which is increasingly being used for distance education, but is still underused for most resident tertiary students. Ironically when course material is placed on to the World Wide Web, it is the blind/visually impaired students who have the most problems accessing this information (Lazzaro, 1994). And despite the great advantages the Internet provides in educational settings, there are many other potential uses that that remain undeveloped. This paper focuses on how the Internet and multimedia CD-ROM technology might be used in the education of blind and visually-impaired students.
There is a paucity of educational research, which investigates problems of sight-impaired students in seeking online information (Williamson, Shnauder & Bow, 2000). Additionally, there is a dearth of essential services available to visually impaired students in most areas of Australian educational life. In current times, where course materials are increasingly being placed on the World Wide Web, the technology has the potential to democratise information, not only for sighted students, but also for a whole range of perceptually challenged students. Smith, Waby, Neville and Dalloway (1999) support this finding highlighting the potential of technology for redressing the accessibility obstacles of the visually impaired.
We could not discover many empirical studies, which fully considered the possibilities of employing modern computer networks for the visually impaired. Most of the current research into blindness/visual impairment and technology falls into one of three categories: 1. Reports or books, which review an encyclopaedic array of assistive technologies for a range of disabilities (see Ashcroft, 1983; Galvin & Scherer, 1996; Bayha, 1998); 2. Costs-benefits analyses of various assistive devices or software (see Ruconich et al, 1986; Ely, 1989; Leventhal & Earl, 1998); 3. Preliminary studies which make speculative claims about the potential benefits of multimedia and Web-support materials (see Wlodkowski, 1999; Rosas et al, 1997; Rutkowski, 1998). In most studies, the function of the Internet was one of support  – to house support papers and duplicate paper-based course information. Very little research considered the interactive possibilities of computer mediated communication in order to create discussions and hold online classes for disabled students.
As educators and researchers, we were inspired to undertake this research, after a profoundly blind student presented her difficulties to us having enrolled in two of our subjects at the University of Western Sydney: Interpersonal Interaction and Electronic Research Methods. Both of these subjects make use of the Web; for example, to display lecture notes, tutorial activities, mock exams questions and real exam questions, displaying announcements and utilising a discussion board. Although we do not rely solely on the Web to educate out students, like other educators, we have found it to be a useful addition to our lectures and tutorials. Moreover, students who find it difficult to attend lectures can access all the information they require on the websites. Despite the flexibility of our subjects, our blind student embodied our subjects’ limitations.
Each subject presented its unique problems for this student. For example, Interpersonal Interaction required the student to partake in ordinary class work, including reading handouts and the textbooks, and carrying out library research. In contrast, Electronic Research Methods required the student to be able to read the instructional material off the Web, as well as to navigate the Web, locate references and complete online exercises. A most striking event occurred in this subject when this student entered the computer lab with a guide-dog and proceeded to sit down next to a computer with the largest monitor. Given that she was profoundly blind, all she could do was to listen to the instructor explain to the students how to access the online tutorials. She left half-way through the class since she had no way of completing any of the class activities.

As with most other universities, this university has a Special Disabilities service; however, given the range of material the student needed to access and read, they were unable to adequately meet the student’s needs. Special Disabilities had alerted us to the existence of this student to which we replied that the subjects were accessible several months before the student needed to enrol. Whilst translation into Braille of all the online material was possible, the student wished to participate in real time. This prompted us to seek funding to carry out our own research into improving education for the visually impaired.

Currently, we are investigating the alternatives to typical classroom activities and online materials. We at first wanted to develop multimedia authored CD’s and web pages that can support sound and speech. Our investigations, which are still ongoing include the following:
· Collaborations with the Australian Royal Blind Society in terms of usability and media design for blind and visually impaired persons will provide hands-on R&D of multimedia/Internet navigation;

· Rethinking alternatives to traditional Web site design with traditional peripherals such the mouse and keypad are leading us to other input devices such as touchscreens, 3D mice, and virtual reality devices such as 3D gloves;

· Exploration and testing of the available software which cater for blind and visually impaired people;

· Facilitating maximal interactivity for blind and visually impaired students within our own courses.
Our investigations have revealed that the solution to this problem should be simple and within the reach of most students equipped with ordinary hardware. Special equipment such as special input/output devices are expensive and out of the reach of most students. We also understood that written subject matter could be translated into Braille, but we questioned whether this was entirely necessary.
Screen magnifiers, Braille printers, read-aloud Web connectors, and voice activated wordprocessors all have the potential to assist sight-impaired students. One of the most elegant solutions we found was a program called JAWS from Henter-Joyce, a company which specialises in technology assistive products. (www.hj.com).
JAWS is a screen reader which can recite aloud almost everything encountered on a Web screen. The JAWS program ‘sits’ on top of the Microsoft Windows operating system, and uses an adjustable synthetic voice to give feedback in the form of aural translations of the user’s keyboard commands and text/graphics depicted on the Internet. Any text, graphics or links are automatically recited at variable speeds and volumes.
Initially we expected that multimedia CD-ROM’s would be an appropriate alternative to the Web. We had planned an elaborate, professionally authored multimedia CD which comprised our lectures and notes. However we discovered that multimedia CD’s using software such as Director is a much more problematic solution, since most screen readers have difficulties translating multimedia formats. Multimedia, it seems, is designed mainly for sighted people, with visuals playing a large part of the success of the format.

Using the Web for coursework is also problematic, even implementing the JAWS solution, since much of the online material needs to be located and saved to disk for future reference by blind and sight-impaired students. Thus our solution was to redesign existing Web sites for real-time use by blind students who decided to use the Internet, and to additionally place those Web sites, including all the reading materials on to a HTML encoded CD-ROM. The CD-ROM could also include the screen reading software and would be a perfect facsimile of the real Website. We could additionally include recorded lectures via digitally stored formats such as mpeg or mp3.
The redesign process takes into account the W3C guidelines for accessibility. These recommendations address barriers in Web pages for people with physical, visual, hearing, and cognitive/neurological disabilities. The most common accessibility problems on Web sites are:
· images without alternate text; 

· lack of alternate text for imagemap hot-spots;

· misleading use of structural elements on pages; 

· uncaptioned audio or undescribed video; 

· lack of alternate information for users who cannot access frames or scripts; 

· tables that are difficult to decipher when linearised; 

· and sites with poor colour contrast. (see http://www.w3c.org)
Our original websites were almost devoid of graphics, the main offending screen elements. We initiated a process of rationalisation whereby we placed the most used links at the beginning of the Web page, so that students would hear this information first, without having to unnecessarily wait. This meant that hypertext links could be chosen quickly. We also broke up long lists of links into logical units and regrouped these under sub-menus for easy navigation and retrieval.

Interactivity and participation are further issues of equity/accessibility affecting both disabled and non-disabled students. As a postscript, we are further exploring the ability of voice recognition software such as Dragon Dictate coupled with JAWS, to enable students to participate in interactive online sessions using chat programs such as ICQ and IRC. If we can generate a system to hold class discussions, without the need for reading and typing, not only would we help blind and visually impaired students, but also remove those inequities produced by distance, and by other perceptual/cognitive loss.
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