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As the information technology revolution continues, we are all experiencing the exponentially increasing demand for provision of student services and learning resources via the Internet.  We may have an image in mind of a “typical” computer user, who sits at a desk using a conventional keyboard, mouse and monitor. But it is important to consider demographic trends, health trends and technological trends, to ensure that we are reaching the widest possible audience. 

The potential benefits of Web-based resources for people who use adaptive technologies are many, as the electronic delivery of information and resources permits translation into a variety of modalities and formats. Not all methods of accessing the Web incorporate a graphical pointing device such as a mouse. Web pages based on principles of accessible design should be navigable via keyboard or voice commands. While the functionality of these devices is determined by the product developers, strategies may be implemented to enhance access and avoid unnecessary barriers being created. 

Forward thinking educators and service providers will recognize the need to plan for changes linked to these trends. To this end, it is essential for us to be astute in our design of Web-based resources, and in our selection of hardware, software and courseware. Building on a solid foundation which includes adherence to W3C HTML standards
 and accommodation of a full range of interface models will increase the life span of the resources we develop, ensuring access by the widest possible audience.

Accessible Design: Where Does it Begin?  

A useful definition of accessibility is provided by Chuck LeTourneau, of Starling Web Services, an organization that specializes in accessible Web design.  He states:

“What does 'Web accessibility' mean? To me, it means that anyone using any kind of Web browsing technology must be able to visit any site and get a full and complete understanding of the information as well as have the full and complete ability to interact with the site - if that is necessary.”

In order to understand the issues related to accessible Web design, developers need to first have a basic understanding of specific access systems that accommodate, replace or augment sensory and motor functions of users with special needs. These include voice recognition systems, alternative pointing devices, screen readers / magnifiers, and other devices. The following is a list of some adaptive technologies 
 and examples of basic challenges
 to Internet navigation faced by users of these devices. 
1. Screen Readers

This software is used by learners who are blind to access Web pages, electronic text and computer applications. This software allows all text to be read out from the menu, toolbar and directory buttons, and Web pages. Tab or Shift-Tab allows navigation through the Hyperlinks on a given page.  

Challenges: Frames and tables can make a page difficult, if not impossible to navigate. Some screen readers cannot distinguish columns or groupings of graphics with labels and may read horizontally across the page, mixing text with images, labels and hyperlinks. Images that may provide important information cannot be cannot be accessed unless text-base equivalents are provided. 

2. Screen Magnifiers:

Screen magnification systems enlarge portions of the screen to allow learners with limited vision to access computer based materials. 

Challenges: Without clear and easy-to-understand text and descriptions of the layout of the site, the user may have difficulty getting a sense of the overall structure of the site, or become lost in complex pages. 

3. Alternative Keyboards:

These keyboards offer larger or smaller target areas for users with loss of gross or fine motor control. They may be switched to mouse emulation mode so that the arrow keys or numeric keypad of the same keyboard are used for mouse movements. 

Challenges: Mouse emulation can be somewhat slow or frustrating, although keyboard equivalents to tab through hypertext links which have been built into recent Web browsers are very helpful. 

4. On-screen Keyboards:

This software allows the user to enter text and select buttons emulating menu functions from a display on the monitor. Users have a pointing device or a switch to select buttons. 

Challenges: Recent products allow users to point and dwell over a target to make a selection, but

navigation through a complex series of menus and links can be difficult. Text entry is also possible using this technology, but is very time consuming, unless accompanied by word prediction technology.

5. Voice Recognition:

The user speaks into a microphone to navigate software applications, surf the Web, and input text. Commands correlating to macro sequences may be created to customize usage for specific software or frequent tasks. Mouse control may incorporate a grid system. 

Challenges: Again, without a clear navigation system and large target areas on clickable images, the voice recognition user has difficulty in moving through the pages efficiently. 

Best Practices for Accessible Design

Making the Web more accessible is largely dependent upon using HTML the way it was intended: to encode meaning rather than control layout and visual formatting. Some years ago, the introduction of graphical browsers, lead to a variety of new official and unofficial HTML formats which were quickly taken up by Web designers. Adaptation of the structure of HTML for aesthetic purposes compromises the accessibility of the site using non-visual, or non-conventional browsers. An example of this phenomenon is the case of the TABLE tag that was originally conceived to display tabular data, but has become an all-purpose tool for laying out magazine-type pages. The increasing use of graphics, non-standard HTML structure, and the introduction of dynamic elements such as Java applets and active-X controls has further compounded the challenges in designing universally accessible Web pages. 

General Principles:

1. Use structural elements as they were intended.

As was mentioned previously, one of the greatest barriers to accessibility is inappropriate use of structural markup to achieve visual formatting effects. Using markup improperly may create a barrier preventing users with specialized software from understanding the organization of a page, and navigating through it effectively.  Web designers may be tempted to use structural markup to achieve a desired formatting effect, especially for viewing with older browsers. Common practices include use of tables for layout or a header to change the font size. It is important to consider whether the formatting effect is so critical as to warrant rendering the page inaccessible to some users. Not everyone uses a conventional monitor and mouse to access the Web. A better approach is to use markup such for tables, unordered lists, quotes, etc. as they were intended.

2. Provide equivalent alternatives to auditory and visual content.

When providing critical information in strictly visual, or auditory formats, be certain to include alternatives for those learners who may not be able to access these resources. A simple example is the use of the "ALT" attribute for images, providing an alternative text for users who are not displaying graphics. This will accommodate learners accessing Web resources with a screen reader, with graphics turned off because of low bandwidth issues, or those who are using devices which display text only. Scripts, sound files, objects, java applets, and other interactive components should also be rendered in alternative formats, such as a text transcript. 

3. Add accessibility features to ensure pages can be navigated by keyboard only.

Again, remember that not all users can use, or will be using a mouse to navigate your Web pages. Good Web design means that the page can be accessed using only a keyboard or voice commands. Common pitfalls include use of image maps without ALT text for each linked “hotspot.”  You can also include features such as links to jump over navigation bars to content, and to return to the top of a page.

4. Ensure graceful transformation.

With some effort, Web designers can create pages that transform gracefully. In general, pages that transform gracefully will be accessible to a variety of users despite any physical, sensory, and cognitive disabilities, work constraints, and technological barriers. Strategies already mentioned include separation of document structure from presentation, providing textual as well as visual information, and creation of documents that do not rely on one type of browser or hardware. Pages should be usable by people using a keyboard, with small or low resolution screens, black and white screens, no screens, with only voice or text output, etc.

A list of quick tips available at the WAI web site can act as a starting point for ensuring that your pages are accessible. More detailed information and techniques for implementation are available in full at the WAI Web site at http://www.w3c.org/wai. It is advisable to begin using validation methods at the earliest stages of development, and discover the problems before you are well into site construction. Accessibility issues identified early are easier to correct and avoid.

�  http:// http://www.w3.org/WAI/  Web Accessibility Initiative (WAI)


� � HYPERLINK http://www.starlingweb.com/webac.htm ��http://www.starlingWeb.com/Webac.htm� Chuck LeTourneau, of Starling Web Services


� http://www.utoronto.ca/atrc/reference/tech/altkey.html


� Treviranus, J. (1995). Alternative Access to the World Wide Web. Proceedings of the Tenth Annual Conference,


Technology and Persons with Disabilities, Los Angeles.
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This document is an outline of the content presented in the Pre-Conference Workshop (CACUSS  2001). There are four main sections of the document:





Accessible Web Design Basics


Evaluation and Repair 


Advocacy Strategies


Web Resources





These notes are also available online at:





http://snow.utoronto.ca/access/cacuss








Accessible Web Design Basics


General Principals of Accessible Design





Facilitate alternative rendering of auditory and visual content. 


The web is an information medium, not a visual medium


Do not assume all users have the same preferences for access 


Consistency and simplicity


Access to text rendering of information is key to access for most alternative access tools





Examples of Best Practices:





Alternative Text 


Provide alternate text descriptions (ALT-Text) for all graphics and provide text link equivalents for buttons and image maps 





Optimize Readability


Avoid use of background patterns 


Background colour should contrast well with the lettering 


Avoid moving, animated elements





Optimize Navigation 


Include outlines at the beginning of long documents 


Label and structure lists carefully 


Avoid using "click here" as link text





Frames


Use frames sparingly and include TITLE and NOFRAMES attributes 


TITLE provides a navigation aid 


Include NOFRAMES fallback





Multimedia


For multimedia or other dynamic components, provide alternative content in case active features are inaccessible or unsupported 





For detailed information see: Web Content Accessibility Guidelines 1.0 from Web Accessibility Initiative of the World Wide Web Consortium


� HYPERLINK http://www.w3.org/TR/WAI-WEBCONTENT/ ��http://www.w3.org/TR/WAI-WEBCONTENT/�











Evaluation and Repair





Conversion of Documents


conversion utilities make it all sound easy - be aware of possible creation of barriers to access


recommend use of Dreamweaver 3.0 as has a function to “Clean up Word documents”





PDF files


Graphics and complex layouts can be problematic 


Navigability depends on how it was created 


http://access.adobe.com conversions should be tested


Acrobat Access plug-in should not be required according to WAI guidelines


Offer text or HTML as an alternative





Validation of Web Pages





Recommend that Web pages be validated for standard HTML and Accessibility





Free Utilities:


HTML 4 Validator from W3C checks HTML documents for compliance with W3C HTML recommendations and other HTML standards. (� HYPERLINK http://validator.w3.org/ ��http://validator.w3.org/�)





BOBBY Online Validation (CAST) is a web-based public service offered by CAST that analyzes web pages for their accessibility to people with disabilities as well as their compatibility with various browsers. The analysis of accessibility is based on the W3C's WAI Page Author Guidelines. (� HYPERLINK http://www.cast.org/bobby ��http://www.cast.org/bobby�)





A-Prompt Toolkit is downloadable utility for checking Web pages for barriers to accessibility and making repairs (� HYPERLINK http://aprompt.snow.utoronto.ca ��http://aprompt.snow.utoronto.ca�)











Advocacy Strategies





General Needs:





Availability of AT in all public access facilities


Faculty / staff training on AT


Accessibility of Web Resources


Accessibility of general use IT (ie kiosks, card activated)





High Level Strategic Planning





Ask yourself:


Who are the key players?


Who is responsible for implementation?


With whom does the responsible party collaborate?


Is there any accountability or policy?


Where does funding come from?





Funding Sources:


Base budget (ha!)


Grants


Partnerships


(IT, Distance Ed., Disability Services, Academic Departments… get on board!)





Advocacy Strategies:


make your concerns known to whoever it is that can most directly impact your situation (not necessarily the person at the top of the food chain)


find allies in the IT department who have significant influence… this is where Web implementation and purchase decisions are usually made


should have an someone responsible for AT that is within IT if possible (identify that person or lobby to have someone designated)


educate those in positions of authority (Deans, chancellors?)


offer to sit on advisory committees related to implementation of technology


find an ally who has someone with a disability in the family (Note: Statistics show that “half the planet is either disabled, immediate family to someone disabled, a  caretaker, or a rehab person involved with people with disabilities.”


offer to user test or find students or faculty that are willing to participate


remind those in power:


retrofitting costs more than doing it right the first time


philosophically, you wouldn’t build a new building without a ramp – why build a web-based resource with barriers to access?


improves usability for everyone (curb cut advantage) – accessibility helps future proof resources


Refer to US legislation for models





Getting support for an accessibility specialist if you don’t already have one:


document the need


identify and communicate with persons of significant authority


communicate with technical credibility or…


find partners who can communicate with technical credibility





Courseware and Database Tools


Often the educator or IS specialist is not able to alter the user interface of software or server-based products purchased by an educational institution


Advocate at a grassroots level:


Who makes purchase decisions?


Ask for software development companies to provide documentation on accessibility





Education Strategies





freebies: Designing Accessible Curriculum Online Workshop (� HYPERLINK http://snow.utoronto.ca:1800/public/Access/index.html ��http://snow.utoronto.ca:1800/public/Access/index.html�)


WAI curriculum materials  and outlines for planning Web Accessibility Training � HYPERLINK http://www.w3.org/WAI/training/ ��http://www.w3.org/WAI/training/�


Faculty and staff education and awareness


does academic technology unit offer training in Web design? Suggest inclusion of a unit on accessibility


new faculty and staff orientations as opportunities


Web Site Audits – review problematic web sites on two AT stations set up side-by-side to illustrate problems with the faculty member or HTML author








Access to Educational and Instructional Computer Technologies for Postsecondary Students with Disabilities: Lessons from Three Empirical Studies


� HYPERLINK http://evnet-nt1.mcmaster.ca/network/workingpapers/jemdis/jemdis.htm ��http://evnet-nt1.mcmaster.ca/network/workingpapers/jemdis/jemdis.htm�





The following is an excerpt from Adaptech Project study:





“Canadian legal precedent indicates that equality does not necessarily mean "identical treatment" (see Huck vs. Odeon Theatres in Boyer, 1985).





Recommendations for educational and instructional technologists and planner:


When conducting formative/summative evaluations of courseware, learners with disabilities should be included whenever possible. This ensures that issues of accessibility are identified and dealt with prior to implementation or adoption. 


As a matter of course, subject matter experts in the area of accessibility need to be drawn into the instructional design process. The organizations and resources listed below are good places to start. 


Courseware tools with built-in accessibility features (e.g., WebCT, Blackboard) should be selected when designing web-based applications. 


There are free web-based tools, such as CAST's Bobby, that can evaluate web pages for their accessibility and provide suggestions for making appropriate improvements. In addition, NCAM's (2000) recently released free software MAGpie (Media Access Generator) provides the facility to add captions to QuickTime, SMIL, and SAMI formats, and to incorporate audio descriptions into SMIL presentations.”








Web Resources





General Resources





Best practices for faculty awareness and training in Canadian Post Secondary Institutions from NEADS (Canada)


� HYPERLINK http://www.neads.ca/english/projects/faculty_guide/un_best_practices.html ��http://www.neads.ca/english/projects/faculty_guide/un_best_practices.html�





California State - Distance Education: Access Guidelines for Students with Disabilities


� HYPERLINK http://www.htctu.fhda.edu/dlguidelines/final%20dl%20guidelines.htm ��http://www.htctu.fhda.edu/dlguidelines/final%20dl%20guidelines.htm�





ICDRI Section 508 Resource Page


http://www.icdri.org/section_508_resource_page.htm





Access to Educational and Instructional Computer Technologies for Postsecondary Students with Disabilities: Lessons from Three Empirical Studies (Canada)


� HYPERLINK http://evnet-nt1.mcmaster.ca/network/workingpapers/jemdis/jemdis.htm ��http://evnet-nt1.mcmaster.ca/network/workingpapers/jemdis/jemdis.htm�





Disability and Information Systems in Higher Education (UK)


� HYPERLINK http://www.disinhe.ac.uk/ ��http://www.disinhe.ac.uk/�





Electronic Curbcuts: Universal Access for Everyone (Cynthia Waddell - US)


� HYPERLINK http://www.cisp.org/imp/december_99/12_99waddell.htm ��http://www.cisp.org/imp/december_99/12_99waddell.htm�





Adaptive Technology Resource Centre, University of Toronto


� HYPERLINK http://www.utoronto.ca/atrc/ ��http://www.utoronto.ca/atrc/�








Courseware





WebCT, Accessibility, Usability and the Disabled Student


� HYPERLINK http://www.gsu.edu/~wwwdls/webCT/topics_&_tools/how_to/webct_accessibility.html ��http://www.gsu.edu/~wwwdls/webCT/topics_&_tools/how_to/webct_accessibility.html�





SNOW Project: Courseware Accessibility Resources


� HYPERLINK http://snow.utoronto.ca/access/courseware/index.html ��http://snow.utoronto.ca/access/courseware/index.html�








Web Accessibility





World Wide Web Consortium (W3C) - Web Accessibility Initiative (WAI): 





Web Content Accessibility Guidelines 1.0


� HYPERLINK http://www.w3.org/TR/WAI-WEBCONTENT/ ��http://www.w3.org/TR/WAI-WEBCONTENT/�.





Techniques for Web Content Accessibility Guidelines


� HYPERLINK http://www.w3.org/TR/WAI-WEBCONTENT/wai-pageauth-tech.html ��http://www.w3.org/TR/WAI-WEBCONTENT/wai-pageauth-tech.html�





Web-Savvy Accessibility Inclusive Design Site


http://www.websavvy-access.org/index.shtml





Center for Applied Special Technology (CAST)


� HYPERLINK http://www.cast.org ��http://www.cast.org�





Accessible Web Authoring Resources And Education Center (AWARE): 


� HYPERLINK http://aware.hwg.org/ ��http://aware.hwg.org/�





WebAim: The Web Accessibility "How-To" Site


http://www.webaim.org/





Trace Research & Development Center: 


�HYPERLINK "http://www.trace.wisc.edu/"��http://www.trace.wisc.edu/�








Validation





HTML 4 Validator from W3C


� HYPERLINK http://validator.w3.org/ ��http://validator.w3.org/�





BOBBY Online Validation (CAST) 


� HYPERLINK http://www.cast.org/bobby ��http://www.cast.org/bobby�





A-Prompt Toolkit 


http://aprompt.snow.utoronto.ca
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