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Introduction

ATutor includes a variety of features designed to ensure that the Web-based e-Learning environment is accessible to all potential users, including those with slow Internet connections, older Web browsers, and people with disabilities using assistive technologies to access the Web. 


Many of the accessibility features in ATutor are based on the Web Content Accessibility Guidelines (WCAG 1.0) developed by the W3C and a consortium of groups around the world. In many cases, international policies on Web accessibility have been based on the W3C guidelines (see: http://www.w3.org/WAI/Policy/).


One of the primary reasons ATutor was created was to fill the need for a fully accessible online learning environment. At the time ATutor was first introduced, there were no other online learning systems that were inclusive to all students, instructors, and system administrators. A blind person, for example, would have great difficulty participating in online classes and would find it even more challenging to create and teach, or administer a course server. ATutor makes participation in online learning inclusive.


In 2005 there remains a need for accessible learning environments, though the majority of Learning Management System (LMS) developers are now aware of the social, practical, economic, and legal issues associated with inclusion through the recent introduction of international policies designed to ensure equal access for persons with disabilities. ATutor has influenced this awareness, as LMS users approach developers and insist that they devote more effort to accessibility, often citing ATutor as a model. Most systems now have a program in place to address accessibility concerns, though it will still be a few years before fully accessible systems are the norm, as developers gradually retrofit their existing software. 

Practical Accessibility (or Usability)

Some accessibility features introduced in ATutor go beyond technical compliance with accessibility guidelines, to address more practical usability issues. It is possible for developers to adhere faithfully to accessibility guidelines, but still create a Web site or Web application that is difficult to use. For instance, if one were to include Alt text with every image, as guidelines sometimes suggest, assistive technologies would be required to announce meaningless images such as spacers or decorations and that would interfere with comprehension of the important content on the screen. The practical solution in this case is to include an empty Alt text attribute for these images so assistive technologies will ignore them. It is the way in which ATutor addresses these types of practical issues that makes the tool both accessible and usable.

ATutor Accessibility Features 

The following is a comprehensive list of the features in ATutor that make it both accessible and usable to assistive technology users, as well as to those with disabilities where assistive technologies may not be used. Depending upon the theme being used (i.e. the template selected), ATutor may include all or some of the features listed below. The default theme downloaded with ATutor includes them all. While reading through the list, it is helpful to visit the demonstration site (http://www.atutor.ca/atutor/demo.php) and experiment with  these features yourself.

· ByPass Links: In the top left corner of ATutor is a hidden bypass link that allows assistive technology users to skip over the navigation elements at the top and left side of the screen and jump directly to an anchor where the actual content begins. This reduced the time it takes users to access ATutor’s learning content.

Press the Tab key once after an ATutor page has finished loading to advance to the first bypass link then press Enter to reposition the content to the top of the screen. The content anchor can also be reached using an accesskey [Alt-c], making it possible to jump to the top of the content area no matter where the cursor might be located on the screen.

Other bypass links include: "jump past table" (enables users to skip over various data tables and quickly access content appearing after the table); "jump past codes"  (enables users to skip over the emoticon codes near the bottom of message postings in the Forums section).

· Accesskeys: Keyboard accessibility has been added to many ATutor features. To activate accesskeys, press Alt plus the assigned number, letter, or character. Accesskeys are assigned dynamically to the tabs in the Main Navigation. The first tab will be assigned Alt-1, the second tab Alt-2, and so on. Note that not all browsers support accesskeys.

General AccessKeys 

[Alt-1 to Alt-0] Main Navigation Tabs 

[Alt-,] Previous topic (i.e. Left angle bracket <) 

[Alt-.] Next topic (i.e. Right angle bracket >) 

[Alt-.] Resume (i.e. Right angle bracket > while outside the course content) 

[Alt-j] Jump Menu 

[Alt-s] Submit (active on many form pages) 

[Alt-c] Jump to content top (top and navigation bypass link) 

Content Editor AccessKeys 

[Alt-n] Content Tab 

[Alt-p] Properties Tab 

[Alt-g] Glossary Tab 

[Alt-r] Preview Tab 

[Alt-a] Accessibility Tab 

[Alt-s] Save 

Chat AccessKeys 

[Alt-c] Jump to Compose Message field 

[Alt-r] Refresh Messages 

[Alt-m] Jump to Message List 

[Alt-q] Quit Chat 

Inbox AccessKeys 

[Alt-r] Reply to Messages 

· Accessibility Verifier: Instructors using the ATutor Content Editor can check the accessibility of their content to ensure that it is accessible to all students, including those using assistive or older technologies. While using the Content Editor, select [Alt-a] or click the Accessibility tab to open the accessibility verifier. 

· Alternative Text: All meaningful images in ATutor include a text alternative that describes the image or its function. Where images are not meaningful the Alt attribute is left empty so assistive technologies will ignore them. 

· Alternative Navigation: Global, hierarchical, and sequential navigation tools are available so users can view or structure content in a manner that suits their preferred style of learning. The ATutor SiteMap provides a full list of all content and tools available so that all features in a course can be accessed from a single location. 

· Resume/Continue: ATutor remembers the last page accessed when users leave the course content (to visit the Forums for example) so they can quickly find their way back to the main course content. Content location is also remembered between sessions. When returning to ATutor, users can simply select the Resume link in My Courses, or in the breadcrumbs at the top of the screen once they are logged into a course. Using the [Alt-.] accesskey will also return a user to the last content page they were viewing after they have entered into a course. 

· Hide Menus: For users of older assistive technologies that do not support columnar text laid out in tables, it is possible to hide ATutor's content navigation menu so that content will be displayed in a linear presentation. Hiding the content menu also conserves space for users viewing ATutor on smaller screens such as a PDA (Personal Digital Assistant). 

· Search and Sort: Most data tables displayed in ATutor are accompanied by a search tool, or filter, so that specific records can be displayed in the table, reducing the amount of data displayed at any given time. Most data tables can also be sorted by selecting the column header label, again allowing users to narrow down the data being display. 

· Table Header Associations: All data tables include the TH element and the scope attribute to ensure that screen reader users are able to navigate through data displays and understand what each data cell represents.

· Form Labels: All form fields throughout ATutor are marked up using the LABEL element to ensure that they are properly described for assistive technology users. Explicit labeling in this manner also makes it possible to select a form field's label to activate the field. This provides a larger target area for individuals who have difficulty positioning a mouse pointer over a small form field such as a radio button or a checkbox. 

· Style Sheets: Wherever possible, the presentation of content in ATutor is controlled by style sheet elements. This allows users to override ATutor's default appearance and apply their own preferred styles for displaying content (i.e. increased font sizes, different font styles, colours, etc.) 

· Form Field Focus: This feature ensures that when the primary content of a Web page is a form, the cursor automatically appears in the first field enabling users to begin entering data into the form as soon as the page has loaded. Users may choose to disable form focus in their preference settings if it interferes with their use of form screens. 

· Relative Sizing: With browsers that support resizing of images, ATutor icons can be magnified for users with low vision, making them more easily visible (e.g. Netscape 7 press Alt +, IE CTRL+ Mouse Roller). Wherever possible, relative measures (e.g. percent, em, etc.,) have also been used for other features within ATutor so that if the interface is magnified or reduced, all elements are resized relative to each other, maintaining the screen's symmetry.

· Functional Feedback:  A feedback message is displayed after every action to inform users of the outcome of that action. This reduces the effort required for assistive technology users to confirm that an action was completed successfully (or unsuccessfully). Where appropriate, a course of action is included with the feedback to guide users to a “next step.”

· Audio Feedback: With the ATalker add-on installed, users can have the feedback messages converted into speech files and have them read out loud in a common multimedia player.

· Audio Interface: For those who may have difficulty reading, when the ATalker add-on is installed, the ATutor interface can be read out loud by tabbing through interface features, or by holding a mouse pointer over speech-enabled features.

Conclusion

Many years of experience working with people who have disabilities, as well as designing and evaluating Websites and web applications, and reviewing/developing accessibility guidelines, have gone into the creation of ATutor. The Adaptive Technology Resource Centre (ATRC) at the University of Toronto plays a key role in the dissemination of information concerning accessibility. ATutor is just one of many projects at the centre. 


In addition to its status as an Open Source, cost-free, learning management system, ATutor itself is a teaching tool. It is available for study by students of disability and access-related disciplines, as well as computer science and engineering students, providing them with a fully functional model of Web accessibility in practice.


During the writing of this paper the development of an authoring tool used to generate accessible Web content was nearing its completion. This Web-based HTML editor will be the first of its kind, conforming with the W3C Authoring Tool Accessibility Guidelines (ATAG) -- a sister specification of WCAG that addresses the authoring of accessible content (a third document is the User Agent Accessibility Guidelines, UAAG). The TinyMCE editor as it is called, is easily integrated into other Web-based applications that generate authored HTML. As such, TinyMCE will become a part of ATutor, ensuring not only that the learning environment itself is accessible, but also ensuring that the content the system generates is fully accessible, as well.


The TinyMCE editor also has a plug-in that allows authors to evaluate their content using the ATRC AChecker Accessibility Verifier (see Accessibility Verifier above). AChecker is the leader in the next generation of accessibility evaluation and repair tools. The primary difference between it and earlier evaluation tools is that AChecker allows authors to make decision about features of their content that a software application would not otherwise be able to make. For example, a machine would not be able to determine whether Alt text included with an image is sufficiently descriptive ensuring that a blind user receives the same information as a sighted user. A human needs to make the decision. Only after all the known issues detected by the checker are corrected, and decisions on potential issues have been addressed, does AChecker confirm that the content is accessible.


AChecker is based on the soon to be introduced WAI HTML Test Suite, which will include all accessibility checks from accessibility guidelines worldwide. AChecker can be configured to use any subset of the tests in the suite to produce adapted accessibility reports for use with any of the international guidelines. As a Web service, AChecker uses the XML-based Evaluation and Report Language (EARL) to transmit reports back to the user. These reports can be interpreted by any technology that supports EARL. 


Another project of note with regard to accessibility of learning content is The Inclusive Learning Exchange (TILE). TILE is a Web-based learning content repository and transformation tool. In addition to archiving learning content, TILE provides a system that allows authors to enhance content with transformations. For example, they might choose to use the TILE tools to add captioning or descriptive audio to a video clip, or perhaps supplement a Flash presentation with an accessible static version. Instructors and students can then access that content and, based on their preference for various content formats, retrieve the transformation best suited to their learning needs. For example, a blind user might retrieve the video clip with descriptive audio included that describes features of the video that are otherwise only available to sighted users. A deaf user might retrieve the video clip with captioning included, thus making the audio track available to them.


Many similar projects are underway at the ATRC, all of which revolve around inclusive access to electronic information. Further details about these and other projects can be found on the ATRC Web site http://atrc.utoronto.ca
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