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In this part of the tutorial, we will focus on the question: “how does one ensure and 
achieve accessibility?” 
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ICWE 2009 - A Web Access ty Pr mer 

Essent Components 

-Further information about this can be found at:

http://www.w3.org/WAI/intro/components.php


-First we need to think about the overall design and usage cycle of Web pages.

-It is essential that several different components of Web development and interaction

work together in order for the Web to be accessible to people with disabilities. 
-These components include: 

-content - the information in a Web page or Web application, including: 
natural information such as text, images, and sounds code or markup that

defines structure, presentation, etc.

-Web browsers, media players, and other "user agents”

-assistive technology, in some cases - screen readers, alternative

keyboards, switches, scanning software, etc.

-users' knowledge, experiences, and in some cases, adaptive strategies

using the Web


-developers - designers, coders, authors, etc., including developers with

disabilities and users who contribute content

-authoring tools - software that creates Web sites


-evaluation tools - Web accessibility evaluation tools, HTML validators, CSS

validators, etc.


•The World Wide Web Consortium (W3C) Web Accessibility Initiative (WAI) develops 
Web accessibility guidelines for the different components: 

•Authoring Tool Accessibility Guidelines (ATAG) addresses authoring tools: 
http://www.w3.org/TR/WAI-AUTOOLS/ 
•Web Content Accessibility Guidelines (WCAG) addresses Web content, and 
is used by developers, authoring tools, and accessibility evaluation tools: 
http://www.w3.org/TR/WCAG20/ 
•User Agent Accessibility Guidelines (UAAG) addresses Web browsers and 
media players, including some aspects of assistive technologies: 
http://www.w3.org/TR/WAI-USERAGENT/ 
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i ipl ( )WCAG 2.0: Pr nc es POUR

•	 Perceivable: Users must be able to perceive 
information being presented. 

•	 Operable: Users must be able to operate the 
interface. 

•	 Understandable: Users must be able to understand 
the information as well as the operation of the user 
interface. 

•	 Robust: Users must be able to access the content as 
technologies advance. 
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•We ask the question: “how can we design accessible content?” 
•WCAG 2.0: http://www.w3.org/TR/WCAG20/ 

•Perceivable - Available through sight, hearing, or touch. 
•Operable - Compatible with keyboard or mouse. 
•Understandable - User-friendly, easy to comprehend. 
•Robust - Works across browsers, assistive technologies, mobile devices, 
old devices/browsers, etc. Follows standards. 

•Web Accessibility Principles: http://www.webaim.org/resources/quickref/ 
•Constructing POUR Websites: http://webaim.org/articles/pour/perceivable.php 
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Perceivable 

1.	 Provide text alternatives for any non-text content so 
that it can be changed into other forms people need, 
such as large print, braille, speech, symbols or 
simpler language. 

2.	 Provide alternatives for time-based media. 
3.	 Create content that can be presented in different 

ways (for example simpler layout) without losing 
information or structure. 

4.	 Make it easier for users to see and hear content 
including separating foreground from background. 
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•	 Webaim has a great resource on this: 
http://www.webaim.org/standards/wcag/checklist 

1.	 Make sure that all images have alternative text. Embedded multimedia has 
alternative representation. Form buttons have descriptive value. 

2.	 Descriptive alternatives are provided for audio and video only content. 
Alternatives could include transcripts, captions, sign language, etc. 

3.	 Make sure that semantic markup is used which include proper heading, list, 
table heading tags. And also ensure that reading and navigation order is 
provided. 

4.	 Make sure that you don’t solely use colour to convey information. Make sure 
that images are not used only to convey information but that information is also 
available in alternative form. Make sure there is enough contrast between 
foreground and background of a Web page. 
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Operable 

1.	 Make all functionality available from a keyboard. 
2.	 Provide users enough time to read and use 

content. 
3.	 Do not design content in a way that is known to 

cause seizures. 
4.	 Provide ways to help users navigate, find content, 

and determine where they are. 
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•	 Operable: http://www.webaim.org/standards/wcag/checklist#operable 
1.	 Make sure that all the functionality is available via keyboard. Enusure that 

page shortcuts do not conflict with the browsers; shortcut keys. 
2.	 Make sure that the content that requires time-based interaction, make sure that 

the user has the option to turn off, or extend the given time limitation. 
Automatically updated content can be stopped, paused or heading by the user. 

3.	 Make sure that no page content flashes more than 3 times per second. 
4.	 If there is a long list of links at the top (menu), make sure that the user can skip 

that content. If frames are used then the user can navigate between these 
frames. Page has a descriptive title. Links are properly labeled to give some 
information about the target page. Sections are properly tagged with headings 
so that for example screen reader users can easily navigate between 
headings. 
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Understandable 

1.	 Make text content readable and understandable. 
2.	 Make Web pages appear and operate in predictable 

ways. 
3.	 Help users avoid and correct mistakes. 
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•	 Understandable: 
http://www.webaim.org/standards/wcag/checklist#understandable 

1.	 Ensure that you specify the language used in the page. Provided extended 
forms of abbreviations. If you use unusual words then make sure that you 
provide glossary for those terms. 

2.	 Make sure that you use consistent navigation. If there are forms, then ensure 
that when users interact with them the environment does not change 
completely. Use pop-boxes carefully. 

3.	 Make sure that form elements have proper labels. Create forms that are error-
tolerant. When the user makes mistakes, make sure that it is easy to recover 
such errors. 
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Robust 

1.	 Maximize compatibility with current and future user 
agents, including assistive technologies. 
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•	 Robust: http://www.webaim.org/standards/wcag/checklist#robust 
1.	 Ensure that you follow standards. Make sure that your page is validated for the 

language used. Significant HTML/XHTML validation/parsing errors are 
avoided. Make sure that you used the markup language to facilitate 
accessibility. 
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WCAG 2.0 at a G ance 
Perceivable 

– Provide text alternatives for non-text content. 
– Provide captions and alternatives for audio and video content. 
– Make content adaptable; and make it available to assistive technologies. 
– Use sufficient contrast to make things easy to see and hear. 

• Operable 
– Make all functionality keyboard accessible. 
– Give users enough time to read and use content. 
– Do not use content that causes seizures. 
– Help users navigate and find content. 

• Understandable 
– Make text readable and understandable. 
– Make content appear and operate in predictable ways. 
– Help users avoid and correct mistakes. 

• Robust 
– Maximize compatibility with current and future technologies. 
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•http://www.w3.org/WAI/WCAG20/glance/ 
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ibili l i lAccess ty Eva uat on Methodo ogy 
Determ• ine the scope of the evaluation 
– Conformance level (A, AA, AAA), select a 

representative sampling of pages 
• No Cookbook but different approaches: 

– Validating HTML/XHTML 
– Conformance Testing 
– Testing with User Agents 
– Involving users 
– Hybrid Approach: Barrier Walkthrough Method 
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•We ask: “How can we validate for accessibility”? 
•Evaluating Web Sites for Accessibility: Overview: 
http://www.w3.org/WAI/eval/Overview.html 
•WCAG 2.0 - http://www.w3.org/TR/WCAG20/#conformance 
•WCAG 1.0 - http://www.w3.org/TR/WCAG10/#Conformance 
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li i /Va dat ng HTML XHTML 

•	 Validate markup including syntax and style sheets, using all 
applicable validators, on the selected sample of pages. Run at 
least one validation tool across entire Web site (or expanded 
page selection): 
– HTML Validation service (http://validator.w3.org/); 
– HTML Tidy (http://www.w3.org/People/Raggett/tidy/); 
– CSS Validation service (http://jigsaw.w3.org/css-validator/); 
– MathML Validator (http://www.w3.org/Math/validator/) 
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For further information see: http://www.w3.org/WAI/eval/conformance.html 
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Conformance Testing 

•	 Use at least two Web accessibility evaluation tools on the 
selected sample of pages and run at least one tool across entire 
Web site (or expanded page selection) 

•	 Web Accessibility evaluation tools: 
– http://www.w3.org/WAI/ER/tools/ 

•	 Lots of tools 
– aDesigner, http://www.alphaworks.ibm.com/tech/adesigner 
–	 Web Accessibility Toolbar,


http://www.visionaustralia.org.au/ais/toolbar/

– WAVE, http://wave.webaim.org/ 
– CynthiaSays, http://www.contentquality.com/ 
–	 ATRC Web Accessibility Checker,


http://checker.atrc.utoronto.ca/index.html

– W3C MobileOK validator, http://validator.w3.org/mobile/ 
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•http://www.w3.org/WAI/ER/tools/ is a comprehensive resource, it includes lots of 
information about these tools: 

•Language, Guidelines, Automatic checking, Formats, Online, License 
information 
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ing with User Agents 

• Use different user agents and operating systems 
– Mac, Windows, Linux, Internet Explorer, Firefox, Safari, etc. 
– Screen readers (e.g, Jaws demo http://www.freedomscientific.com), 

Screen magnifiers 
– WebAnywhere, http://webanywhere.cs.washington.edu/wa.php 

• Simulators: 
– Screen Reader simulator, 

http://www.webaim.org/simulations/screenreader.php 

– aDesigner simulation, http://www.alphaworks.ibm.com/tech/adesign 

– dotMobi emulator, http://mtld.mobi/emulator.php 

– OperaMini simulator, http://www.opera.com/mini/demo/ 

– iPhone simulator, http://www.testiphone.com/ 

Test



Involving Users 

• How to capture data? 
– Logging user data 
– Performance measures 
– Questionnaires 
– Interviews 
– Observations 
– Think Aloud 
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•Involving Users with Web Accessibility Evaluation: 
http://www.w3.org/WAI/eval/users.html 
•Accessibility in the User-Centered Design Process, 
http://www.uiaccess.com/accessucd/overview.html 
•Techniques: 

•Logging data: Automated recording of users’ interactions (Pages visited, 
Links clicked, Searches, Keystrokes) and Can be performed at various levels 
of granularity (Server access log, Google Analytics, Custom software) 
•Performance measure, time to complete a task, successful or not 
•Questionnaires, need to ask right questions to capture proper data 
•Interviews, direct experience, can get good feedback 
•Observations, can be difficult to analyze but can easily receive feedback 
•Think aloud, direct feedback, good interaction with the user 
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i l ( )Barr er Wa kthrough BW Method 

•	 The BW method can be used to evaluate Web pages in a specific context. 
Context comprises user categories (like blind users), Web page usage scenarios 
(like using a given screen reader), and user goals (corresponding to use cases). 

•	 An accessibility barrier is any condition that makes it difficult 
•	 for people to achieve a goal when using the Web page in the specified context. 

A barrier can be described in terms of 
– the user category involved, 
– the type of assistive technology being used, 
– the goal that is being hindered, 
– the features of the pages that raise the barrier, and 
– further effects of the barrier on payoff functions. 

•	 http://users.dimi.uniud.it/~giorgio.brajnik/projects/bw/bw.html 
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Barr er Examp e: 
ch Images Lack ng Equ va ent Text 

Users: B nd persons 
•	 Group: Perception 
•	 Wcag 1.0: 1.1 
•	 Wcag 2.0: 1.1 1.1.1 
•	 Cause:The page contains some image that provides information (e.g. a 

diagram, histogram, picture, drawing, graph) but only in a graphical format; no 
equivalent textual description appears in the page. 

•	 Failure mode: The user, even if s/he perceives that there is an important image, 
has no way to get the information it contains. In addition s/he spends time and 
effort trying to find out where in the page or site that information is buried. 

•	 Effect:The user cannot use the information conveyed by the image. Significant 
reduction of effectiveness; also user productivity can be reduced. 

•	 Fix: Add an equivalent textual description to the image: by using the ALT 
attribute of IMG, and if not sufficient by using the OBJECT tag and specifying 
the text in the content of the tag. Should this still be insufficient, then add a link 
in the vicinity of the image that leads to a specific page where the textual 
description is present. Another strategy is to place the equivalent text close to 
the image so that it can be seen also by those who can see the image. 
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The BW Method Details 

•	 The BW prescribes that severity is graded on the 3-point ordinal 
scale minor, significant, critical, and is a function of impact 
(the degree to which the user goal cannot be achieved within 
the considered context) and persistence (the number of times 
the barrier shows up while a user is trying to achieve that goal). 
–	 A barrier is minor if it is detected by the user, but there are 

simple ways to overcome it or to avoid it; it is easy to 
remember it, to learn how to avoid or get around it; 

– it is significant when it heavily affects the task execution. 
–	 It is critical when users give up, or they cannot reach their 

goals. 
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its of the BW Method 

• By listing possible barriers grouped by user 
categories, evaluators are more constrained in 
determining whether the barrier actually occurs. 

• By forcing evaluators to consider usage scenarios, an 
appropriate context is available to them for rating 
severity of the problems found. 

• Hybrid approach, combines manual and automated 
evaluation. 

Benef



Take Home Message! 

• There is no cookbook! 
• Combine different approaches and techniques. 
• Ensure code quality. 
• Use your engineering skills. 
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Practical Session 



Accessibility Assessment with the BW Method 

1.	 Download the BW sheet:

http://hcw.cs.manchester.ac.uk/community/BW.xls


2.	 Evaluate either your page or the home page of IMDB: 
http://www.imdb.com/ 

3.	 You can use any evalution tool:

http://www.w3.org/WAI/ER/tools/complete


4.	 Evaluate each barrier with respect to users that are blind, that 
have low vision, that are motor impaired, and those who use a 
mobile device. For each barrier and user group, please check 
whether that barrier exists. If it does not exist then give 0 or 
leave blank, but if it exists please specify the severity based on 
three point scale (1=minor, 2=significant, 3=critical) and also 
explain the rationale for your rating. 

http://hcw.cs.manchester.ac.uk/community/icwe2009.php 
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