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Motivation

Introduction ConclusionsMotivation

• Accessibility is about accommodating people with disabilities

• ACCESSBILITY practices and guidelines can be applied to adapt 
web systems and applications for people with special needs

• Accessibility assessment tools are needed and User centred 
design methodologies to be adopted by users 

• Harmonisation Methodology of Accessibility Components and 
well known accessibility standards
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Accessibility is..

Introduction Conclusions

• an expression used to describe the degree to which a product, 
device, service, or environment is accessible by as many 
people as possible, without modification

• the ability to access and benefit of something

• also about accommodating things that people can't easily 
change…

• and thus it is often used to focus on people with disabilities 
and their right of access to entities

Seminar CERTH/ITI – 02/06/2010

Motivation
User Centred 

Design
Harmonization of 

Standards



Accessibility is not..

Introduction Conclusions

• Just about the Web but,…mobile,..non ICT….ATMS…
• Our main focus will be Web accessibility
• As such from now on, when talking about 

accessibility, we will most probably be referring to 
Web accessibility

Nevertheless, lets take a look at
• ICT accessibility; and
• Web accessibility basic concepts…
• Standards and regulation, design tips
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ICT accessibility

Introduction Conclusions

• Refers to the accessibility of information and communication 
technology, in general, to all regardless of disability or 
impairment

• Can also be conceptualized as the ability to access the 
functionality, and possible benefit, of some system…

• Impairments affect the user's ability to perceive, understand 
or physically manipulate things

• They can occur for many different reasons, including medical 
conditions, injury, the environment or simply old age
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Impairments
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Impairments normally constraining ICT access include:
 Visual impairments - Such as low-vision, complete or 

partial blindness, and color blindness.
 Hearing impairments
 Cognitive impairments and learning disabilities
 Motor or dexterity impairments

Seminar CERTH/ITI – 02/06/2010

Motivation
Harmonization of 

Standards



Web Accessibility 
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 Web accessibility basically means that people with disabilities 
can use the Web

 As with computer accessibility, Web accessibility encompasses 
all disabilities that affect access to the Web, including visual, 
auditory, cognitive, physical, and neurological disabilities
 Some people with tremors and older people with 

diminishing fine motor control can use a keyboard, but not 
a mouse

 Some people have blurry vision and cannot read text 
unless it is very large

 Some people cannot see at all and use a screen reader that 
reads aloud the information in the web page.
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Accessibility Myths 
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 Accessible Web applications look boring
 “Text-only” pages are a good way to provide 

accessibility
 Accessibility adds additional costs to a web 

application implementation
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Web applications are accessible when 
individuals with disabilities can access and 

use them as effectively as people who 
don’t have disabilities (Slatin and Rush)



User Centred Design Process
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Personas..

Introduction Conclusions
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 a description of a representative user
(a pretend person who represents a type or a group 
of users)

Ask yourself :

Who are the users?

What are the activities they 

wish to perform?

Why they might visit your web 

applications? i.e. motivation

How does our website/services 

fit into their context of life?



Example Personas..
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Background

• age: 65,  occupation: retired

• aging related disabilities: low-vision, hand tremor, short-
term memory loss, Technical level: not tech savvy, only 
uses the web to manage some of his household services 
and finances

Attributes

• uses screen magnifier,  uses computers only at home

• preferred large links and icons, finds scrolling stickers and 
flashing animations very distracting, easy to get lost in the 
site

Goals

• able to use basic services on the web easily

• able to customize a website font and color

“I often get 
stuck on a 
website.”



Design for people with disabilities 
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Design for people with disabilities 
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Low-Vision: Challenges
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 cannot see without magnifier
 text in graphics is hard to read
 cannot see pages with low contrast



Low-Vision: Design Tips
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Perceivable:

 To make text more legible when enlarged, use true 
text as much as possible, rather than text in graphics.

 To the extent possible, use percentages, rather than 
absolute units (e.g. pixels), in your document layout.

 To the extent possible, maximize the contrast of your 
web pages, including graphics, fonts, and 
backgrounds



Hearing: Challenges
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 auditory prompts without visual signposts
 lacking caption/transcript for video and audio 

content



Hearing : Design Tips
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Perceivable:

 Make sure they can perceive (hear) auditory content
 Alternative text for animation
 Synchronized captioning
 Transcript
 Text description (e.g. for audio instructions)
 Allow for user control of start/stop, animations, and 

other equivalent options.



Mobility: Challenges
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 may not be able to control mouse or keyboard 
well

 may become fatigue very easily when using 
assistive devices (ATs)

Most readers have 2 key questions:
Am I on the right page? 

If not, where do I go next?
Headings

links



Mobility: Design Tips

Introduction Conclusions
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Operable:
 build a good navigation structure (Reduce the 

number of entry points, consistent navigation 
structure, provide sitemap)

 give feedback to user actions (e.g. mouse movement 
feedback, keyboard focus feedback)

 help users navigate efficiently through keyboard (A 
clickable area needs to appear obviously clickable)

QUIT QUIT



Web Accessibility Guidelines and 
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They were developed by consortia and committees-
• Section 508 (USA)
• W3C -EUROPEAN

• WCAG 1.0  --- 1999
• WCAG 2.0 --- 2008

• Others (national, business …..IBM, ……..)

These standards bodies include the perspective of 
people with disabilities right at the beginning of the 

formulation of the standards
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WCAG 1.0
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The first version of the Web Content Accessibility
(should be adopted by Greek public administrations 
web sites)  - Guidelines 1.0 is now over 10 years old
Its latest version is dated May 5th, 2009 (wcag 2.0) 
It provides:
14 guidelines and numerous checkpoints that could be used to 

determine the accessibility of a web page
3 priorities or levels of conformance
Priority 1 or Level A is a basic requirement for some groups to be 

able to use web documents
Priority 2 or Level AA indicated better accessibility and removal 

of significant barriers to accessing the content
Priority 3 or Level AAA checkpoints provided improvements to 

web content accessibility
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WCAG 1.0
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• Unfortunately, WCAG 1.0 is HTML specific and 
does not provide sound guidance for 
contemporary web development practice

• It is, nevertheless, the current de facto 
standard and has definitely contributed to 
improve overall Web accessibility
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WCAG 2.0
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• The first version of the Web Accessibility 
Guidelines 2.0 was just published on 
December 11th 2008

• The new WCAG 2.0 has 12 guidelines 
organized under 4 principles: perceivable, 
operable, understandable, and robust

• For each guideline, there are testable success 
criteria rates, as was the case with WCAG 1.0
(A, AA, AAA)
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From WCAG 1.0 to 2.0
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• It builds upon the foundation of WCAG 1.0 but also introduces 
some significant changes

• On one hand, some of the changes are subtle
• For example, forms still require labels, data tables still 

require headers, and images still require alternative text
• Web developers who currently design accessible web sites 

will not have to change their habits much
• On the other hand it represents a substantial shift in 

philosophy
• The significant changes involve making the guidelines 

principle-centered rather than technique-centered
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WCAG design tips
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Alternative Text 

<imgsrc=”picture.jpg” alt=”…………” />

should...

Be accurate and equivalent.

NOT be redundant.

NOT use the phrases "image of ..." or "graphic of ..." to describe 

the image

Provide a link to the longer description page- Use the longdesc 

attribute .................
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WCAG design tips
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Screen readers LINEARIZE table data

How a Screen Reader processes a table:

Top to bottom, left to right

Row 1, Column 1

Row 1, Column 2

Row 1, Column 3

Row 2, Column 1

Etc….
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Table-Not an Accessible Design
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<?xml version = "1.0"?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN"

"http://www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">
<!-- Fig. 34.3: withoutheaders.html -->
<!-- Table without headers -->
<html>

<head>
<title>XHTML Table Without Headers</title>

<style type = "text/css">
body { background-color: #ccffaa; 

text-align: center }
</style>

</head>
<body>

<p>Price of Fruit</p>
<table border = "1" width = "50%">

<tr>
<td>Fruit</td>
<td>Price</td>

</tr>

<tr>

<td>Apple</td>
<td>$0.25</td>

</tr>

<tr>
<td>Orange</td>

<td>$0.50</td>

</tr> </table></body></html>

Reads table as :
“Price of Fruit Fruit
Price Apple $0.25 
Orange $0.50”
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<?xml version = "1.0"?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN"

"http://www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">
<!-- Fig. 34.3: witheaders.html -->
<html>

<head>
<title>XHTML Table Without Headers</title>
<style type = "text/css">

body { background-color: #ccffaa; 
text-align: center }

</style>
</head>

<body>
<table border = "1" width = "50%“summary = "This table uses the elements and id and 

headers attributes to make the table readable by screen readers">

<caption><strong>Price of Fruit</strong></caption>
<tr>

<th id = "fruit">Fruit</th>
<th id = "price">Price</th>

</tr>
<tr>

<td headers = "fruit">Apple</td>
<td headers = "price">$0.25</td>

</tr>
<tr>

<td headers = "fruit">Orange</td>

<td headers = "price">$0.50</td>
</tr>

</tr> </table></body></html>

Reads table as: 
“Fruit: Apple, 
Price: $0.25 Fruit: 
Orange, Price: 
$0.50”
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Objectives:

 Implementation of a harmonized accessibility 
methodological approach (HAM) applied to 
software development and design of 
accessible new applications and services. 

 Assist developers through all steps of the 
development lifecycle. 
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HAM Components
 Disability and user groups 
 ICF Classification 

(Interaction limitations)
 Assistive technologies
 Accessibility standards & 

guidelines
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Disabilities
 HAM is based on the disabilities that W3C has 

proposed, but we also have enhanced the 
aforementioned list

 The disabilities are categorized according to the Main 
type (impairment) that they belong to
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 ICF Classification mapping
ICF provides a concrete classification of impairments of 
the body structures, which ensures no overlapping.

We mapped ICF Classification with the list of 
disabilities and 
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 Correlation of the interaction limitations and 
disability types 

 We mapped the disability types with the interaction 
limitations (based also in WCAG)



Harmonization of Standards through 
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 A multilayer ontology was formalized and developed in order to
provide a set of standards, definitions for tool capabilities,
accessibility guidelines assigned to specific preferences and
disabilities of disabled users, accessibility standards or laws

Generic Ontology

imports

Accessible Ontology Architecture

Domain Specific Ontologies

General Characteristics 

and Disabilities
Accessibility Standards 

And Guidelines
Devices

Rules Ontology

imports

imports
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Applications

Html

…..

CSS 

Web Service
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Approach
◦ WCAG1: 218 Approaches
◦ WCAG2: 267 Approaches

Checkpoint
◦ WCAG1: 65 Checkpoints
◦ WCAG2: 61 Success Criteria
◦ MWBP: 60 Checkpoints
◦ Section508: 16 Checkpoints
◦ PAS78: 28 Checkpoints
◦ PWAG: 19 Checkpoints
◦ Netherlands: 125 Checkpoints
◦ FITA: 22 Checkpoints
◦ Microsoft: 37 Checkpoints
◦ IBM: 16 Checkpoints
◦ BITV: 66 Checkpoints
◦ Description Language: 25 

Checkpoints
◦ SUN: 19 Checkpoints
◦ Illinois: 49 Checkpoints
◦ WebService: 79 Checkpoints
◦ VERVA: 58 Checkpoints
◦ StancaAct: 22 Checkpoints

Guideline
◦ WCAG1: 14 Guidelines
◦ WCAG2: 12 Guidelines

◦ MWBP: 5 Guidelines

◦ Section508: 16 Guidelines

◦ PAS78: 8 Guidelines

◦ FITA: 7 Guidelines

◦ Microsoft: 12 Guidelines

◦ BITV: 14 Guidelines

◦ Description Language: 25 

Guidelines

◦ SUN: 8 Guidelines

◦ Illinois: 18 Guidelines

◦ WebService: 19 Guidelines

◦ VERVA: 8 Guidelines
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Technique
◦ WCAG1: 102 Techniques
◦ WCAG2: 338 Techniques
◦ MWBP: 60 Techniques
◦ Description Language: 25 

Techniques
◦ WebService: 67 Techniques

Impairment
◦ 5 impairments

Output Result
◦ 873 output results

Users
◦ 36 users

Functional Limitation
◦ 125 functional limitations

Disability+personas
◦ 38 disabilities, 30 personas

Device
◦ Braille: 3 devices
◦ Assistive Listening Devices: 

3 devices

◦ Scanning Software: 3 
devices

◦ Screen Magnifiers: 6 
devices

◦ Speech Devices: 4 devices

◦ Screen Readers:5 devices

◦ Keyboards: 6 devices

◦ Text Browsers: 5 devices

Application
◦ CORE: 6 applications
◦ CSS: 17 applications

◦ HTML: 13 applications
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http://160.40.50.89/Accessible_Ontology/Version4.0/ - (OWLdoc)
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 Using SWRL Editor (an 

extension to Protégé-OWL that 

permits the interactive editing of 

SWRL rules) 62 rules were 

created.
 Example: 

Rule_GuidelineToImpairment
◦ Guideline_has_Checkpoint(?y, 

?z)  ^ 
Checkpoint_has_Technique(?z, 
?a)  ^ Technique_has_User(?a, 
?b)  ^ 
User_has_FunctionalLimitation(
?b, ?c)  ^ 
FunctionalLimitation_has_Impa
irment(?c, ?d)   → 
Guideline_linksTo_Impairment(
?y, ?d)
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Disability 
type

Usage Scenario

Selector

Assess. 
Profile

Guidelines

User Interface Evaluator 
assessment

HTML
Parser

Web 
Resource

Included 
Resource

Linked 
Resource

Guideline
Tests

Results
Handler 

(e.g. 
EARL,..)

HTTP
Handler

Pre-
Processor

Assessor
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Detected Errors and Warnings for the Web page of ITI

 Errors

◦ Form controls without label = 1 -> H44:Using label 
elements to associate text labels with form controls

◦ Image used for input element is missing Alt text =1 -> 
G94:Providing short text alternative for non-text content 
that serves the same purpose and presents the same 
information as the non-text content

◦ Anchor contains no text = 1 -> H30:Providing link text that 
describes the purpose of a link for anchor elements

◦ Images with empty “alt” attribute = 2 -> H37:Using alt 
attributes on img elements



The Web page experiment
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 Warnings

◦ Images with empty “alt” attribute = 2 -> H67:Using 
null alt text and no title attribute on img elements for 
images that AT should ignore
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Motivation

• This component is part of a more detailed framework for 
assessment evaluations of ICT applications (web services, 
mobileWeb)

• This is the first Web assessment tool that incorporates user 
profiles, personas.... user's abilities 
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