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&M Goals

To understand the needs of disabled people and the
technologies and strategies they adopt to use a
computer

To present an overview of web content accessibility
guidelines

To reason about the requirements in preparing
didactic material
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w Outline

B |ntroduction

® Definitions and Regulations

B Disability and Technical Aids
B Accessibility Guidelines

B Designing Accessible Content
® Some Final Thoughts...
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Web Accessibllity

The power of the Web is in its universality. Access
by everyone reqgardless of disability is an essential
aspect.

Tim Berners Lee, W3C director, 1997
(inventor of the world-wide-web)
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&M Web Accessibllity

Another important area of professionalism is
accessibility awareness. Everyone should be
accommodated, especially when around 20 per cent of
the population have special requirements. In fact,
Microsoft said recently that nearly 50 per cent of people
need to make some sort of adjustment to their system to
interact with it. Having turned 50, I'm very aware of
receiving email with very small fonts - people don’t want
to use their spectacles to look at a Web page!

Tim Berners Lee, March 2006
addressing the British Computer Society
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&W ...Instead...

Web sites and web resources conceived and
designed for “normally able” users, equipped with
specific communication technologies

[]
Accessibility problems for some categories of users
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&mAcceSSibility Is an Opportunity

Web accessibility

B Information accessible to the greatest possible
number of people,

B independently from psycho-physical disabillities,
and

B independently from the hardware and software
configuration available to the user

In other words... maximizing the number of users
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The Accessibility Chain

Using the program / site Finding the needed information

Aid Interface Language Organization

4 Y i
Using the computer Understanding information
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Definitions and regulations
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&W Definitions

Web accessibility means that people with disabilities
can perceive, understand, navigate, and interact
with the Web, and that they can contribute to the
Web.

Web accessibility encompasses all disabllities that
affect access to the Web, including visual, auditory,
physical, speech, cognitive, and neurological
disabillities.

Web accessibility also benefits others, including
older people with changing abilities due to aging.
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&WAccessibility and Usabillity

Strongly related fields
Accessibility increases Usability

B Making an interface compatible with disabled
users makes it easier to use by any users

Accessibility requires Usability

® Only easily usable websites can be made really
accessible, otherwise you may have an
accessible interface on an impossible-to-browse
website

Both are particular cases of the Design For All
strategy
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&W Design for all (1)

«Design for All» a.k.a. «Inclusive Design» a.k.a.
«Universal Design»

Is an approach to the design of products, services
and environments to be usable by as many people
as possible regardless of age, ability or
circumstance

Based on 7 main principles
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w Design for All Principles

1. Equitable use

2. Flexibility in use

3. Simple and intuitive

4.Perceptible information

5. Tolerance for error

6. Low physical effort

/.Size and space for approach and use
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&m Examples of Design for All (1)

Smooth ground surfaces Light switches with large
of entranceways, without flat panels rather than

stairs small toggle switches
Wide interior doors and  Buttons on control panels
hallways that can be distinguished
Lever handles for by touch

opening doors rather
than twisting knobs
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&m Examples of Design for All (1)

Bright and appropriate Visual output redundant
lighting, particularly task  with information in

lighting auditory output

Auditory output Contrast controls on
redundant with visual output
information on visual Use of meaningful icons

displays as well as text labels
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w Examples of Design for All (lI1)

Clear lines of sight (to Ramp access in
reduce dependence on  swimming pools
sound) Closed captioning on
Volume controls on television networks

auditory output

Speed controls on
auditory output

Choice of language on
speech output
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Design for All standards

ISO/IEC Guide 71:2001

® Guidelines for standards developers to address
the needs of older persons and persons with
disabilities
ISO 20282-1:2006

B Ease of operation of everyday products -- Part 1:
Design requirements for context of use and user
characteristics

ISO/TS 20282-2:2006

B Ease of operation of everyday products -- Part 2:
Test method for walk-up-and-use products
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Motivation

A website or a software application should be
designed in an accessible way for various reasons:

® Ethical

® Economical
B | egal

B Opportunity
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Mainstreaming ()

Accessible Web design contributes to better design
for other users:

® Multi-modality (support for visual, auditory, tactile
access) benefits users of:

= mobile phones with small display screens, Web-TV,
Kiosks

® Multi-modality increases usability of Web sites in
different situations:
= J]ow bandwidth (images are slow to download)
® noisy environments (difficult to hear the audio)
= screen-glare (difficult to see the screen)
= driving (eyes and hands are "busy")
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Mainstreaming (I1)

® Redundant text/audio/video can support:

= different learning styles; low literacy levels; second-
language access

® Style sheets can support:

= more efficient page transmission and site
maintenance

B Captioning of audio files supports:

= better machine indexing of content; faster searching of
content
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Regulations

o T4 Web Accessibility
f‘-‘*_‘L -'|-|—‘L d "_ | = L'Il L4 initiative
www.section508.gov

. MP‘ QUICK TIPS TO MAKE [T =
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the function of each visual

+ Image maps. Use clent-side Map and tesa for hotspots
rl ) “ﬂliu * Multimedia. Provide captioning and transeripts of audio,
M‘. and deszriptions of video.,
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B out of context. For example. avoid “clck here
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H N = Seripts, applets, & plug-ins. Provide alternative content
in case active features are inaccesable or unipported

* Frames. Lise nosrares and meaningiul titles

: HT H L = Tables. Make line-bydine reading sansible, Summarize
IH * Check your work, Vahdate, Use tools, checklist, and
pusdelines at wwwon3 org/ TRAWAI-WEBCOMNTENT.
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&m International Regulations

Onu — 1993: UN Standard Rules on the Equalization
of Opportunities for Person with Disabilities

European Commission — 1999:
® eEurope Initiative
® 2010 initiative
B e-Inclusion, e-Accessibility

http://ec.europa.eu/information_society/policy/acces
sibility/eincl/index_en.htm
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&M Current Status

Europe: all member countries participate in the
eEurope initiative, that set out the end of 2004 as a
limit date for applying to public websites the WAI
guidelines.

USA: Article number 508 (Section 508) or the law
«Workforce Rehabilitation Act (1973)» instituted a
technical body, The Access Board, which is
delegated to concretely identify the accessibility
standards.

® http://www.section508.gov/
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Current Status

Italy: law n.4/2004 “Provisions to support the access
to information technologies for the disabled”,
followed by DPR 1 marzo 2005, n.75 and DM 8
luglio 2005

B In Annex A of DM 8 luglio 2005, set of 22
requirements, with links to WCAG 1.0 and
Sec.508

® http://www.pubbliaccesso.gov.it/
Other countries: see http://www.w3.org/WAI/Policy/
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Overview...
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wAids for Different Disabilities (I)

Aids (“assistive devices” according to ISO 9999
standard) aim at replacing, improving and
increasing the abilities and capacities of a disabled

users, allowing him or her to increase and empower
his or her autonomy.
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Aids for Different Disabilities (Il)

Aids for blind users:

® Brai
® Brai
H Brai

e bar
e keyboard
e printer

B Scanner and OCR (Optical Character
Recognition)

B Speech synthesis Coy ez
B Screen reader a bcdef ghi)]

® Optacon. j,f Sl REsss ﬂf
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Aids for Different Disabilities (lll)

Aids for low-vision
users:

® \/ideo magnifiers

® Magnifiers for e o .
computer screens

Aids for hearing impaired users:
B Automatic speech recognition
Aids for mental disabillities:

m Software for rehabilitation support
and didactic interactions
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Aids for Different Disabillities (1V)

Aids for motor disabilities:
m Keyboard covers
B Special keyboards (expanded or reduced)
B Configurable keyboards

(a) (b) (c)
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*mAids for Different Disabilities (V)

B Scanning systems

B Speech command systems
B Special Access features of the Operating System
B Sensors

B Tactile screen IR
B Special mice (joystick, trackball or sensors
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Examples

To better understand the characteristics of different
aids, and how they may used in different disability
categories, we present 5 “profiles” of users

B Such profiles are taken from real situations
(simplified)
See also:
B "How People With Disabilities Use the Web", J.
Brewer, editor, 4 January 2001. Latest version:

http://www.w3.org/WAI/EO/Drafts/PWD-Use-
Web/
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Profile #1 - Roberto

Pathology: Aids:
B Spastic tetraplegia B Special Access in
Problems: Windows
® Oral communication ® Compact keyboard:
impossible Cherry model 4100

B |mpossible to use a
standard mouse

B Difficulty in using a
standard keyboard
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Profilo #2 - Giuseppe

Pathology: Aids:
B Spastic tetraplegia B Special Mouse Roller
Problems: Il Joystick
® Oral communication ® Software
impossible keyboard

emulator

® Impossible to use a SofType 4.5

standard mouse
B Nearly impossible to

__’, SofType - Default Keyboard - Demonstration

use a Standard e Bun EKeyvhoard Mouse Miew
ced ot | m|a(m|g|ofe )%~
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i :—'s ESC| | ﬂﬂﬂﬂﬂ ﬂ H ﬂg ﬂﬂ BkSp| Pse| Del
= Tab|q|w|e|r|t|y pe+ NL SL| Hme
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ies any | st <l 2] xe][|nfm| ] Jo| S ] prser ) Pot
S0 e | ct| At|  space | AtGr | ctl [€]>|¥| PgD|
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Profile #3 - Paolo

Pathology: Aids:
B Tetraplegia B Speech recognition
Problems: software Dragon

® Impossible to use a NaturallySpeaking 5

standard mouse or
keyboard

® No control over upper

and lower limbs
\h e

|_r

NaturallySpeaking

1 MaturallySpeaking .'Eul | @ v €% Utenti
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Profile #4 - Mario

Pathology: Aids:
B Tetraplegia B Special Mouse Roller
Problems: Plus Trackball
® [mpossible to use a ® Software mouse
standard keyboard assistant
= Difficulty in using a = Software keyboard
standard mouse emulator SofType 4.5

ElEl & G~
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[

Profile 1

t5 - Maurizio

.‘
Pathology: Aids:
B Blindness B Screen reader Jaws
Problems: 4.50.1
B Total blindness
Rwws EEE

29/10/08

Opzioni  Utlity  Lingua  ?

ersione di JaW'S 45015

Fremete F1 per avere aiuto,  Dermo

eBWA-accessibility 37



w General Comment

In the field of disability, it's impossible to define “a
priori” any categories

Each user is a unique case

Computer aids must be able to exploit the best of
the residual abilities of each user

Interoperability
Personalization

29/10/08 eBWA-accessibility
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ot just disabled users...
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w Fighting negative myths

Accessib
Accessib
Accessib
Accessib
Accessib
Accessib

e = text-only
e = ugly
e = alternate version

e = for blind users
e = compatibility problems
e = for a minority of users

Accessible = | don’t care

29/10/08
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&m Why is it difficult

® High technical skills

B Competence over web standards and languages
(XHTML, CSS, DOM, JavaScript, ...)

B | imitations and quirks in the browser
Implementations

B Matching technical rigor with aesthetic
communication needs
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w Challenges

Spreading awareness
Training designers and programmers
Developing tools

B Editors, Validators, Generators

Making accessibility accessible

29/10/08 eBWA-accessibility
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Web Accessibllity Initiative (WAI)

One of the work groups of W3C, founded in 1997.
Obijectives:

B ensuring that Web technologies support
accessibility

B developing guidelines for accessibility

B improving tools to evaluate and repair Web
accessibility

B developing materials for education and outreach
B coordinating with research and development
http://www.w3.org/\WAI/
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&MWAI Guidelines (1)

Web Content Accessibility Guidelines (WCAG
1.0): for web authors, they explain how to create
accessible web contents. All regulations refer to this
document. W3C Recommendation since 1999-05-
05.

Authoring Tool Accessibility Guidelines (ATAG
1.0): for developers of programs and web site
generators. W3C Recommendation since 2000-02-

03.
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&MWAI Guidelines (1)

User Agent Accessibility Guidelines (UAAG 1.0):
for developers of Internet browsers (user agents),
they explain how to create and more accessible

browsers and plug-ins. W3C Recommendation
since 2002-12-17.

Further, more speficic, guidelines (Techiques)
applicable to specific languages or to some
categories of browsers.
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WCAG 1.0: Structure

14 guidelines
Checkpoints associated to each guideline
Arranged in priorities

Wi~ wli-ﬁé

®1: MUST (level A) WEAG 1.0
o -AA |

m 2: SHOULD (level AA) W wtag 10,
m 3: MAY (level AAA) WSS Wens 10

29/10/08 eBWA-accessibility
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WWCAG 1.0 (I)

1.Provide equivalent alternatives to auditory and
visual content.

2.Don't rely on color alone.

3.Use markup and style sheets and do so properly.
4.Clarify natural language usage

5.Create tables that transform gracefully.

6.Ensure that pages featuring new technologies
transform gracefully.
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WWCAG 1.0 (I1)

/ .Ensure user control of time-sensitive content
changes.

8.Ensure direct accessibility of embedded user
interfaces.

9.Design for device-independence.
10.Use interim solutions.

11.Use W3C technologies and guidelines.

29/10/08 eBWA-accessibility
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wWCAG 1.0 (I1I)

12.Provide context and orientation information.
13.Provide clear navigation mechanisms.
14 .Ensure that documents are clear and simple.

29/10/08 eBWA-accessibility
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Checkpoints

Each guideline has several checkpoints
® http://www.w3.org/ TR/ WAI-WEBCONTENT/

® http://www.w3.0org/ TR/ WAI-WEBCONTENT/full-
checklist.html
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Quick tips

29/10/08

Vol Accresility

','1'.3!" QUICK TIPS TO MAKE
st ACCESRSIBLE WEB SITES

For Complete Guidelimes & Chechlial: weaw. w.d, orgl Wl

* Images & animatdons. Use the alp attribute to describe
the functon of each visua

. |m..'|g¢ maps, Use clent-side Map and text for hotspots

* Multirmedia. Provde captioning and transerpts of audio,
and descriptions of video.

* Hypertext links. Use texd that makes sense when read
out of contexd. For example, avoid “chck here,” -

" F:,E; qrﬂ:.niutil;m. L g I'|r:.1-:||r'|-:'_=_:. 5t ang corsiient
structure, Llse C55 for lvout and style where possible,

+ Graphs & chares. Surmmanize o use the longdese atinbute.

= Scripts, applets, & plug-ins. Provide altermative content
in case active features are naccessible or unsupported.

* Frames. Lise no#aARES and meaningiul titles
= Tabdes. Make line-by-line reading sersible, Summanze

+ Check your woark. Vabdate, Use tools, checklist, and
pusdelinges at wwoaew 3 ora TRAWAL-WEBRCQOMNTENT.

BT [P, MRLA, Kesn) | LT
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&W Techniques documents

More specific documents with practical information
for implementing WCAG 1.0

® Core Techniques for Web Content Accessibility
Guidelines 1.0

B HTML Techniques for Web Content Accessibility
Guidelines 1.0

B CSS Techniques for Web Content Accessibility
Guidelines 1.0
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WCAG 2.0

Still a Draft document
® http://www.w3.org/WAI/intro/wcag20
Organized in 3 layers:

® 1 - Top layer - Overview of Design Principles,
Guidelines, Success Criteria (WCAG 2.0)

B 2 - Technology-specific Checklists

® 3 - Bottom layer - Technology-specific application
information

= General Techniques, HTML/ XHTML, CSS, Server-
side scripting, Client-side scripting, SVG, SMIL, XML
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wWCAG 2.0: Main Principles

Content must be perceivable.
Interface elements in the content must be operable.
Content and controls must be understandable.

Content must be robust enough to work with
current and future technologies.

POUR
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&M 1. Perceivable (l)

1.1 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
1.2 Provide synchronized alternatives for multimedia
1.3 Create content that can be presented in different

ways (for example spoken aloud, simpler layout,
etc.) without losing information or structure
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1. Perceivable (ll)

1.4 Make it easier for people with disabilities to see
and hear content including separating foreground
from background
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&M 2. Operable

2.1 Make all functionality available from a keyboard

2.2 Provide users with disabilities enough time to
read and use content

2.3 Do not create content that is known to cause
seizures

2.4 Provide ways to help users with disabilities
navigate, find content and determine where they are

29/10/08 eBWA-accessibility 58



w 3. Understandable

3.1 Make text content readable and understandable

3.2 Make Web pages appear and operate in
predictable ways

3.3 Help users avoid and correct mistakes that do
occur
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4. Robust

4.1 Maximize compatibility with current and future
user agents, including assistive technologies

29/10/08 eBWA-accessibility
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w Other 2.0 documents

WCAG 2 FAQ

WCAG 2.0 Quick Reference

WCAG 2.0 - technical report
Understanding 2.0 - technical report
Techniques 2.0 - technical report
Requirements 2.0 - technical report

29/10/08 eBWA-accessibility
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&W Option |: Adapt

Design

(@ D

Guideline

(@

"echnique}s
Analysis a

Violations

- Repair
Accessibile
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&m Option |I: Create anew

Design

(@ D

k - Guideline

"echnique}s
Analysis .
Viol tionsJ
| Repair P
Accessibile P Certlflcatloj
website
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QM Some suggestions...

B | ayout criteria

B Background colors

® Limit information in colors

B Choice and usage of fonts

® Handling non-text elements and multimedia files
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w Some suggestions...

B | ogical organization of the contents

® Correct markup (if in HTML) and explicit
language identification

B Using summaries, maps, directories, ...
® Handling forms for user input
® Clarity of the contents

29/10/08 eBWA-accessibility
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Validating Web Sites

® Manual analysis: helps in ensuring language
clarity and ease of navigation

B Automatic methods: allow a quick analysis of
syntactical elements in the web page(s).

29/10/08 eBWA-accessibility
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w Some automatic validators

Main on-line validators:

® \\V3C Validation Service, W3C CSS Validation
Service, W3C Link Checker

® Dr. Watson, Bobby, Torquemada, Wave, A-
Prompt

Validation software for off-line analysis:
®HTML Tidy
® TagCheck
B Bradsoft TopStyle.
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Some links

A-Prompt (Accessibility Prompt) - offline

B http://aprompt.snow.utoronto.ca/index.html
WAVE 3.0 Accessiblility Validator

B http://wave.webaim.org/
WebXact (ex: Bobby)

® http://webxact.watchfire.com/
HiSoftware AccessibilityWatch (not free)

® http://www.accessibilitywatch.com/
Torquemada

B hitp://www.webxtutti.it/testa.htm
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Example: WAVE validation

) wave [3.0] analysis of ° Politecnico di Torino: Portale Istituzionale® - Mozilla Firefox
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Example: WebXact validation

Watchfire WebXACT - Mozilla Firefox
File Edit Wew Go
@ - -
CMUM
IJF 205 [ Poli [y Dida [ Sys ) dwd < Libero 190, Google Mews Italia @ thefreecountry,com... 1 Gmail - Inbox (188}

wasable' §lcsse  GiFormse  #9Imagest  @@Informations  [Z|Miscellaneous+ %ut\ine' Eresize- gTuUls' E\l‘iewSDurce ‘mptiuns'

Bookmarks  Tools  Help

@] ‘@a htkp) fwebxact2, watchfire,com/report, aspit=2.

Y D

| J web Content Accessibility Guidelines 2,0

PTG S GRS

| ¥} Watchfire WebXACT

OO G G U

Status Errors Instances  Status  Warnings Instances
Priority 1 ()] 2 23 T 12 219
Priority 2 (] 5] 158 T 20 223
Priority 3 (] 4 39 T 12 12
Prierity 1 Checkpoints
@ Emors
2 tests, 23 instances on page
Guideline
1.1 Provide alternative text for all images.
121 Give each frame a title.
7 Warnings
12 fests, 218 instances on page
Guideline

11
11

2.1

4.1
a1

a2

If the subrmit button is used as an image map, use separate buttons for each active region.

If an image conveys imporant information beyond what is in its alternative text, provide an
extended description

If you use color to convey information, make sure the inforrmation is also represented another
way.

Identify any changes in the document's language.

If this is a data table (not used for layout only), identify headers for the table rows and
columns

If a table has two or more rows or columns that serve as headers, use structural markup to
identify their hierarchy and relationship

If style sheets are ignored or unsupported, ensure that pages are still readable and usable.

Provide alternative content for each SCRIPT that conveys inforrmation or functionality.

Make sure pages are still usable if programmatic objects do not function.

hake sure that the page does not cause the screen to flicker rapidly.

Instances
21

Instances
1
7

96

1"

23

BB @

Collapse Section ~ | Top of Page Top of Page

Expand Code Fragments™
Line Numbers —
35,40, 45, 80, 64, 117,123,130, 132, 155, 164, 176, 177, 178, 184, 189, 190,
191, 193, 194, 199
154, 156

Expand Code Fragments™
Line Numbers
188

11,15, 16,21, 26, 35, 40, 45, 50, 57, 64, 67, 68, 70, 72, 73, 74, 75, 76, 77, 78, 79
B0, 81,82, 63, B4, 85, 86, 67, 90, 92, 94, 96, 98, 101, 102, 105, 107, 109, 112
113, 115, 116, 117, 118, 123, 130, 132, 135, 136, 137, 138, 139, 140, 141, 142
143,155, 164, 167, 176, 177, 178, 182, 184, 189, 190, 151, 192,193, 194, 195
196, 199, 206, 207

11,18, 16, 21, 26, 34, 35, 39, 40, 44, 45, 49, 50, &7, 58, 64, 67, 68, 63, 69, 70, 70
71,72,73,74, 75,76, 77,78, 79, 80, 81, 82, €3, 84, 65, 96, 87, 68, 90, 92, 94, 56
98,101, 102, 103, 105, 107, 109, 112, 113, 115, 116, 117, 118, 123, 130, 132
135,136, 137, 138, 139, 140, 141, 142, 143, 155, 164, 167, 178, 176, 177, 178
178, 182, 184, 185, 186, 187, 188, 189, 190, 191, 192, 152, 193, 193, 194, 195
198, 199, 208, 207

43,566,459, 100, 111,119, 144,159, 161, 197, 211

23,36, 41, 46,51, 63, 54, 55, 56, 69, 100, 111, 119, 133, 144, 180, 186, 159, 161,
183,157,203, 211

28,212, 13
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Some final thoughts

eBWA-accessibility
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The Accessibility Chain

Using the program / site Finding the needed information
Aid Interface Language Organization
| |
Using the computer Understanding information
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*M Current status

Aids: excellent tools
B Cost?
® Software support?

Aid

Using the computer
PRV RVIRVIC) eBWA'aCCGSSibiIity
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Current status

Interfaces: “standard” friendly Web
B Compatibility with aids?
B Authors’ awareness”?
B Standard support?

Using the program / site

J
Aid Interface

29/10/08 eBWA-accessibility
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&W Current status

Language
® Start from users’ language
B Clarify the meaning of terms

B Coherent usage of the terms in the chosen
glossary

B Use simple sentences
B Prepare different levels of difficulty

B |ntegrate different communication forms and
styles

Aid Interface Language

Y i

Understanding information
29/1 0/08 Cwyv Vl_\'ClUUUOOIIJIIILy
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Current status

Organization
B | et conceptualizations show through
® |dentify relationships among concepts

B Differentiata between internal ‘service’
organization and content organization

B Align classification criteria with search criteria

Finding the needed information

Aid Interface Language Organization
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