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Summary

 Inclusive design and accessibility principles
« Web accessibility
« Screen readers

e Standards
— WCAG
— WAI-ARIA

Legge Stanca
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INCLUSIVE DESIGN AND
ACCESSIBILITY PRINCIPLES
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Inclusive design

 When it comes to people, there’'s no such thing as
“normal.” The interactions we design with technology
depend heavily on what we can see, hear, say, and
touch. Assuming all those senses and abilities are fully
enabled all the time creates the potential to ignore
much of the range of humanity.
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The goal of accessibility

e Users with disabilities have access to and use of
information and data that is comparable to that
of users without disabilities

« Disabled users should be able to use a system
— In the usual way like other users
— Without particular difficulties
— Without help of others
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Disability types

Visual Blindness

— Blindness, low vision, color-blindness
Hearing

— Deafness and hard-of-hearing
Motor

— Inability to use a mouse, slow response time, limited
fine motor control

Cognitive

— Learning disabilities, distractibility, inability to
remember or focus on large amounts of information
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The target

« People with a physical or cognitive disability
— Blind or visually impaired
— Deaf or hearing impaired
— Mobility or dexterity impaired
— Reduced cognitive abilities

« Most disabled people became disabled as adults

« Elderly people often develop disabilities, e.qg.
— Reduced vision, reduced hearing
— Reduced mobility or dexterity
— Reduced tactile and fine motor abilities
— Reduced short-term memory
— Dyspraxia (difficulties to plan a task)
— Dyslexia

5/10/2018 Web accessibility



Data from ISTAT (2010) B Istat it

Figura 1.4 - Proiezione del tasso di disabilita secondo le varie ipotesi -
Anno 2005-2035 (Numeri indice anno base=2005)
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Data from ISTAT (2010) B Istat it

Figura 2.2 - Speranza di vita (stime 2005) e speranza di vita libera da
disabilita a 65 anni per regione e sesso - Anni 2004-2005
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Data from ISTAT (2010) B Istat it

Figura 2.2 - Speranza di vita (stime 2005) e speranza di vita libera da
disabilita a 65 anni per regione e sesso - Anni 2004-2005
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W h Oe lS e cCou ld - Permanent ~Temporary ~Situational
benefit?

* People with temporary
disabilities (e.g., after an accident
or stroke)

« Usersin a context causing a
temporary reduction of abilities
(handicapping situation), such as

— Noisy environment (similar to
reduced hearing)

— Hands engaged in other tasks
(similar to reduced mobility)

— Eyes engaged in other task (similar
to reduce ViSiOﬂ) Deaf Ear infection Bartender

— Attention on more important task P
(reduced cognitive capacity)

— Limited hardware features of

mobile devices, etc. (similar to
various physical handicaps) Nonwverbal  Laryngits  Heavy accent
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The beauty of constraints

« Designing for people with

permanent disabilities can seem like H

a significant constraint, but the

resulting designs can actually Hard of heaeing
benefit a much larger number of ‘
people

« Three principles of inclusive design njz# | @
— Recognize exclusion i
— Learn from diversity

— Solve for one, extend to many ‘

o

Teaching a child to read

Reading rt captions
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WEB ACCESSIBILITY
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Why Web accessibility?

* Internet usage of disabled is higher than
average!

— “The internet is one of the best things that has ever
happened to people with disabilities” (WebAIM.org)

— "The Web is not a barrier to people with disabilities,
it is the solution” (WebAIM.org)

« People who already use the Internet will
continue to use it when becoming older, as long
as it is accessible for them

— eAccessibility is important for a large, increasing
number of people
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Why Web accessibility?

« Despite the web great potential for people with
disabilities, this potential is still largely
unrealized
— Some sites can only be navigated using a mouse

— Only a very small percentage of video or multimedia
content has been captioned for the deaf

— Very few sites are optimized for a screen reader
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Web accessibility

« Websites, tools, and technologies are designed and
developed so that people with disabilities can use them:
perceive, understand, navigate, interact with the Web,
contribute to the Web

« Web accessibility encompasses all disabilities that affect
access to the Web: auditory, cognitive, neurological, physical,
speech, visual

« Web accessibility also benefits people without disabilities

— People using mobile phones, smart watches, smart TVs, and other
devices with small screens, different input modes, etc.

— Older people with changing abilities due to ageing

— People with “temporary disabilities” such as a broken arm or lost
glasses

— People with “situational limitations” such as in bright sunlight or in
an environment where they cannot listen to audio

— People using a slow Internet connection, or who have limited or
expensive bandwidth
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Auditory disabilities

* To use the Web effectively people rely on

— Transcripts and captions of audio content, including
audio-only content and audio tracks in multimedia

— Media players that display captions and provide options
to adjust the text size and colors of captions

— Options to stop, pause, and adjust the volume of
audio content (independently of the system volume)

— High-quality foreground
aUdIO that IS Lorem ipsum dolor sit amet, consectetuer adipiscing elit.

Clea rly Maecenas porttitor congue massa. Fusce posuere, magna sed pulvinar
ultricies, purus lectus malesuada liberoc, sit amet commodo magna eros

dlStlﬂgUlShable quis urna. [#88:88:11-2#|
From any unc viverra imperdiet enim. Fusce est. Vivamus a tellus.

background [0 1657 |
Ellentesque habitant morbi tristique senectus et netus et

nOISe malesuada fames ac turpis egestas. Proin pharetra nonummy pede.
Mauris et orci.|#B@@:@@:23-2%|
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Auditory disabilities

« Examples of barriers

— Audio content, such as videos with voices and sounds,
without captions or transcripts

— Media players that do not display captions and that do
not provide volume controls

— Media players that do not provide options to adjust the
text size and colors for captions

— Web-based services, including web applications, that rely
on interaction using voice only

— Lack of sign language to supplement important
information and text that is difficult to read
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Cognitive, learning, and

neurological disabilities

« Depending on the individual needs, people often
rely on

— Clearly structured content that Facilitates overview and
orientation

— Consistent labeling of forms, buttons, and other content
parts

— Predictable link targets, functionality, and overall
interaction

— Different ways of navigating websites, such as hierarchical
menu and search

— Options to suppress blinking, flickering, flashing, and
otherwise distracting content

— Simpler text that is supplemented by images, graphs, and
other illustrations
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Cognitive, learning, and

neurological disabilities

« Examples of barriers for people with cognitive,
learning, and neurological disabilities

— Complex navigation mechanisms and page layouts that
are difficult to understand and use

— Complex sentences that are difficult to read and unusual
words that are difficult to understand

— Long passages of text without images, graphs, or other
illustrations to highlight the context

— Moving, blinking, or flickering content, and background
audio that cannot be turned off

— Web browsers and media players that do not provide
mechanisms to suppress animations and audio

— Visual page designs that cannot be adapted using web
browser controls or custom style sheets

5/10/2018 Web accessibility 20



Physical (or motor) ,,_\
disabilities o
* To use the Web, people often use specialized
hardware and software
— Ergonomic or specially designed keyboard or mouse
— Head pointer, mouth stick, and other aids to help with
typing
— On-screen keyboard with trackball, joysticks, or other
pointing devices
— Switches operated by foot, shoulder, sip-and-puff, or

other movements

— Voice recognition, eye tracking, and other approaches for
hands-free interaction

i z |
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Physical (or motor) ,,_\
disabilities 9,
« Examples of barriers for people with physical
disabilities
— Websites, web browsers, and authoring tools that do

not provide full keyboard support

— Insufficient time limits to respond or to complete
tasks, such as to Fill out online forms

— Controls, including links with images of text, that do
not have equivalent text alternatives

— Missing visual and non-visual orientation cues, page
structure, and other navigational aids

— Inconsistent, unpredictable, and overly complicated
navigation mechanisms and page functions
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Speech disabilities }@,C

* People need alternative modes of interaction such as a
text-based chat to interact with hotline representatives
and keyboard commands to operate web applications

« Examples of barriers for people with speech disabilities

— Web-based services, including web applications, that rely on
interaction using voice only

— Websites that offer phone numbers as the only way to
communicate with the organizations
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Visual disabilities

« People typically rely on changing the presentation
of web content into forms that are more usable for
their needs

— Enlarging or reducing text size and images

— Customizing settings for fonts, colors, and spacing

— Listening to text-to-speech synthesis of the content
— Listening to audio descriptions of video in multimedia
— Reading text using refreshable Braille

V"‘\
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Visual disabilities

« For these web browsing methods to work,

developers need to ensure that the presentation of
web content is indeﬁendent of its underlying

structure and that the structure is correctly coded
so that it can be processed and presented in
different ways by web browsers and assistive
technologies

— For instance, some people do not see the content and rely
on lists, headings, tables, and other page structures to be
Broperly coded so that they can be identified by web

rowsers and assistive technologies

 More on this later on....
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Visual disabilities i}\

« Examples of barriers for people with visual disabilities

5/10/2018

Images, controls, and other structural elements that do not have
equivalent text alternatives

Text, images, and page layouts that cannot be resized, or that lose
information when resize

Missing visual and non-visual orientation cues, page structure, and
other navigational aids

Video content that does not have text or audio alternatives, or an
audio-description track

Inconsistent, unpredictable, and overly complicated navigation
mechanisms and page functions

Text and images with insufficient contrast between foreground
and background color combinations

Websites, web browsers, and authoring tools that do not support
the use of custom color combinations

Websites, web browsers, and authoring tools that do not provide
full keyboard support

Web accessibility 26
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Screen readers

« Software programs that convert text into
synthesized speech

« Screen readers allow users to navigate through web
content in many ways

— The user can simply let the screen reader read everything
from top to bottom, one line at a time

— The user can use the tab key to navigate from link to link

— The user can also navigate from one heading to the next
(if the web content has headings), from one frame to the
next (if there are frames), or by other methods
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Screen readers limitations

« Screen readers cannot describe images

— The only way that a screen reader can convey the meaning of an
image is by reading text in the document that serves as a
substitute, or alternative, for that image

— If there is no alternative text (“alt” text) the screen reader
cannot accurately convey the meaning of an image
« Screen readers cannot survey the entirety of a web page
as a visual user might do
— Avisual user can look at a web page and quickly realize how the

page is organized, and then focus on the most important
content

— A screen reader is not able to do this: it reads in a linear fashion,
one word at a time. It cannot always intelligently skip over
extraneous content, such as advertisements or navigation bars

5/10/2018 User-centered design 29



Keyboard accessibility

« Screen reader users use the keyboard as their
primary means of navigating the web

— Developers need to pay attention to

— Avoid functionalities that work only if accessed using a
mouse

— Most of the time, keyboard inaccessibility is a result of
JavaScript events that depend on either the click or the
movement of the mouse

— E.qg., any event triggered by the “onmouseover” event will
only work when the user moves the mouse over that
particular object: there is no way to access this type of
content using a keyboard alone without providing some
other method, either in addition to, or instead of the
onmouseover event
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Key concepts -

Users generally do not use a mouse Don't write scripts that require mouse usage. Supply

for blindness keyboard lematives.

Images, photos, graphics are unusable | Provide text descriptions, in alt text and, if necessary,
longer explanations (either on the same page or with a link
to another page).

Users often listen to the web pages Allow for users to skip over navigational menus, long lists
using a screen reader of items, ASCII art, and other things that might be difficult
or tedious to listen to.

Users often jump from link to link Make sure that links make sense out of context ("click here”

using the key is problematic).

Frames cannot be "seen” all at once. Don't use frames unless you have to. If you use them,
https://webaim.org/articles/ They must be visited separately, which | provide frame titles that communicate their purpose (e.g.
visual/blind#screenreaders can lead to disorientation. navigational frame’, "main content”).

It may be difficult for users to tell Provide column and row headers (<th>). Make sure that

where they are when listening to table | tables—especially those with merged cells—make sense

cell contents when read row by row from left to right.

Complex tables and graphs that are Provide summaries and/or text descriptions.

usually interpreted visually are

unusable

Mot all screen readers support image | Supply redundant text links for hot spots in image maps

maps
Colors are unusable Do not rely on color alone to convey meaning

Users expect links to take them Don't write scripts in links that don't have true destinations
somewhere associated with them (e.g. href="javascript:

function(this)")

5/10/2018 User-centered design 31
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How screen readers read content

» Screen readers pause for: periods, semi-colons, commas, question
marks, exclamation points, paragraph endings

« Screen readers try to pronounce acronyms, if there are sufficient
vr?wlels/consonants to be pronounceable; otherwise, they spell out
the letters

— NASA is pronounced as a word
— SQL is pronounced “sequel” even though some humans say “S. Q. L.”
— NSFis pronounced “N.S. F.”
— URL is pronounced “U. R. L."
« Users can pause screen readers and go back to repeat a word or
passage

— They can even have the screen reader read words letter by letter, with the
screen reader shoutmg/emphasmng the uppercase letters

« Screen readers say “star” or “asterisk” for password fields

« Screen readers announce theciaage title (the <title> elementin the
HTML markup) when first loading a web page
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How screen readers read content

Screen readers will read the alternative text of images, if alt text is
present

— JAWS precedes the alternative text with the word “graphic”

— IFthe image is a link, JAWS precedes the alternative text with “graphic link"
« Screenreadersignore images without alternative text and say
nothing, but users can set their preferences to read the file name

— Ifan imagfe without alternative text is a link, screen readers will generally
read the link destination (the href attribute in the HTML markup) or may
read the image file name

« Screen readers announce headings and identify the heading level

— NVDA and JAWS, for example, precede <h1> headings with “heading level

1"
 Some screen readers announce the number of links on a page as
soon as the page finishes loading in the browser

— JAWS says “same page link” if the link destination is on the same page as
the link itself and “visited link” for links that have been previously accessed
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How screen readers read content

« Screen readers in table navigation mode inform the user how
many rows and columns are in a data table

— Users can navigate in any direction from cell to cell in table
navigation mode

— IF the table is marked up correctly, the screen reader will read the
column and/or row heading as the user enters each new cell

« Screen readers inform users when they have entered into a
form
— Users have the option to enter form navigation mode
« Screen readers may or may not read out punctuation,

depending on the user’s verbosity setting: ensure that your
intended meaning will be conveyed in either case

— Let's eat, grandpa!
— I'd like to thank my parents, the pope, and Mother Teresa.
— He finds inspiration in cooking, his children, and his cat.
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Design for screen reader compatibility

» Adhere to accessibility standards and generally
accepted accessibility techniques
— To accommodate differences between screen readers

 Document language

— Web pages specify document language with a lang
attribute on the <html> tag

— Sometimes text is interspersed with foreign phrases: the
lang attribute should be applied to a <span> tag

— The lang attribute can be applied to nearly any HTML
element

— Although it makes no visual changes, it does provide a
convenient hook For CSS: a common convention is to

italicize Foreign phrases —
span|[lang] { font-style: italic; }

5/10/2018 User-centered design 35



Design for screen reader compatibility

« Content Linearization

5/10/2018

Audio interfaces present content linearly to users, one item at a
time, in contrasts with the way in which most people use visual
interfaces

Sighted users can scan an entire screen almost instantaneously,
comprehending the overall layout, the artistic style, and other
macro-level aspects of the content

Screen reader users cannot comprehend these macro-level
aspects as quickly

Users must progress through such systems in a step-wise
manner (somewhat like automated telephone menu systems
which do not reveal all of the options at once)

The insight that audio interfaces are linearized versions of web
contentis an important one that should guide web developers
during the engineering and design process

User-centered design 36



Navigating content

» Despite the linear nature of audio interfaces, screen
readers do provide ways for users to navigate content
quickly

« Links and Form Controls

— Use the Tab key to jump from link to link

— Drawback: the user does not hear any of the non-link content
and may miss important information

— Implication: links should make sense when read out of context
* Headings
— Another way to get an overall impression of a page content s to
jump from heading to heading

— The main drawback to this technique is that it relies on
headings, which too many pages lack

— Implication: authors should organize content with headings; to
the extent Eossible, the headings should represent an accurate
outline of the content
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Navigating content

« Landmarks and page sections

— Users can navigate via HTMLS5 sectioning elements
(<main>, <nav>, <header>) and ARIA landmarks

— Implication: define appropriate ARIA landmarks and use
HTMLS5 elements appropriately

— WAI-ARIA: Accessible Rich Internet Applications Suite

— Defines a way to make Web content and Web applications
more accessible to people with disabilities

— It especially helps with dynamic content and ARIA
advanced user interface controls developed

with Ajax, HTML, JavaScript, and related WZ) ’
technologies ~

— Landmark roles, or “landmarks” can de defined
to identify sections of a page
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Navigating content

« Paragraphs and page elements

— Users can jump from paragraph to paragraph, listening to the
first sentence or two before moving on to the next paragraph

— Users can also jump from element to element, such as <div>
tags, links, form elements, list items, or other units of content

— Implication: when possible, place the distinguishing information
of a paragraph in the first sentence
« “Skip navigation” links
— Skip links at the top of the page allow users to bypass the main
navigation and go directly to the main content

— They speed up the reading process and help users distinguish
between the main navigation and the main content

— Implication: where appropriate, allow users to skip over
repetitive navigation links
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Screen reader user survey

* In October 2017, WebAIM surveyed preferences of screen
reader users

— https://webaim.org/projects/screenreadersurvey?7/

« Disability

P ves

o « Screen reader proficiency

® Advanced
@ Intermediate
) Beginner
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Screen reader user survey

« Screen reader usage

@ Exclusively audio

@ Primarily audio, but also
visual

Primarily visual, but also
audio

@ Exclusively visual

100%

5%

50%

25%

0%

Screen Readers Commonly Used (% of respondents)

JAWS YoiceOwver SAorsATo Go Marrator Other
MYVDA ZoomText Window-Eyes Chromevox

5/10/2018

User-centered design
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Screen reader user survey

« Web accessibility progress

@ More Accessible
@ Mo Change
@ Less Accessible

Which would have a bigger impact on accessibility?

@ Better (more accessible)
web sites

@ Better assistive
technology

5/10/2018

User-centered design
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Screen reader user survey

Pie chart of methods for finding information on a lengthy web page

® Navigate Headings
® Use Find”
© MNavigate Links

@ MNavigate Landmarks/
Regions

@ Readthe page

Heading structure preferences

® Site name in =h1=
® Documenttitle in <h1=
0 Two <h1=5

SKip link usage

@ Whenever theyre
available

@ Often

© Sometimes
@ Seldom

@ Never

When a "skip to main content" or "skip
navigation" link is available on a page, how
often do you use it?
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Screen reader user survey

Most Problematic ltems

CAPTCHA

Unexpected screen changes
Ambiguous links/buttons
Flash content

Lack of keyboard accessibility
Complex/difficult forms
Missing/improper alt text
Missing/improper headings
Too many links

Complex data tables

Inaccessible/missing search
Missing "skip” link

5/10/2018 User-centered design



Commercial screen readers

« Recommended pairings
— Firefox with NVDA
— Chrome or Internet Explorer with JAWS
— Safari with VoiceOver (Apple)
— Edge with Narrator (Windows 10)

« NVDA - Non Visual Desktop Access

— Free, open-source, portable screen reader for
Microsoft Windows

 VoiceOver

— Screen reader built into Apple macQSs, iOS, tvOSs,
watchOS, and iPod operating systems

5/10/2018 User-centered design
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Testing with NVDA screen reader

 |tisimportant to evaluate the accessibility of
web content with a screen reader, but screen
readers can be very complicated programs for
the occasional user, so many people avoid them
— Start: Ctrl + Alt + N
— NVDA key (default): Insert o Caps Lock
— Quit: NVDA + Q

— Dozen of keyboard shortcuts to read content by line,
sentence, word, character, ... and to navigate

— Read https://webaim.org/articles/nvda/
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Testing with VoiceOver screen
reader

 |tisimportant to evaluate the accessibility of
web content with a screen reader, but screen
readers can be very complicated programs for
the occasional user, so many people avoid them
— Start: Command + F5
— VoiceOver Activation keys (VO): control + option

— Dozen of keyboard shortcuts to read content by line,
sentence, word, character, ... and to navigate

— Read https://webaim.org/articles/voiceover/
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WEB ACCESSIBILITY
STANDARDS

5/10/2018 Web accessibility
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Web accessibility standards

« Web accessibility relies on several components that
work together

— Web content: refers to any part of a website, including
text, images, forms, and multimedia, as well as any
markup code, scripts, applications, and such

— User agents: software that people use to access web
content, including desktop graphical browsers, voice
browsers, mobile phone browsers, multimedia players,
plug-ins, and some assistive technologies

— Authoring tools: software or services that people use to
produce web content, including code editors, document
conversion tools, content management systems, blogs,
database scripts, and other tools
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Web Accessibility Initiative (WAI)

« Develops strategies, guidelines, and resources to help
make the Web accessible to people with disabilities

content

.-.L'imE_E; - .

Web Accessibility

Initiative

evaluation tools browsers, media players

authoring tools assistive technologies
—‘ Image by Michael Duffy, from:

Essential Components of Web
Accessibility. S.L. Henry, ed.

Copyright W3C @ (MIT, ERCIM,
Keio, Beihang).
www.w3.org/WAI/intro/compon
ACCESSIBILITY GUIDELINES ents.php
developers ATAG | WGAG | UAAG users

TECHNICAL SPECIFICATIONS
HTML XML Cs5 SVG SMIL ETC.
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Web accessibility standards

 The W3C Web Accessibility Initiative (WAI) provides
a set of guidelines that are internationally
recognized as the standard for web accessibility
— Web Content Accessibility Guidelines (WCAQ)
— User Agent Accessibility Guidelines (UAAG)
— Authoring Tool Accessibility Guidelines (ATAG)

— Accessible Rich Internet Applications (WAI-ARIA)
includes dynamic content and advanced user interface
controls developed with Ajax, JavaScript, and related web
technologies
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Web Content Accessibility
Guidelines (WCAG)

» The WCAG documents explain how to make web
content more accessible to people with disabilities
— Web "content"” generally refers to 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.

« WCAG 1.0

— W3C Recommendation, 5 May 1999 WEC weaa 10
« WCAG 2.0 W3 wront 10

— W3C Recommendation, 11 December 2008 War WAL-ARA

« WCAG 2.1 is currently in development S
— Scheduled to be published as a standard in 2018

WAI-AA ~ WAI-AAA
WAC (AT-AA| 3. WAL-ARA

WAI-A
M*HEAEIID
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WCAG 2.0

« 12 guidelines
« 4 principles
 Three levels: A, AA, and AAA
« Testable success criteria

« Supporting technical materials

— How to Meet WCAG 2.0: quick reference to Web Content
Accessibility Guidelines 2.0 requirements (success criteria) and
techniques, essentially the WCAG 2.0 checklist

— Techniques for WCAG 2.0: details on how to develop accessible
Web content, such as HTML code examples. The techniques are
"informative", that is, you do not have to use them. The basis
for determining conformance to WCAG 2.0 is the success
criteria from the WCAG 2.0 standard, not the techniques

— Understanding WCAG 2.0 has additional guidance on learning
and implementing WCAG 2.0 for people who want to
understand the guidelines and success criteria more thoroughly
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The WCAG 2.0 document family

Instructions for Developers

Techniques for WCAG 2.0
(HTML, CSS, scripting, ...)

» Browser and assistive
technology support notes

» Examples, code

* Resources

= Test procedures

Customizable Quick Reference

How to Meet WCAG 2.0

» Guidelines
» Success Criteria
* Techniques

I
W3C Standard
WCAG 2.0

* Principles
» Guidelines
» Success Criteria

* Conformance

Detailed Reference

Understanding WCAG 2.0

* Intent
» Benefits to people with
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disabilities
» Example scenarios
* Resources
» Techniques
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Example

1.1.1 Non-text Content: All non-text content that is
presented to the user has a text alternative that serves the
equivalent purpose, except for the situations listed below.
(Level A} Howto Meet 1.1.1  Understanding 1.1.1

N

How to Meet WCAG 2.0 4 Understanding WCAG 2.0

Sufficient Techniques for 1.1.1 - Mon-text Content

Situation A: If a short description can serve the same purpose and present the same infoermation as the non-text content:
1. G584 Providing shart text alternatyve for non-text content that serves the same purpose and presents the same infarmation as the

non-text content using a short teyg alternative technique listed helow /

Techniques for WCAG 2.0
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| 1.3.3 Sensory Characteristics

| 1.4.1 Use of Colour | | 2.1.1 Keyboard |

| N

l\ | 1.4.2 Audio Control l | 2.1.2 No Keyboard Trap l
I

| 1.3.2 Meaningful Sequence l\

| 2.2.1 Timing Adjustable |

1.3.1 Info and Relationships 13 2.2 . .
| Adaptable 13 21 Enough Time 2.2.2 Pause, Stop, Hide ]
2 Keyboard
Accessible

// 2.3.1 Three Flashes or
| Below Threshold

23 Y
Seizures

| 1.2.3 Audio Description |

1.2

Time Based
Media Perceivable

1.2.2 Captions

(Pre-recorded) Operable

1.2.1 Audio-only and

Video Only (Pre- / :
) . 2.4, lock
| _recorded) ‘ > 2.4.1 Bypass Blocks ]

11
Text
Alternatives

24

1 2.4.2 Page Titled |
Navigable

T 2.4.3 Focus Order '

| 1.1.1 Non-text Content §—

\J 2.4.4 Link Purpose
(in Content)

| 3.1.1 Language of Page l

3.1
Readable

Understandable

| 4.1.1 Parsing

]\ /l 3.2.1 On Focus j

/

4.1.2 Name, Role, Value | 4.1 : 3.2 | 3.2.2 0n Input |
Compatible Predictable ;
| 3.3.2 Labels or Instruction | 3.3
= Input
| 3.3.1 Error Identification |—— Assistance

AN

Principle | ’ Guideline | 'Success criteria
O AVOKA




WCAG 2.0 principles and guidelines

« Atthe top are four principles (POUR) that provide the foundation for Web
accessibility

« Guidelines are under the principles

* Perceivable
— Provide text alternatives for non-text content
— Provide captions and other alternatives for multimedia

— Create content that can be presented in different ways,
including by assistive technologies, without losing meaning

— Make it easier for users to see and hear content
« Operable
— Make all functionality available from a keyboard
— Give users enough time to read and use content
— Do not use content that causes seizures
— Help users navigate and find content
e 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 user tools
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WCAG 2.0 success criteria

« For each guideline, testable success criteria are
brovided to allow WCAG 2.0 to be used

* |In order to meet the needs of different groups and
different situations, three levels of conformance
are defined

— A (lowest)

_ AA WEC yicac 2.0

— AAA (highest) WaC  WAI-AA
WEC ek 2.0
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WCAG 2.0 success criteria

Principles

1. Perceivable

2. Operable

3. Understandable

5/10/2018

Guidelines

1.1 Text Alternatives

1.2 Time-based Media
1.3 Adaptable
1.4 Distinguishable

2.1 Keyboard Accessible

2.2 Encugh Time

2.4 Navigable

3.1 Readable
3.2 Predictable

3.3 Input Assistance

4.1 Compatible

Level A Level AA  Level AAA
YT B—
121-123 || 124-125 | 126-129 |
131-133
141-14.2 | 14.3-145 14.6—-14.9
211-212 213
221-22.2 2.2.3-2.25
23.1 232
241-244 ||245-247 ||248-2410
311 3.1.2 3.1.3-3.1.6
321-322 ||323-324 ||325
331-332 |[333-334 || 335-336
411-412

Web accessibility
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Other WCAG 2.0 sections

« Sufficient and Advisory Techniques

— An informative list of typical mistakes and good-
practice techniques is provided

— Techniques fall into two categories: those that are
sufficient for meeting the success criteria and those
that are advisory (optional)

« Common Failures

— Describe authoring practices known to cause Web
content not to conform to WCAG 2.0
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Example

Principles

Guidelines

1.2 Time-based Media

1.4 Distinguishable

' 1.1 Text Alternatives - .

2.1 Keyboard Accessible
2.2 Encugh Time
2.4 Navigable

3.1 Readable
3.2 Predictable

4. Robust 4.1 Compatible

5/10/2018

2. Operable

3. Understandable

Level A Level AA  Level AAA
121-123 || 124-125 | 126-129 |
131-133
141-14.2 | 14.3-145 | 14.6—-14.9
211-212 213
221-22.2 2.2.3-2.25
23.1 232
241-244 ||245-247 ||248-2410
311 3.1.2 3.1.3-3.1.6
321-322 ||323-324 ||325
331-332 |[333-334 || 335-336

411-412

Web accessibility
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Example: 1. Perceivable

Principle 1: Perceivable - Information and user interface components must be

presentable to users in ways they can perceive.

https://www.w3.0org/TR/WCAG20/#guidelines

Guideline 1.1 Text Alternatives: 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.

Understanding Guideline 1.1

Guideline 1.2 Time-based Media: Provide alternatives for time-based
media.

Understanding Guideline 1.2

Guideline 1.3 Adaptable: Create content that can be presented in

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

Understanding Guideline 1.3

Guideline 1.4 Distinguishable: Make it easier for users to see and
hear content including separating foreground from background.

Understanding Guideline 1.4

5/10/2018 Web accessibility
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Example: 1.4 Distinguishable

Guideline 1.4 Distinguishable: Make it easier for users to see and Understanding Guideline 1.4

hear content including separating foreground from background.

1.4.1 Use of Color: Color is not used as the only visual means of conveying information,
indicating an action, prompting a response, or distinguishing a visual element. (Level A)

Notfe: This success criterion addresses color perception specifically. Other forms of
perception are covered in Guideline 1.3 including programmatic access to color and other
visual presentation coding.

1.4.2 Audio Control: If any audio on a Web page plays automatically for more than 3
seconds, either a mechanism is available to pause or stop the audio, or a mechanism is
available to control audio volume independently from the overall system volume level. (Level
A)
Nofe: Since any content that does not meet this success criterion can interfere with a user's
ability to use the whole page, all content on the Web page (whether or not it is used to meet
other success criteria) must meet this success crterion. See Conformance Requirement 5

Non-Interference.
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Example: 1.4.1 Use of Colors

Sufficient Techniques

MNote: Other technigues may also be sufficient if they meet the success criterion.

See Understanding Techniques.

Situation A: If the color of particular words, backgrounds, or other content is
used to indicate information:

* G14: Ensuring that information conveyed by color differences is also
available in text

® G205: Induding a text cue for colored form control labels

* G182: Ensuring that additional visual cues are available when text color
differences are used to convey information

® (G183: Using a contrast ratio of 3:1 with surrounding text and providing
additional visual cues on focus for links or controls where color alone is
used to identify them

Situation B: If color is used within an image to convey information:

* G111: Using color and pattern
» G14: Ensuring that information conveyed by color differences is also
available in text

5/10/2018 Web accessibility
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Example: 1.4.1 Use of Colors

Advisory Techniques

* Conveying information redundantly using color (future link)
# C15: Using C55 to change the presentation of a user interface component
when it receives focus

Failures

® F13: Failure of Success Criterion 1.1.1 and 1.4.1 due to having a text
alternative that does not indude information that is conveyed by color
differences in the image

® F73: Failure of Success Criterion 1.4.1 due to creating links that are not
visually evident without color vision

* F81: Failure of Success Criterion 1.4.1 due to identifying required or error
fields using color differences only

5/10/2018 Web accessibility
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Example

Guideline 1.4 Distinguishable: Make it easier for users to see and Understanding Guideline 1.4

hear content including separating foreground from background.

1.4.3 Contrast (Minimum): The visual presentation of text and images of text has a contrast
ratio of at least 4 5:1, except for the following: (Level AA)

least 3:1;

« Incidental: Text or images of text that are part of an inactive user interface component,
that are pure decoration, that are not visible to anyone, or that are part of a picture that
contains significant other visual content, have no contrast requirement.

s Logotypes: Text that is part of a logo or brand name has no minimum contrast
requirement.

1.4.4 Resize text: Except for captions and images of text, text can be resized without
assistive technology up to 200 percent without loss of content or functionality. (Level AA)

1.4.5 Images of Text: If the technologies being used can achieve the visual presentation, text
IS used to convey information rather than images of text except for the following: (Level AA)
« Customizable: The image of text can be visually customized to the user's requirements;
« Essential: A particular presentation of text is essential to the information being

conveyed.

MNote: Logotypes (text that is part of a logo or brand name) are considered essential.
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How to Meet 1.4.3
Understanding 1.4.3

How to Meet 1.4 4
Understanding 1.4.4

How to Meet 1.4.5
Understanding 1.4.5
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Example

Guideline 1.4 Distinguishable: Make it easier for users to see and Understanding Guideline 1.4
hear content including separating foreground from background.

1.4.6 Contrast (Enhanced): The visual presentation of text and images of text has a contrast How to Meet 1.4 6
ratio of at least 7-1, except for the following: (Level AAA) Understanding 1.4.6
« Large Text: Large-scale text and images of large-scale text have a contrast ratio of at
least 4.5:1;

« Incidental: Text or images of text that are part of an inactive user interface component,
that are pure decoration, that are not visible to anyone, or that are part of a picture that
contains significant other visual content, have no contrast requirement.

« Logotypes: Text that is part of a logo or brand name has no minimum contrast
requirement.

1.4.7 Low or No Background Audio: For prerecorded audio-only content that (1) contains How to Meet 1.4 7
primarily speech in the foreground, (2) is not an audio CAPTCHA or audio logo, and (3) is not Understanding 1.4.7
vocalization intended to be primarily musical expression such as singing or rapping, at least
one of the following is true: (Level AAA)
+ No Background: The audio does not contain background sounds.
« Turn Off: The background sounds can be turned off.
e 20 dB: The background sounds are at least 20 decibels lower than the foreground
speech content, with the exception of occasional sounds that last for only one or two
seconds.
MNote: Per the definition of "decibel.” background sound that meets this requirement will
be approximately four times quieter than the foreground speech content.
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Example

Guideline 1.4 Distinguishable: Make it easier for users to see and Understanding Guideline 1.4

hear content including separating foreground from background.

1.4.8 Visual Presentation: For the visual presentation of blocks of text, a mechanism is
available to achieve the following: (Level AAA)
1. Foreground and background colors can be selected by the user.

2.

3. Text is not justified (aligned to both the left and the right margins).

4. Line spacing (leading) is at least space-and-a-half within paragraphs, and paragraph
spacing is at least 1.5 times larger than the line spacing.

5. Text can be resized without assistive technology up to 200 percent in a way that does not
require the user to scroll horizontally to read a line of text on a full-screen window.

1.4.9 Images of Text (No Exception): Images of text are only used for pure decoration or

where a particular presentation of text is essential to the information being conveyed. (Level
AAA)

MNote: Logotypes (text that is part of a logo or brand name) are considered essential.
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WebAIM's WCAG 2.0 checklist

« Asimple checklist that presents WebAIM
recommendations for implementing HTML-related
principles and techniques for those seeking WCAG
2.0 conformance

— WCAG 2.0 covers accessibility of all web content and is
not technology specific

— The checklist has been targeted primarily for evaluation
of HTML content

— contains WebAIM's interpretation of WCAG guidelines
and success criteria and our own recommended
techniques for satisfying those success criteria

— https://webaim.org/standards/wcag/checklist
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WebAIM's WCAG 2.0 checklist

« Example: perceivable

Guideline 1.1

Text Alternatives: Provide text alternatives for any non-text content

Success
Criteria

WebAIM's Recommendations

1.1.1 Non-
tenct
Content
(Level A)

(m]

(m]

O

OoOooao

All images, form image buttons, and image map hot spots have
appropriate, equivalent alternative text.

Images that do not convey content, are decorative, or contain content that
is already conveyed in text are given null alt text (alt="") or implemented
as (S5 backgrounds. All linked images have descriptive alternative text.
Equivalent alternatives to complex images are provided in context or on a
separate (linked and/or referenced via longdesc) page.

Form buttons have a descriptive value.

Form inputs have associated text labels.

Embedded multimedia is identified via accessible text.

Frames are appropriately titled.

5/10/2018
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Evaluation tools

« While Web accessibility evaluation tools can
significantly reduce the time and effort to
evaluate Web sites, no tool can automatically
determine the accessibility of Web sites

« W3C does not endorse specific vendor products

« Overview of Web accessibility evaluation tools
— https://www.w3.org/WAI/ER/tools/index.html
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Typical evaluation process

Compliance
criteria

Solving
issues

Automatic
Tests

Aggregated
report
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WAVE evaluation tool

e The WAVE Chrome and
Firefox extensions allow to
evaluate web content for
accessibility issues directly
within Chrome and Firefox
browsers

« Developed by WebAIM

— https://addons.mozilla.org/en-
US/fFirefox/addon/wave-
accessibility-tool/

— https://chrome.google.com/web
store/detail/wave-evaluation-
tool/jbbplnpkjmmeebjpijfedlgcd
ilocofh

5/10/2018 Web accessibility

@ WAVE

web accessibility evaluation tool

Mo Styles | Contrast

(Summary

WWANE has detected the following:
I[I- Errors

0 Alerts

IE Features

IIE- Structural Elements
2 HTML5 and ARIA

I 4 Contrast Errors

Panel Options

.? DETAILS: A listing of all the WANE
icons in your page.

ﬁ DOCUMENTATION: Explanation of the
WANE icons and how vou can make
vour page more accessible.

u OUTLINE: The heading structure of
— the web page.
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Color contrast

« A contrastratio of 3:1 is the minimum level recommended by ISO
and ANSI standards (1ISO-9241-3, ANSI-HFES-100-1988) for standard
text and vision

 The 4.5:1 ratio is used to account for the loss in contrast that
results from moderately low visual acuity, congenital or acquired
color deficiencies, or the loss of contrast sensitivity that typically
accompanies aging

— See https://www.w3.0rg/TR/2008/NOTE-WCAG20-TECHS-
20081211 /working-examples/G183/link-contrast.html

Link color #3333FF (3.1:1 vs. black)

The following paragraph shows essentially what this blue color would look like to most people, including most people with limited color
vision. When color is used, a blue color is recommended because it is affected very little by red and green color blindness (Protanopia and
Deuteranopia).

In the early evening of 16 December 1997, episode 38 of the hugely popular children’s animation series Pocket
Monsters was broadcast over much of Japan on a commercial TV network. The program had around 10 million viewers,
and was viewed by no less than 80% of the 7-10 age group in the Tokyo area according to a government survey. During
and after the broadcast, some viewers experienced distressing symptoms ranging from nausea and dizziness to
epileptic seizures. A wave of emergency calls and hospital admissions suggested a single environmental cause which
was soon identified as the animation, and in particular one sequence in which red and cyan colors flashed in an
alternation at around 12Hz covering much of the screen area. Before the cause had been pinpointed this sequence was
shown on a news bulletin about the incident, resulting in further casualties. Altogether 685 people, most of them
children, were hospitalized although most were discharged quickly.
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Color contrast checker

« WCAG 2.0 level AA requires a contrast ratio of at least 4.5:1 for
normal text and 3:1 for large text

« Level AAA requires a contrast ratio of at least 7:1 for normal text
and 4.5:1 for large text.

« Large textis defined as 14 point Stypically 18.66px) and bold or
larger, or 18 point (typically 24px) or larger

Foreground Color Background Color
Contrast Ratio
srronss | [ #420000 | | 4.571
Lightness Lightness ¢ )
U N, _
S S permalink
Normal Text
@YY Pass )

WCAG AAA: Fail

Large Text

https://webaim.org/resources/contrastchecker/
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License

 Thiswork s licensed under the Creative Commons “Attribution-
NonCommercial-ShareAlike Unported (CC BY-NC-SA 3,0)" License.
 You are free;:

— to Share - to copy, distribute and transmit the work
— to Remix - to adapt the work

« Under the following conditions:

— Attribution - You must attribute the work in the manner specified by the
® author or licensor (but not in any way that suggests that they endorse you
or your use of the work).

— Noncommercial - You may not use this work for commercial purposes.

— Share Alike - If you alter, transform, or build upon this work, you may
@ distribute the resulting work only under the same or similar license to this
one.
« To view a copy of this license, visit
http://creativecommons.org/license/by-nc-sa/3.0/
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