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Overview

| work at the Inclusive Design
Research Centre (IDRC).

» Located at OCAD University In
downtown Toronto.

- | research and consultin the arei| &
of mobile accessibility. |

» With the goal of making mobile
devices usable by the widest range [
of users! -

.......
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Overview

 Students are on-line and mobile and they expect their
educators to be as well.

* This Is a challenge, but also an opportunity to provide
Information and education in accessible new ways.




Overview

* Inclusive Design and Mobile Devices
» Classes of Mobile Devices
 Bullt-in Accessibility Features

» Support for Peripherals

* Accessibility Apps
e Developing Accessible Apps
* Mobile Enablement



Mobile Accessibility

INCLUSIVE DESIGN AND MOBILE DEVICES



What Is Inclusive Design?

 Inclusive design recognizes that the accessibility of any
activity, depends on the goal, the environment and the

person’s abilities:

#school schedule

Monday A-47 English
9:30-11:30
Tuesday B-327 Calc 2 2-4:30
Tuesday D-235 World History
5:25-7

Thursday E-117 Intro to
o Physics 10:50-12
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Mobile Device Accessibility

* While some people experience
disabllities regularly, everyone
experiences disabling situations
sometimes. Due to:

* Injury
* Environment (cold, glare,...)
 Distraction

 And these are more common
with mobile devices because we
take them everywhere!




Getting Mobile

CLASSES OF MOBILE DEVICES
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Basic Phones j

* Pros:
@ Cellular only 4
@ Phone calls, text messages
@ Long battery life (several days)
@ Flip-phones are intuitive to call/hang-up

@ Familiar physical phone keypad
* Cons:
© Very limited internet

© Very limited apps

® Very limited accessibility features

© Difficult to type text messages without a
QWERTY keyboard




Smartphones

¥

design
research centre

« Smartphones are a combination of a

pocket-sized computer and a basic phone.

* They have an operating system (OS) and run
software applications like a laptop.

* And they can ma
messages like a

 The main smartp

Ke phone calls and send text
pasic cell phone.

none operating systems

are (in order of sales):

Android
Apple I0S

E® Windows Phone
@ Blackberry OS




Smartphones
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e Pros:

@ Cellular and WiFi éx @

i
i o

© Phone calls, text messages, Internet,
emaill, etc.

i,

@ Lots of apps!

G

@ Accessiblility features
 Cons:
© Short battery life (~1 day)

® Small screen can make extended
reading difficult
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Large Smartphones (“Phablets™)

i5* Android
2@ Windows Phone

e Pros:

Cellular and WIFI $ @

Phone calls, text messages, Internet, email, etc.

k
P

k
P

k.
v

Lots of apps!

SAMSUNG |

Accessiblility features S LI

k.
v

k.
v

Larger screen is easier for reading easier
@ Some include a stylus

e Cons:

© Short battery life (~1 day)

© Can be hard to hold
during phone calls

SWtipeiscreen to unlock:

. " Faites glisser votre doigt sur I'écran
pour déverrouiller
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Tablets

Android & Windows
Apple I0S Phone

(Cellular models are available A
for additional cost)

@ Internet, email, etc.
@ Lots of apps!
@ Accessiblility features
@ Extra-large screen is easier for reading
© Battery life (~3 days)
 Cons:
©® Too large to carry in a pocket
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Mobile Device Accessibility

* There are three types of features that improve mobile device
accessibllity:

& Bullt-in accessibllity features

& Support for peripherals

© Accessibility apps

Device groups:
é Basic Phones
lﬁ' Android

Apple iOS

e Blackberry

E® Windows Phone




Mobile Accessibility

BUILT-IN ACCESSIBILITY FEATURES



Built-in Feature: Vision
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e Screen magnifiers and high contrast modes.

Original:

aa| B

Home Schedube Programs Topics

Plastic Ocean

Tossday ol T:38

________

Issues that make you think
Politics & Current Citizenship &
AfFair Commueriny

Al74%m 12:55 PM

- - ) = -

Video Abouwt TVO SupportUs Contact

Connect with TVO
niana's Public Educational Meed)

 fli=]

Your TVO

TW0 Explores the Future of
Educatien at the WGSI
Equingx Summit: Leaming

Zoomed:

"
s P

W s R R

Zoomed, high contrast:

'Ill - i) A @ gﬂ : @ -vlvni::l\u-:::::d-ltimh. ]256 PM

Connect with TVO

Ontario's Public Educational Media

You B

 Tibe

Subscribe to TVO's e-
newsletters:

Email:

.'_'I o

Already registered for TVO email?
Login to manage your

preferences

Your TVO

TVO Explores the Future of
Education at the WGSI

Connect with TVO

Ontario's Public Educational Media

You

£ [l ]9

Subscribe to TVO's e-
newsletters:

Email:

d for TVO email?

YourTVO

TVO Explores the Future of
Education at the WGSI
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Built-in Features: Vision

e Screen readers can read out all of the
text on the screen.

* Not to be confused with systems that read
only certain text (e.g. menu items)

“Top Headlines. Home prices rise, but
sales volume falls. Governments
pressuring web firm for user data ...”
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Built-in Features: Vision & Mobility

* Voice Control allows you to make
certain actions by voice, e.g.:

e call phone numbers
» make Internet searches
e compose text

how tall is the eiffel
tower

1,063 feet (324 m)

Height of Eiffel Tower

-

Eiffel Tower - Wikipedia, the free
encyclopedia

en.wikipedia.org/wiki/Eiffel_Tower

However, because of the addition, in 1957, of the -G

antenna atop the Eiffel Tower, it is now taller than
the ...

Gustave Eiffel - CategoncEffel Tower

Eiffel Tower

wwew. tour-eiffel fr/

9h30 a 2300 - 9h00 a 0OROD 'ete. Cale Preparer sa
vigite, Cale Explorer la tour Eiffel ...




Built-in Features: Easy-to-Use

« Simplified and/or image-intensive user interfaces.




Other Bullt-in Features

* VVolume settings

* Choice of alerts (audio, visual or vibrating)
« Tactile markers on keys

* Auto-answer and any-key answer

« Speakerphone

 Stylus support

 Etc. efc.



Mobile Accessibility

SUPPORT FOR PERIPHERALS



Support for Peripherals inaﬁg;;;;m
(Mainstream and Assistive)

Headsets: Keyboards:

Braille Displays: Switches:
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Assistive Peripheral: Hearing Aids

* There are several ways mobile devices can be Hearing Aid
Compatible (HAC):

* Acoustically (via Microphone): Look for a microphone (M) rating of
M3 (less clear) or M4 (more clear).

 Magnetically (via a Telecoil): If you have a hearing aid or cochlear
iImplant with a “telecoil”, look for a telecoll (T) rating of T3 (less clear)
or T4 (more clear).

* Bluetooth: Hearing aids have just
begun to appear that utilize
communication via Bluetooth.




Mobile Accessibility

ACCESSIBILITY APPS



What are Apps?
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» “Apps” are computer programs for

smartphones.

* Some apps are built-in:
* Phone
* Text messaging (for “texting”)
» Contact List
« Camera
* Photo Album
« Calendar
* Notes
« Calculator
 Emall
* Web browser

Q. %ma 1:54 PM

= Adam Cooper
l‘ Alastair Tse
& | Alex Mittendorf

® | Allison Miller

e Amy Lau
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App Stores

* Many other apps (millions of them!) can be downloaded from
“App Stores”

 Links to the appropriate app store for your device will come pre-
Installed.

Mew and Noteworthy sSee all»

®

Angry Birds

Precipice of Darkn e Fotakbagico 3 Home . Clarus
Rat @ i &k A& O Eating L i
XD Csr9a iy | ) [ s28:99 mre | = (52493 buv =]

WHE W R

swackett Bejeweled® 3

W H W

Q grL J [ WREE | ]
Dress Assistant o Alfred ! iCha pper i
s “ :ﬁ:.-.'nln.in:ll-k A% Rating @ ﬁ-.-ﬁ;-:.'r:.'u 55 fia1
313 v 1+ nsTaLLED |+ ' I
i Headlines E AudiaNote - Note

© MindNaode for Mac

ol

Money3 Garage |nc.
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Accessibility Apps: Vision

« Examples: Big Launcher, Colour Detector

= —
‘i‘.ll-

I
TUE10 L 12: 37

JULY 2012

Mandy / Red

HTML: #ced454a

R: 206 G: 69 B: 74

H: 358°S: 67% V: 81%




Accessibility Apps: Hearing
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« Examples: FaceTime, Skype, Speak It

Wake up, Mr. Freeman, wake up‘
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Accessibility Apps: Switch Access

« Access to mobile devices by people with severe mobility

Impairments via products such as Tecla Access* for Android
and 10S.

A A A X E

G N FEN N R B B N N
) Fsl Kl BN 2 B N Rk N e

& 'z xlcvbnmdy

N E

*Disclosure: Tecla Access is a joint effort between IDRC (where | work) and Komodo OpenLab.
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Accessibility Apps: Mobillity

« Examples: Tecla Access (for Android), Planat

H JQ;%MQ&SSPM

Ty

Smithsonian American Art
Museum

Phone Calendar YouTube Facebook

‘Gmail Messaging Talk Browser

iy
0 G

Market Tecla Acce Camera Settings

8th & F Streets
Washington, DC 20013

4.8

Average Rating

Q)X

SIAVED> x @
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Accessibility Apps: Speech

« Examples: Proloquo2Go, MyVoice

Good morning

Good night
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Accessibility Apps: Memory

« Examples: To Do Reminder, PhotoMind

Reminders DET&HS
= | @Create Task | @HiStOW
Today's Tasks

Good morning

v
(9 07:24 AM [i]Feb 20,2014 L5 Daily
Business meeting
v
11:30 AM [:]Feb 20,2014 4% Once
®© o
Electricity Bill Payment
v
(911:00 AM []Feb 21,2014 £ Monthly
Party time
v

04:25 PM [ Feb 21,2014 45 Once
®© )

: Remind October 8, 2012, 10:30 AM »
Upcoming Tasks | |

POlICY renewal v Pick up 2 cans at the store >

(904:27 PM [:|Feb 24, 2014 475 Yearly

[



Introduction to Mobile Accessibility

DEVELOPING ACCESSIBLE APPS



Mobile App Architectures

 Mobile web apps are web pages, including interactive web
content, that are optimized for display on mobile browsers (e.g.
I0OS Safari, Firefox for Android), typically regardless of mobile
operating system.

* Native apps are software applications that are programmed
specifically to run on a particular mobile operating system (e.g.
I0S, Android, etc.). Native apps are installed by users from
online app stores (e.g. ITunes, Google Play) and are launched
directly from a device’s apps list.

* Hybrid apps are native apps that are built using web
technologies that are rendered via embedded browser widgets.




Recommended Mobile Accessiblility Practices

* Many of the same requirements as for “desktop” web.
* Follow WCAG 2.0 at Level A or AA.

* This matches the AODA’s web content requirements.
« Consult the BBC Mobile Accessibility Guidelines v1.0

* Native apps must also follow platform-specific guidance
provided by the various platform managers.
* 10S, Android, BlackBerry OS, Windows Phone

» Test with users with disabilities.




WCAG 2.0

* Principal 1: Perceivable - Information and user interface
components must be presentable to users in ways they can
perceive. E.g.

* Images are labelled with alt-text
* Form fields are properly labelled
* Videos have captions

* Principle 2: Operable - User interface components and
navigation must be operable. E.g.

* Operable with keyboards, switches, etc.
» Adjustable timing
* Visible focus




WCAG 2.0

* Principle 3: Understandable - Information and the operation of
user interface must be understandable. E.g.

* Predictable user interface behavior
* Headings and labels
* Input assistance

* Principle 4. Robust - Content must be robust enough that it
can be interpreted reliably by a wide variety of user agents,
Including assistive technologies. E.g.

* Markup content is properly formed

« Custom components properly communicate their name, role,
state




Tools are Available

* There are developer tools available to help ensure accessibility
(e.g. 10S Interface Builder)

¥ Accessibility
Accessibility M Enabled
Label

Hint | Displays text on the screen] |
Traits || Button | Link
Image | Selected
_| Static Text
| Search Field
Hello, World! ) Plays Sound
| Keyboard Key
Summary Element
| Updares Frequently
E User Interaction Enabled

>} Accessibility Inspector
Displays text on the screen.

Hello, World!
{{69, 40}, {183, 31}}

Layout Change, Layout Change,




Review: Mobile Accessibility Stack (Simplified)

Web Apps

ﬁ-l-

Mobile Assistive “
Browser Technology
(AT) Apps

Platform

Software
Speak now

B Accessibility Features (e.g. Screen Readers, Braille support)

~921 Universal Design Features (e.g. voice recognition) //
Platform Hardware External “
(includes accessibility features e.g. easily distinguishable keys) Hardware

2y (includes AT)




Introduction to Mobile Accessibility

MOBILE ENABLEMENT



Mobile is Enabling

« Assuming that mobile development is undertaken properly

and unnecessary accessiblility barriers are not introduced,
mobile becomes profoundly enabling...

o e
”3 fﬂfl i3 ilrg;




Travel Apps

incl

 Examples: Maps, directions,

To Constitution Hill
£ 17 min - 0.8 mi - Via Birdcage Walk

Green Park e

Piceadiyy,
3
Green Park
4 o

Buckingham m_e‘g

Palace Gardens g St
Pall gy,
The May

k7]

b=}

=

a2
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'stminster %
Sity Hall
louse of Fraser St James's Park e Chu
A
4302 %,
Ic’ ///d"
O,q SI‘ .
x

Palace of
Westminster

DIRECTIONS LIST

transit information,

= Lrawi oA,
yCarrier Ralfour Park

L B 1‘-;{3-“:-: :-"r:.clta;lb‘:l"?l:‘lc
East - 504 King towards

7 -

Broadview Station via King

L
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?.'-'l -‘-’ LS
| :%"' n ar et -{ -'::'
- w -3 . W, e
1A i 23, L1} 3
N s o e e A 8
- \ E g Y
'_'_5_,_ i :,'-_,-. e ":- Rivarclale I':'.lr[.‘]
i1 - w - -'
_:.- i f_ b : rom o (ex B L
2 C i
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&
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Travel Apps

 Examples: E-tickets, accessibility information, ...

L 10:58
Boarding Pass

Smithsonian American Art
Museum

&th & F Streets
Washington, DC 20013

4.8

Average Rating
PR

2 2/4/2013
7%,6@7%//}#7, SEA p LAX

John Smith
Alaska Airlines *****1234

FLIGHT SEAT GATE
452 18A N7




Mobile Wayfinding Apps

« Qutdoor and indoor wayfinding features allow people to
navigate independently.

<m To 2nd floor
%3 min - 0.2 mi - Via Route

®
9
AL

..6
4
3
2

Lt —




Safety Apps

 Examples: York U Safety, Guardly.

“Eoal B & 10558 AM

SENDING EMERGENCY ALERT TO:

Family and Friends

’, I ) - "
P ‘ Join Conference? W

Call York U Emargancy
Security Comtacts

U\




Information Apps
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« Examples: News, weather,

OLG executives’ wages soar
despite salary freeze in public
sector

Show Caption + Credit

KAREN HOWLETT, RENATA D'ALIESIO AND
STUART A. THOMPSON

The Globe and Mail

Tuesday, Apr. 30, 2013 1:51PM EDT

Executive pay at Ontario’s lottery
corporation rose by nearly 50 per
cent over the past two years,

Current 21 <

Light rain Feels like 28

Air Quality UV Report Pollen Report
o Low o Low Ragweed

Afternoon
Monday

# 1-3mm 25°

Monday

Overnight
Monday

»
Evening “' 230
C

18°

Morning ) o
Tuesda 18

G N ecather O Ottawa § i




incl design
‘ research centre

Reading Apps

» Examples: OverDrive (used by the Toronto Library), e-book
readers, ...

% e 10:1¢
( O All Titles (12) nierno
—_— .

= peaceful from here, a far cry, Langdon imagined,
from what was probably transpiring at the cistern.
By now, he suspected, Sinskey and the SRS team had
realized that they had arrived too late to stop the
plague.

Beside him, Sienna stared out across the sea. “I
i don’t have much time, Robert,” she said. “The
The Last Olympian The Hobbit A Game of Thrones authorities will eventually figure out where I went.

Rick Riord J.RR. Tolki George R R. Marti
et Gl ik silh But before they do, I need you to hear the truth ... all
Downloading Expires Aug 28, 2013 Expires Sep 4, 2013 of it.”

J-R-R-TOLKIEN

Langdon gave her a silent nod.

BEES 5 B < Qg%

was my first love. He became my mentor.”

[PT———-
1 - 1
Neil Gaiman (s |
Tcm' Pratchet

“I've already been told, Sienna,” Langdon said.

; She gave him a startled look but continued
Chomp Good Dane IFferho speaking, as if afraid to lose her momentum. “I met
Gatlitiaasen el Dan Brown him at an impressionable age, and his ideas and
ERUBRE GO Gh o Sl N intellect bewitched me. Bertrand believed, as I do,
that our species is on the brink of collapse ... that
we’re facing a horrifying end, which is racing toward
us so much faster than anyone dares accept.”

THE -

OCEAN - Langdon made no reply.

THE END or
e LANE

DIVER “My entire childhood,” Sienna said, “I wanted to

VERD

NEIL

GAIMAN

The Ocean at the Stormy Weather Divergent
End of the Lane Carl Hiaasen Veronica Roth

Chapter 99 - 2 0f 15




Medical Apps
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 Examples: Medical information, medication tracking, ...

-
¢

+
ml

T Ml @ 12:36em

Settings
Symptom Checker >
Conditions >
Drugs & Treatments >
First Aid Information >
Local Health Listings >
Saved >

i il @ 3:57

Dosecast

Advair
2 Puffs, 20 mcg

A Running Low

Last: Never

Take Postpone Skip Undo

Hydro-
cortisone
2%

*. Last: Never

Take Postpone Skip

3:58 PM

Lipitor
1Pill, 20 mg

E‘J)’ Last: Never
T

3:58 PM

Take Postpone Skip Undo
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Camera Search Apps

« Examples: QR code readers, real world object search, ...

scanning...

Made in nature organic thompson seed...
Barcode
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Social Apps

 Examples: Chat, video calls, social networking, ...

|II|I AT&T ?

4 New Stories

";' Tom Watson

Naptime. — with Jodie Watson

Like - Comment 315 )2 ‘

D
i'iﬂ Sentt Rnme



Mobile as a Kiosk Alternatives

* Accessible emalls/SMS messages can be used to provide
receipts and e-tickets that can be accessed by the customer
according to their needs.




Conclusion

* There Is really no aspect of campus life that is not being
Impacted by mobile technology.

e The shift to mobile Is a very positive step for accessibllity.

* Handset developers are (generally) making good progress on
building-in accessibllity.

» But developers of mobile apps and mobile websites need to do
their part and follow accessibility standards.
* Also, it Is a best practice to include users with a variety of disabllities

In user testing.

* When considering how best to use mobile technology to
accommodate people with disabllities, consider whether there
are mainstream usabllity benefits that might benefit everyone.
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Thank You!

aARARARRARA

Jan Richards
richards@ocadu.ca

Inclusive Design Research Centre (IDRC)
OCAD University
http://idrc.ocadu.ca



http://idrc.ocad.ca/
mailto:jrichards@ocadu.ca

Mobile Accessibility

MAJOR MOBILE PLATFORMS



incl\hjl design
‘ research centre

Apple 10S

» Examples: | e \
* iPhone, iPad -3
e Pros:

@ The most apps!
@ Excellent screen reader (Voiceover)
@ Magnification, invert colours
@ Excellent voice control (SIRI)
@ External keyboard, Braille support
@ Switch access (e.g. via Tecla) ‘
. Cons: | /

©® New models are more costly (but older versions are typically
available).

B
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Android

 Examples:

 Many! Samsung, Motorola, HTC, Sony, LG, etc.

* Pros:

@ Many apps!

@ Invert colours (magnification coming soon)

@ Voice control

@ Predictive text when typing

@ Switch access (e.g. via Tecla)

@ Typically less expensive than I0S
 Cons:

©® Customization by re-sellers (Samsung, etc.) makes Android
accessiblility less predictable than 10S.

© Talkback screen reader is not quite as advanced as VoiceOver.
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Windows Phone

 Examples:

* Nokia, Samsung, etc.
* Pros:
@ Magnification, invert colours
@ Voice control
@ Less expensive than I0S
* Cons:

©® Less apps than for Android and 10S.
©® No screen reader yet.




@ e

Blackberry OS10 e

e Examples:

» Blackberry Q-series (with physical keyboard)
* Blackberry Z-series (with onscreen keyboard)

e Pros:

©@ Magnification, invert colours

@ Voice control ol
@ Physical keyboard (Q-series)

@ Predictive text when typing
@ Less expensive than IOS m
- Cons: —

roject Brie i ’ Tremding Apps & Games
n Hisham At @ T N
Holiday Resort [i\- Favd
B O

)
erence Cal &y

© Less apps than for Android and iOS. RIS
] Al ol Al elinl vk«
© Screen reader not as advanced as VoiceOver. RANBG ]

ayog e, sym [ &
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