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me, Joel (4)  8:52 am

Netflix Receiving We've received: Star Trek: Deep Space Nine: Season 6: Disc 2 - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … 7:14 am

Google Alerts Google Alert - bridget and the j-boys - Google Web Alert for: bridget and the j-boys BRIDGET AND THE J-BOYS: Is This Art? Bridget and the … 4:06 am

Google Alerts Google Alert - joshua hailpern - Google Web Alert for: joshua hailpern Music News | Joshua Hailpern | Music Joshua Hailpern … 12:44 am

Marina Danilevsky Fwd: hotels in Barcelona - Forwarded message From: Harry Danilevsky <gariki@gmail.com> Mar 29

me, lauras (4) Re: Letters for Fellowship - Only slightly. I'm ready to go back. ;) Thanks for asking. Sent from my Verizon Wireless …Mar 28

Joel Schwitzer Out of Office AutoReply: Massages - Thank you for your e-mail. I am out of the office until Monday, March 30th. I will be returning e … Mar 28

lauras out of office - I will be out of the office and unable to regularly respond to e-mail until 3/30 Mar 28

Netflix Shipping For Sat: Dead Like Me: Life After Death - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 27

Netflix Receiving We've received: Novocaine - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 27

YouTube Service Subscription Update - March 26, 2009 - YouTube help center | e-mail options | report spam Your Latest Subscription Videos Here are the … Mar 26

Netflix Shipping For Fri: Star Trek: Deep Space Nine: Season 6: Disc 2 - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 26

Andrew, me (2) once you're in the real world - could be a great job.... gotta gradumacate first -Josh … Mar 26

me, Mary (5) Decissions due - well since he never re-asked me... i am assuming he found it as well... -Josh … Mar 26

Netflix Receiving We've received: Star Trek: Deep Space Nine: Season 6: Disc 3 - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 26

me, Aaron (2) 2 More mix downs - After a quick pass: 1. There's a lot to like in Slide Down 2. Hour of Need actually does …Mar 25

me, Andrew (4) Hour of Need - and there is drums -Josh Joshua Hailpern Ph … Mar 25

Netflix Shipping For Wed: Novocaine - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 24

me, Marina (2) Chicago Plans - PLEASE READ - How about Second City? Very inappropriate topical humor. Current show is America: All Better. We … Mar 24

me, Lauren (5) i still need a picture - we SHOULD hang out... On Tue, Mar 24, 2009 at 11:39 AM, Lauren Grill <lhgrill@gmail.com … Mar 24

me, Marina (2) Trashy trash trash trash - Heh, yea, I'd seen that.... pretty awesome On Tue, Mar 24, 2009 at 2:02 AM, Joshua Hailpern … Mar 24

Netflix Receiving We've received: The Hudsucker Proxy - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 24

me, Aaron (2) the rain - I'm getting an idea for a high-reverb, low-end dropped, pad-chord type (ethereal) Mar 24

tony, me (4) taxes and education... - not sure. -Josh Joshua Hailpern Ph.D …  Mar 24

me, Brent (2) Mar 23

Netflix Shipping For Tue: Star Trek: Deep Space Nine: Season 6: Disc 3 - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 23

Google Alerts Google Alert - bridget and the j-boys - Google Web Alert for: bridget and the j-boys Is This Art? by Bridget and the J-Boys Free Music … Mar 23

Netflix When did you mail "Star Trek: Deep Space Nine: Season 6: Disc 7"? - To make sure you get your Netflix emails, add info@netflix.com to your address book. Netflix Your … Mar 23

Rebecca, me (2) peanuts - i always need your love! -Josh Joshua …  Mar 23

Marina, me (3) good morning - jesus... do you cry at night at being such an under achiever? Seriously... you disappoint me. :P … Mar 23

Google Alerts Google Alert - joshua hailpern - Google Web Alert for: joshua hailpern Graphic Design News | Joshua Hailpern | Graphic Design … Mar 23

Netflix Receiving We've received: Star Trek: Deep Space Nine: Season 6: Disc 7 - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 23

Google Checkout How was your experience with Montgomery Pens? - Dear Joshua Hailpern, Thanks for your recent purchase from Montgomery Pens. We'd really … Mar 23

Marina, me (2) Re: question about camera - Of course you can call me. Whenever really. 9142820316. We can talk camera, mushrooms. Really … Mar 22

concierge Your upcoming reservation. - Thanks for making a reservation. Dear Joshua, You are scheduled for a Genius Bar appointment … Mar 22

me, Ev (2) TOO BIG TO FAIL T-Shirt from Zazzle.com - I think there should also be a T-shirt which reads: "I have AIG on my face." Evan On … Mar 20

Linda Nicholes Plug In America March Newsletter - Plug In America President Obama Visits So Cal Edison Electric Vehicle Research Center … Mar 20

me, Aaron (6) This Time - hah... yeah... your fault, my fault... whatever... -Josh … Mar 20

Rebecca, me (2) spain - we want to have nice sex... we don't like the rough kind... too often :P see you at the party …Mar 20

me Alarm - Roland Realty • Payment of $6580.00 • Checking at USAlliance Federal - March 20, 2009 : Roland Realty • Payment of $6580.00 • Checking at USAlliance Federal Mar 19

YouTube Service Subscription Update - March 19, 2009 - YouTube help center | e-mail options | report spam Your Latest Subscription Videos Here are the … Mar 19

Aaron, me (4) Not going to be able to go - Come soon!! - Josh Joshua Hailperm Graduate Student Department of … Mar 19

Netflix Shipping For Fri: The Hudsucker Proxy - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 19

Netflix Shipping For Fri: Star Trek: Deep Space Nine: Season 6: Disc 7 - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 19

me, Marina (2) Good morning Hot Girl - Hi, Train: I checked the itinerary. Green light - do it. Money:  Mar 19

Netflix Receiving We've received: The Pelican Brief - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 19

Netflix Receiving We've received: D?j? Vu - To make sure you get your Netflix emails, add discship@netflix.com to your address book. You have … Mar 19

Mar 18

Not going to be able to go - Come soon!! - Josh Joshua Hailperm Graduate Student Department of …

Re: question about camera - Of course you can call me. Whenever really. 9142820316. We can talk camera, mushrooms. Really …
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audio sample of screen reader reading gmail



18th Int. World Wide Web Conference, WWW 2009 4

Screen Readers

Convert text, image, and HTML content to another media type

Visually Impaired

Unable to rely upon the visual and textual representation



18th Int. World Wide Web Conference, WWW 2009 4

Screen Readers

World Wide 
Web
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Screen Readers

World Wide 
Web

Web Browser

Request Web Content
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Screen Readers
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Web Browser
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Screen Readers

World Wide 
Web

Web Browser
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Screen Readers
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Screen Readers: User Level

Interaction
Virtual 
Cursor Mode Forms Mode

PC Cursor 
Mode

Navigate between pages

Navigate within pages

Access to Form Elements

Read & Reread Text

Text Input

Full Support Partial Support Minimal Support
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Scenarios

1.Check Email

2.Open and Read Newest Message

3.Reply/Compose a New Message

Scenarios and Discussion from 17 user interviews & observation of use

11
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Alice: Traditional Web Content
Action Screen Reader ModeFeedback

Launches Gmail Virtual CursorReads Site

Press T: Table Virtual CursorReads Table

Ctrl + Arrows Virtual CursorReads Rows/Cells

Check For New Mail

Enter Virtual CursorAnnounces Pageload

Ctrl + Arrows Virtual CursorAlerts Link

‘P’ and Arrows Virtual CursorReads Text

Open & Read Email

Compose Email
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Alice: Traditional Web Content
Action Screen Reader ModeFeedback

Insert + F7 Virtual Cursor‘Links List’

Arrows Virtual CursorReads Links

Enter Virtual CursorAnnounces Pageload

Input Text

h/2 key Virtual CursorReads H2 Headers

Enter Forms Mode‘Forms Mode Active’

TAB Forms ModeReads form titles

Enter Virtual CursorAnnounces Pageload
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Summary: Traditional Web Content
Action Screen Reader ModeFeedback

Insert + F7 ‘Links List’

Arrows Reads Links

Enter Announces Pageload

2 key Reads H2 Headers

Enter Forms Mode‘Forms Mode Active’

TAB Reads form titles

Enter Virtual CursorAnnounces Pageload

Press T: Table Reads Table

Ctrl + Arrows Reads Rows/Cells

Enter Announces Pageload

Ctrl + Arrows Alerts Link

‘P’ and Arrows Reads Text

Launches Gmail Virtual CursorReads Site
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Alice: Web Applications
Action Screen Reader ModeFeedback

Launches Gmail Virtual CursorReads Site

Press T: Table Virtual CursorReads Tables...

Check For New Mail

j + k PC Cursor Mode...

PC Cursor Modevirtual cursor off

Virtual Cursorvirtual cursor on

j + k Virtual CursorScreen Reader Keys
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Alice: Web Applications
Action Screen Reader ModeFeedback

Enter Virtual Cursor...

Read That Email

Enter Virtual Cursor‘ERROR’

Ins + Pg Dwn Virtual Cursorreads entire page

‘P’ and Arrows Virtual CursorReads Text

Insert + F7 Virtual Cursor‘Links List’

TAB Virtual CursorIterate elements
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Alice: Web Applications
Action Screen Reader ModeFeedback

Write an Email

Enter Virtual CursorNothing happens

‘P’ and Arrows Virtual CursorReads Text

Insert + F7 Virtual CursorList of Links

Arrows Virtual CursorReads Links

PC Cursor Modevirtual cursor off

c PC Cursor Mode-announces pageload-

PC Cursor Mode... no page read
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Alice: Web Applications
Action Screen Reader ModeFeedback

PC Cursor Mode... no page read

Virtual Cursorvirtual cursor on

Arrows or P Virtual Cursorbeeps & types

Ins + Pg Dwn Virtual Cursorreads entire page

TAB Virtual CursorIterate elements

Enter Forms Mode‘Forms Mode Active’

... ......
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Summary: Web Applications

• Non-standard Keyboard 
Commands

• Custom Controls (e.g. decorated 
links)

• Forced Focus Shifts

• Forced Text Input

• DOM Changes

• State

• DIV based layout/organization
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Commands

• Custom Controls (e.g. decorated 
links)
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• Forced Text Input

• DOM Changes
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• DIV based layout/organization

Interaction
Virtual Cursor 
Mode Forms Mode PC Cursor Mode

Navigate between pages

Navigate within pages

Access to Form Elements

Read & Reread Text

Text Input
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Summary: Web Applications

• Non-standard Keyboard 
Commands

• Custom Controls (e.g. decorated 
links)

• Forced Focus Shifts

• Forced Text Input

• DOM Changes

• State

• DIV based layout/organization

Interaction
Virtual Cursor 
Mode Forms Mode PC Cursor Mode

Navigate between pages

Navigate within pages

Access to Form Elements

Read & Reread Text

Text Input

Web Application Hot Keys

Forced Text Input

Forced Focus Shifts

Custom Controls
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Solutions

It is all up to the Developer!
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Solutions
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• Alternate Audio Feedback

• Workflow Design

Reading 
Mode

Control 
Mode

Btwn Page 
Navigation

Within Page 
Navigation

Form Content

Reading

Textual Input

Dynamic Web 
Features

Additional 
Feedback
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Solutions

It is all up to the Developer!

• Alternate Audio Feedback

• Workflow Design

• Use of Custom Controls

• Minimal< cost to sighted users

• Easier than maintaining separate 
code resources

Reading 
Mode

Control 
Mode

Btwn Page 
Navigation

Within Page 
Navigation

Form Content

Reading

Textual Input

Dynamic Web 
Features

Additional 
Feedback
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