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It’s not enough to make access 
possible

You have to ensure that access is 
equitable



Definition of Disability?



Definition of Disability?

• Health condition?
A disease, disorder, injury, or trauma

• Impairment?
A loss or abnormality of body structure or function

• Disability?
Activity limitations: Difficulties an individual may 
have in executing a task or action

• Handicap?
Participation restrictions: Problems an individual 
may experience in involvement in life situations



A Vision for Equitable 
(Computer) Accessibility

• Interfaces share the burden of adaptation

• Accessibility solutions are personalized

• Accessibility solutions are adaptive

• Solutions can scale to millions of individuals



Supple Project









Impaired dexterity Low strength
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Interfaces share the 
burden of adaptation









Solutions can scale to 
millions of individuals



DESIGN



Design by Genius

Specification



Design by Exploration

[Buxton, Sketching User Experiences]



Demo



Adaptation to Devices









Accessibility solutions 
are personalized



Evaluating Success

cost(            ) = 4

cost(            ) = 12



• Perceptual effort

• Cognitive effort

• Motor effort

• Aesthetics

Concerns in UI Design



• Perceptual effort

• Cognitive effort

• Motor effort

• Aesthetics

• Motor effort

Concerns in UI Design



cost(            ) = time

Adapting to Motor Abilities



Collect Motor 
Performance Data

Pointing Dragging List Selection



Accessibility solutions 
are adaptive



Pointing Dragging List Selection
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Deliberate, 
targeted 

movement?



A Data-Driven Approach
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SPR Web Project



http://iis.seas.harvard.edu/papers/images/flatla13sprweb.mp4



SPR Web

• Interfaces share the burden of adaptation

• Accessibility solutions are personalized

• Accessibility solutions are adaptive (not yet)

• Solutions can scale to millions of individuals



Age-related differences in 
computer input 
performance?





Age Guessing Game





• > 1,000,000 visitors

• > 500,000 participants

• ~350,000 usable participants aged 5-85

• 212,212 mouse users on Windows and Mac 
OS X
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Input Performance by Age
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Fine Motor Control by Age



Cognitive Processing Speed by Age
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Matthew Effect 
and Computer Access

Malcolm Gladwell
Photo by Kris Krüg at PopTech 2008

For unto every one that hath 
shall be given, and he shall have 
abundance: but from him that 
hath not shall be taken even that 
which he hath.
—Matthew 25:29



Biases Against Older 
Workers

...we tested whether soft 
qualities and abilities-e.g., 
reliability and commitment-are 
just as important as hard 
qualities-cognitive and 
physically based skills-in the 
eyes of both employers and 
employees. It appears that 
both employers and 
employees, young and old, 
view hard skills as far more 
important than soft skills.



Reprise
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A Vision for Equitable 
(Computer) Accessibility

• Interfaces share the burden of adaptation 

• Solutions can scale to millions of individuals

• Accessibility solutions are personalized

• Accessibility solutions are adaptive

• (Profound differences in abilities are pervasive)
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A Vision for Equitable 
(Computer) Accessibility
• Interfaces share the burden of adaptation 

• Solutions can scale to millions of individuals

• Accessibility solutions are personalized

• Accessibility solutions are adaptive

• (Profound differences in abilities are pervasive)
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