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A DedicationA Dedication
This keynote is dedicated to 

the memory of 
Professor Colin Tully
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• The diversity of IST offerings.
• The accidental introduction of 
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– For example, GUI and screen readers
– Competing commands
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systems
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• Different systems but same 
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• Age-related differences.
• Cultural differences.
• Adapt the system to the user?
• Design for the designer.
• User centered design.
• User sensitive design.
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Why cognitive science?Why cognitive science?

• Focuses on USERS
• Supports Acceptability
• Supports Accessibility
• Supports Usability.
¬ User Modeling
¬ Human & Machine Learning
¬ Universal Access
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Why computing science?Why computing science?

• Focuses on RESOURCES
• Focuses on Information Society 
Technologies

• Supports Functionality
• Supports HUMAN COMPUTER INTERACTION
• Supports Accessibility
• Supports Usability.
¬ Machine Readable User Modeling
¬ Human & Machine Learning
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FOUR THEMESFOUR THEMES

1) UNIVERSAL ACCESS IN THE INFORMATION SOCIETY
Access anywhere, anytime, by anyone

2) USER MODELING FOR PEOPLE AND MICROCHIPS
Psychology of the person and the machine

3) BRAIN COMPUTER INTERFACES
The ultimate in accessibility and user 
modelling

4) FUTUROLOGY AND EPISTEMOLOGY
Explorations in Human Knowledge
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STRUCTURESTRUCTURE

Cognitive & Computing Science

USER MODELS HUMAN
TEMPLATE

COGNITIVE
SCIENCE

USER SENSITIVE
DESIGN

DESIGN
EVALUATION

COMPUTING
SCIENCE

A UNIFIED APPROACH

OverviewOverview
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UNIVERSAL ACCESS IN THE UNIVERSAL ACCESS IN THE 
INFORMATION SOCIETYINFORMATION SOCIETY
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OUR UA RESEARCH (1)OUR UA RESEARCH (1)

Assistive technology for people with Assistive technology for people with Assistive technology for people with 
disabilitiesdisabilitiesdisabilities

VocationalVocationalVocational
SelfSelfSelf---developmentdevelopmentdevelopment
LifeLifeLife---stylestylestyle

Research to develop better assistive Research to develop better assistive Research to develop better assistive 
technologies at Cambridge Universitytechnologies at Cambridge Universitytechnologies at Cambridge University
Need for a more systematic framework Need for a more systematic framework Need for a more systematic framework 
within which to work.within which to work.within which to work.

UNIVERSAL ACCESS IN 
THE INFORMATION 

SOCIETY

UNIVERSAL ACCESS IN 
THE INFORMATION 

SOCIETY
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OUR UA RESEARCH (2)OUR UA RESEARCH (2)

Systematic identification of assistive Systematic identification of assistive Systematic identification of assistive 
technology needs.technology needs.technology needs.
A framework within which to develop A framework within which to develop A framework within which to develop 
accessible systems.accessible systems.accessible systems.
A framework within which to evaluate A framework within which to evaluate A framework within which to evaluate 
accessible systems.accessible systems.accessible systems.
Capturing user requirements.Capturing user requirements.Capturing user requirements.

UNIVERSAL ACCESS IN 
THE INFORMATION 

SOCIETY

UNIVERSAL ACCESS IN 
THE INFORMATION 

SOCIETY
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OUR UA RESEARCH (3)OUR UA RESEARCH (3)

Universal Access & Inclusive Design. Universal Access & Inclusive Design. Universal Access & Inclusive Design. 
Adams, R. and Langdon, P (2003). Adams, R. and Langdon, P (2003). Adams, R. and Langdon, P (2003). 
SIMPLEX: a simple user checkSIMPLEX: a simple user checkSIMPLEX: a simple user check---
model for Inclusive Design.model for Inclusive Design.model for Inclusive Design.

Vocational ContextVocational ContextVocational Context
Adams, R. and Adams, R. and Adams, R. and KeatesKeatesKeates, L. S. , L. S. , L. S. 
(2007). (2007). (2007). 
Accessibility Research in a Accessibility Research in a Accessibility Research in a 
Vocational ContextVocational ContextVocational Context

Insight and awareness in accessibilityInsight and awareness in accessibilityInsight and awareness in accessibility
Adams, R. and Langdon, P.  Adams, R. and Langdon, P.  Adams, R. and Langdon, P.  
(2004). (2004). (2004). 
Assessment, Insight and Assessment, Insight and Assessment, Insight and 
Awareness In User Centred Design Awareness In User Centred Design Awareness In User Centred Design 
that Includes Users With Special that Includes Users With Special that Includes Users With Special 
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OUR UA RESEARCH (4)OUR UA RESEARCH (4)

Universal Access & eUniversal Access & eUniversal Access & e---learning. learning. learning. 
Technology Enhanced Learning Technology Enhanced Learning Technology Enhanced Learning 
Worlds. Worlds. Worlds. 
Adams & Adams & Adams & GraniGraniGraniććć (2008)(2008)(2008)...
The Potential of the BCI for The Potential of the BCI for The Potential of the BCI for 
Accessible and Smart eAccessible and Smart eAccessible and Smart e---learninglearninglearning
Adams, Comley & Ghoreyshi Adams, Comley & Ghoreyshi Adams, Comley & Ghoreyshi 
(2009).(2009).(2009).

Universal Access & Multimedia. Universal Access & Multimedia. Universal Access & Multimedia. 
Evaluating the next generation Evaluating the next generation Evaluating the next generation 
of multimedia softwareof multimedia softwareof multimedia software
Adams, 2008.Adams, 2008.Adams, 2008.
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OUR UA RESEARCH (5)OUR UA RESEARCH (5)

Universal Access & Cognitive Universal Access & Cognitive Universal Access & Cognitive 
Augmentation.Augmentation.Augmentation.

Adams, R. (2006). Adams, R. (2006). Adams, R. (2006). 
Applying advanced concepts of Applying advanced concepts of Applying advanced concepts of 
cognitive overload and augmentation in cognitive overload and augmentation in cognitive overload and augmentation in 
practice; the future of overload.practice; the future of overload.practice; the future of overload.
Universal Access & Ambient Universal Access & Ambient Universal Access & Ambient 
Intelligence. Intelligence. Intelligence. 

Adams, R. And Russell, C. (2006).  Adams, R. And Russell, C. (2006).  Adams, R. And Russell, C. (2006).  
Lessons from Ambient Intelligence Lessons from Ambient Intelligence Lessons from Ambient Intelligence 
Prototypes for Universal Access Prototypes for Universal Access Prototypes for Universal Access 
and the User Experience.and the User Experience.and the User Experience.

User User User ModelingModelingModeling...
Adams, R. (in press). Adams, R. (in press). Adams, R. (in press). 
User modelling & monitoring. User modelling & monitoring. User modelling & monitoring. 
I it d h t iit d h t i ““Th U i lh i l
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2. User Modeling (1) 

We needed a 
more 
systematic 
approach to
the 
identification 
of user 
requirements
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User Modeling (2) 

This led us to 
a 
consideration 
of relevant 
theories of 
human 
cognitive 
psychology. 
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User Modeling (3) 

It turns out 
that such 
theories tend 
to fall into 
at least THREE 
categories
Complex (ACT-
R)
Intermediate 
(Working
Memory)
Simplistic 
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User Modeling (4) 

We adopted the 
Maltese cross, 
as it is:
Powerful
Research based
Modal
Accessible.
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SIMPLEX ONE

INPUT OUTPUTEXECUTIVE

WORKING MEMORY

LONG TERM MEMORY
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SIMPLEX TWO

Complex 
output

Working 
memory

Emotions 
drives

OUTPUT

Mental 
models

INPUT

Feedback

LONG 
TERM

EXEC.
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User Modeling (6) 

Adams (2007)
Decision and 
Stress: 
Cognition and e-
Accessibility in 
the Information 
Workplace. 
Universal Access 
in the 
Information 
Society.  5, 
363-379.
Validation for 
Simplex Two
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3. Brain Computer 
Interface
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Brain Computer InterfaceBrain Computer Interface
• Links with 

accessibility 
research?

• Adams, Bahr & 
Moreno (2008). 

• Brain Computer 
Interfaces: 
Psychology and 
Pragmatic 
Perspectives for the 
Future.
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Brain Computer InterfaceBrain Computer Interface
• BCI for e-learning?
• The Potential of the BCI 

for Accessible and Smart 
e-learning.

• Ray Adams, Richard 
Comley & Mahbobeh 
Ghoreyshi.

• HCI International 2009.

• BCI for e-learning?
• The Potential of the BCI 

for Accessible and Smart 
e-learning.

• Ray Adams, Richard 
Comley & Mahbobeh 
Ghoreyshi.

• HCI International 2009.



6/25/2009 31

4) Surfing the Future4) Surfing the Future

What does the future 
hold?
What can we learn from 
cognitive & computing 
science?

What does the future 
hold?
What can we learn from 
cognitive & computing 
science?
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Future Scenario OneFuture Scenario One

Robots as 
appliances?
Robots as 
appliances?
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Scenario Two
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Human & Machine Nature?
Where is the soul?

Human & Machine Nature?
Where is the soul?

When this

Becomes that?

When this

Becomes that?
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movie! 
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