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•  Outcome 2: Empowerment and autonomy
–  Motives

–  Adaptability vs. adaptivity

•  Outcome 1: behavioural change - Designing 
persuasive technology

•  Methods:
–  Formal methods in HCI

–  Formalising user models: 
•  Formalisation for personalisation

–  Formalising dialogue and tasks: 
•  Formal Argumentation for (Persuasive) dialogues
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Consider an older adult in their home 
environment
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How to create a Smart Home Environment?
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How do you build in control into something you don’t see? 



Motivation
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Ini$al	  Assessment.	  Our	  
persona	  is	  a	  woman,	  Rut	  who	  
is	  84	  years	  old.	  The	  OT	  has	  
visited	  her	  home,	  made	  
interviews	  and	  assessments	  
using	  I-‐Rehab,	  which	  includes	  
domain-‐specific	  assessment	  
instruments.	  Rut’s	  son	  was	  
also	  present	  to	  tell	  his	  view	  
on	  Rut’s	  life	  situaBon.	  The	  
assessment	  shows	  among	  
other	  things	  that	  Rut	  has	  a	  
mild	  episodic	  memory	  deficit	  
and	  possibly	  other	  mildly	  
decreased	  cogniBve	  
funcBons,	  and	  has	  a	  mild	  
depressive	  state	  with	  worries	  
about	  falling	  and	  not	  being	  
able	  to	  get	  help.	  She	  does	  
not	  feel	  that	  the	  memory	  
deficit	  affects	  her	  ability.	  Her	  
son	  has	  a	  different	  view,	  and	  
has	  noBced	  increasing	  
difficulBes	  in	  remembering	  
taking	  medicaBon	  and	  eaBng	  
meals.	  	  

Determine	  Interven$ons.	  Based	  on	  goals	  for	  
intervenBons	  formulated	  together	  with	  Rut	  and	  her	  son,	  
the	  OT	  creates	  an	  I-‐Help	  profile	  for	  Rut	  with	  the	  
assessment	  informaBon	  about	  acBvity,	  parBcipaBon,	  
cogniBve	  ability,	  interests,	  etc.	  as	  underlying	  the	  
applicaBon,	  and	  composes	  the	  content	  by	  selecBng	  
appropriate	  funcBonaliBes.	  For	  the	  purpose	  of	  following	  up	  
the	  intervenBon,	  the	  OT	  composes	  a	  set	  of	  quesBons	  about	  
how	  the	  different	  acBviBes	  are	  going,	  forming	  a	  base	  for	  a	  
follow-‐up	  dialogue	  between	  Rut	  and	  the	  CA	  (Coach	  Agent).	  	  

Renewed	  Assessment.	  Eight	  months	  later,	  the	  CA	  noBces	  
a	  change	  of	  paPern	  in	  Rut’s	  acBviBes.	  She	  has	  begun	  to	  visit	  the	  
bathroom	  a	  couple	  of	  hours	  aQer	  she	  has	  went	  to	  bed.	  The	  CA	  
has	  older	  informaBon	  that	  Rut	  sleeps	  well	  the	  whole	  night	  with	  
the	  help	  from	  the	  sleeping	  pills	  she	  is	  prescribed.	  This	  
contradictory	  informaBon	  together	  with	  the	  knowledge	  about	  
Rut’s	  fear	  of	  falling	  when	  walking	  makes	  the	  CA	  iniBate	  a	  
dialogue	  with	  the	  DAs	  (Knowledge	  Domain	  Agents)	  and	  with	  Rut	  
to	  resolve	  the	  contradicBons	  in	  the	  informaBon.	  	  CA	  also	  inform	  
the	  nurse	  with	  Rut’s	  approval,	  and	  the	  nurse	  makes	  a	  new	  
assessment	  as	  base	  for	  changes	  in	  intervenBons.	  

Applying	  
Interven$ons.	  AQer	  a	  
period	  with	  the	  system	  
integrated	  a	  paPern	  of	  
acBvity	  has	  emerged,	  
detected	  by	  the	  acBvity	  
recogniBon	  system.	  Based	  
on	  this	  paPern,	  the	  CA	  can	  
act	  upon	  changes	  that	  may	  
affect	  Rut’s	  health.	  	  

Referral.	  AQer	  the	  visit	  by	  the	  OT,	  Rut	  visited	  a	  physician	  together	  
with	  her	  son	  for	  invesBgaBng	  a	  possible	  evolving	  demenBa,	  which	  
generated	  more	  detailed	  informaBon	  about	  her	  mild	  cogniBve	  
deficits.	  However,	  at	  this	  Bme	  point	  she	  did	  not	  meet	  the	  criteria	  for	  
demenBa.	  	  

Rut Scenario 
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Consider the professional, e.g. the 
physician
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Persons developing dementia 

50% 

Goal 90% 

Atypical	

cases 

Typical	

cases 

0% 

100% 

Time 

A 

B

National	 effort	 in	 improving	 dementia	 care.	 Example:	 
Jan	 -04:	 Experts	 defined	 measurable	 goals	 for	 improving	 dementia	 care	 in	 Sweden.	 

Example	 of	 related	 goals:	 	 
	 -	 increase	 the	 amount	 of	 patients	 receiving	 a	 correct	 dementia	 diagnosis	 from	 25%	 to	 90%,	 	 
	 -	 increase	 level	 of	 knowledge	 in	 care	 actors	 

25% 

First visit to 	

a physician (A or B) 
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Motive – national goals for improving dementia care 

Today 25% 

DMSS 
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Purpose of knowledge-based systems
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current  
practice/activity 

envisioned future  
practice/activity 

Tools:

Sketches, 

prototypes

model knowledge and  
shape the end user’s interaction  

with the knowledge 

MOTIVATION 

empowerment 

Support-
applications

empowerment 



Modeling and Using a 
“Living Dementia Knowledge 

Repository”

Purpose:
Continuing medical education (personalised)

Dissemination of research results and clinical/
best practice guidelines

Multi-professional collaborative tool for issues 
relating to: 

- dementia care in general 
- specific patient cases (tailored advice)
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Physician 
Nurse 
Occupational  
therapist 
Psychologist 

Physician 
Nurse 
Occupational  
therapist 
Psychologist 

Daily practice: 
Learning, collaboration tool 

Research: 
Knowledge modeling tool 

Example of physician’s view of integrated 

knowledge and support  

interpreted in a patient case 

Living Dementia
Knowledge

15 



Professional 

Potential future patient… 

Researcher 
Modeling tool 
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Example of a knowledge modeling environment 
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Pilot project (Nov 2011): Allowing 
health professionals model knowledge 
and design interaction

•  Physician and occupational therapists 
•  Based on the Rut scenario 
•  Focus on dialogues 
•  ACKTUS used to model content and interactivity 
•  Simple web user interfaces to envision and test the 

results 
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Ini$al	  Assessment.	  Our	  
persona	  is	  a	  woman,	  Rut	  who	  
is	  84	  years	  old.	  The	  OT	  has	  
visited	  her	  home,	  made	  
interviews	  and	  assessments	  
using	  I-‐Rehab,	  which	  includes	  
domain-‐specific	  assessment	  
instruments.	  Rut’s	  son	  was	  
also	  present	  to	  tell	  his	  view	  
on	  Rut’s	  life	  situaBon.	  The	  
assessment	  shows	  among	  
other	  things	  that	  Rut	  has	  a	  
mild	  episodic	  memory	  deficit	  
and	  possibly	  other	  mildly	  
decreased	  cogniBve	  
funcBons,	  and	  has	  a	  mild	  
depressive	  state	  with	  worries	  
about	  falling	  and	  not	  being	  
able	  to	  get	  help.	  She	  does	  
not	  feel	  that	  the	  memory	  
deficit	  affects	  her	  ability.	  Her	  
son	  has	  a	  different	  view,	  and	  
has	  noBced	  increasing	  
difficulBes	  in	  remembering	  
taking	  medicaBon	  and	  eaBng	  
meals.	  	  

Determine	  Interven$ons.	  Based	  on	  goals	  for	  
intervenBons	  formulated	  together	  with	  Rut	  and	  her	  son,	  
the	  OT	  creates	  an	  I-‐Help	  profile	  for	  Rut	  with	  the	  
assessment	  informaBon	  about	  acBvity,	  parBcipaBon,	  
cogniBve	  ability,	  interests,	  etc.	  as	  underlying	  the	  
applicaBon,	  and	  composes	  the	  content	  by	  selecBng	  
appropriate	  funcBonaliBes.	  For	  the	  purpose	  of	  following	  up	  
the	  intervenBon,	  the	  OT	  composes	  a	  set	  of	  quesBons	  about	  
how	  the	  different	  acBviBes	  are	  going,	  forming	  a	  base	  for	  a	  
follow-‐up	  dialogue	  between	  Rut	  and	  the	  CA	  (Coach	  Agent).	  	  

Renewed	  Assessment.	  Eight	  months	  later,	  the	  CA	  noBces	  
a	  change	  of	  paPern	  in	  Rut’s	  acBviBes.	  She	  has	  begun	  to	  visit	  the	  
bathroom	  a	  couple	  of	  hours	  aQer	  she	  has	  went	  to	  bed.	  The	  CA	  
has	  older	  informaBon	  that	  Rut	  sleeps	  well	  the	  whole	  night	  with	  
the	  help	  from	  the	  sleeping	  pills	  she	  is	  prescribed.	  This	  
contradictory	  informaBon	  together	  with	  the	  knowledge	  about	  
Rut’s	  fear	  of	  falling	  when	  walking	  makes	  the	  CA	  iniBate	  a	  
dialogue	  with	  the	  DAs	  (Knowledge	  Domain	  Agents)	  and	  with	  Rut	  
to	  resolve	  the	  contradicBons	  in	  the	  informaBon.	  	  CA	  also	  inform	  
the	  nurse	  with	  Rut’s	  approval,	  and	  the	  nurse	  makes	  a	  new	  
assessment	  as	  base	  for	  changes	  in	  intervenBons.	  

Applying	  
Interven$ons.	  AQer	  a	  
period	  with	  the	  system	  
integrated	  a	  paPern	  of	  
acBvity	  has	  emerged,	  
detected	  by	  the	  acBvity	  
recogniBon	  system.	  Based	  
on	  this	  paPern,	  the	  CA	  can	  
act	  upon	  changes	  that	  may	  
affect	  Rut’s	  health.	  	  

Referral.	  AQer	  the	  visit	  by	  the	  OT,	  Rut	  visited	  a	  physician	  together	  
with	  her	  son	  for	  invesBgaBng	  a	  possible	  evolving	  demenBa,	  which	  
generated	  more	  detailed	  informaBon	  about	  her	  mild	  cogniBve	  
deficits.	  However,	  at	  this	  Bme	  point	  she	  did	  not	  meet	  the	  criteria	  for	  
demenBa.	  	  

Rut Scenario 
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is	  84	  years	  old.	  The	  OT	  has	  
visited	  her	  home,	  made	  
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using	  I-‐Rehab,	  which	  includes	  
domain-‐specific	  assessment	  
instruments.	  Rut’s	  son	  was	  
also	  present	  to	  tell	  his	  view	  
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other	  things	  that	  Rut	  has	  a	  
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and	  possibly	  other	  mildly	  
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about	  falling	  and	  not	  being	  
able	  to	  get	  help.	  She	  does	  
not	  feel	  that	  the	  memory	  
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appropriate	  funcBonaliBes.	  For	  the	  purpose	  of	  following	  up	  
the	  intervenBon,	  the	  OT	  composes	  a	  set	  of	  quesBons	  about	  
how	  the	  different	  acBviBes	  are	  going,	  forming	  a	  base	  for	  a	  
follow-‐up	  dialogue	  between	  Rut	  and	  the	  CA	  (Coach	  Agent).	  	  

Renewed	  Assessment.	  Eight	  months	  later,	  the	  CA	  noBces	  
a	  change	  of	  paPern	  in	  Rut’s	  acBviBes.	  She	  has	  begun	  to	  visit	  the	  
bathroom	  a	  couple	  of	  hours	  aQer	  she	  has	  went	  to	  bed.	  The	  CA	  
has	  older	  informaBon	  that	  Rut	  sleeps	  well	  the	  whole	  night	  with	  
the	  help	  from	  the	  sleeping	  pills	  she	  is	  prescribed.	  This	  
contradictory	  informaBon	  together	  with	  the	  knowledge	  about	  
Rut’s	  fear	  of	  falling	  when	  walking	  makes	  the	  CA	  iniBate	  a	  
dialogue	  with	  the	  DAs	  (Knowledge	  Domain	  Agents)	  and	  with	  Rut	  
to	  resolve	  the	  contradicBons	  in	  the	  informaBon.	  	  CA	  also	  inform	  
the	  nurse	  with	  Rut’s	  approval,	  and	  the	  nurse	  makes	  a	  new	  
assessment	  as	  base	  for	  changes	  in	  intervenBons.	  
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period	  with	  the	  system	  
integrated	  a	  paPern	  of	  
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detected	  by	  the	  acBvity	  
recogniBon	  system.	  Based	  
on	  this	  paPern,	  the	  CA	  can	  
act	  upon	  changes	  that	  may	  
affect	  Rut’s	  health.	  	  

Referral.	  AQer	  the	  visit	  by	  the	  OT,	  Rut	  visited	  a	  physician	  together	  
with	  her	  son	  for	  invesBgaBng	  a	  possible	  evolving	  demenBa,	  which	  
generated	  more	  detailed	  informaBon	  about	  her	  mild	  cogniBve	  
deficits.	  However,	  at	  this	  Bme	  point	  she	  did	  not	  meet	  the	  criteria	  for	  
demenBa.	  	  
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deficits.	  However,	  at	  this	  Bme	  point	  she	  did	  not	  meet	  the	  criteria	  for	  
demenBa.	  	  
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Ini$al	  Assessment.	  Our	  
persona	  is	  a	  woman,	  Rut	  who	  
is	  84	  years	  old.	  The	  OT	  has	  
visited	  her	  home,	  made	  
interviews	  and	  assessments	  
using	  I-‐Rehab,	  which	  includes	  
domain-‐specific	  assessment	  
instruments.	  Rut’s	  son	  was	  
also	  present	  to	  tell	  his	  view	  
on	  Rut’s	  life	  situaBon.	  The	  
assessment	  shows	  among	  
other	  things	  that	  Rut	  has	  a	  
mild	  episodic	  memory	  deficit	  
and	  possibly	  other	  mildly	  
decreased	  cogniBve	  
funcBons,	  and	  has	  a	  mild	  
depressive	  state	  with	  worries	  
about	  falling	  and	  not	  being	  
able	  to	  get	  help.	  She	  does	  
not	  feel	  that	  the	  memory	  
deficit	  affects	  her	  ability.	  Her	  
son	  has	  a	  different	  view,	  and	  
has	  noBced	  increasing	  
difficulBes	  in	  remembering	  
taking	  medicaBon	  and	  eaBng	  
meals.	  	  

Determine	  Interven$ons.	  Based	  on	  goals	  for	  
intervenBons	  formulated	  together	  with	  Rut	  and	  her	  son,	  
the	  OT	  creates	  an	  I-‐Help	  profile	  for	  Rut	  with	  the	  
assessment	  informaBon	  about	  acBvity,	  parBcipaBon,	  
cogniBve	  ability,	  interests,	  etc.	  as	  underlying	  the	  
applicaBon,	  and	  composes	  the	  content	  by	  selecBng	  
appropriate	  funcBonaliBes.	  For	  the	  purpose	  of	  following	  up	  
the	  intervenBon,	  the	  OT	  composes	  a	  set	  of	  quesBons	  about	  
how	  the	  different	  acBviBes	  are	  going,	  forming	  a	  base	  for	  a	  
follow-‐up	  dialogue	  between	  Rut	  and	  the	  CA	  (Coach	  Agent).	  	  

Renewed	  Assessment.	  Eight	  months	  later,	  the	  CA	  noBces	  
a	  change	  of	  paPern	  in	  Rut’s	  acBviBes.	  She	  has	  begun	  to	  visit	  the	  
bathroom	  a	  couple	  of	  hours	  aQer	  she	  has	  went	  to	  bed.	  The	  CA	  
has	  older	  informaBon	  that	  Rut	  sleeps	  well	  the	  whole	  night	  with	  
the	  help	  from	  the	  sleeping	  pills	  she	  is	  prescribed.	  This	  
contradictory	  informaBon	  together	  with	  the	  knowledge	  about	  
Rut’s	  fear	  of	  falling	  when	  walking	  makes	  the	  CA	  iniBate	  a	  
dialogue	  with	  the	  DAs	  (Knowledge	  Domain	  Agents)	  and	  with	  Rut	  
to	  resolve	  the	  contradicBons	  in	  the	  informaBon.	  	  CA	  also	  inform	  
the	  nurse	  with	  Rut’s	  approval,	  and	  the	  nurse	  makes	  a	  new	  
assessment	  as	  base	  for	  changes	  in	  intervenBons.	  

Applying	  
Interven$ons.	  AQer	  a	  
period	  with	  the	  system	  
integrated	  a	  paPern	  of	  
acBvity	  has	  emerged,	  
detected	  by	  the	  acBvity	  
recogniBon	  system.	  Based	  
on	  this	  paPern,	  the	  CA	  can	  
act	  upon	  changes	  that	  may	  
affect	  Rut’s	  health.	  	  

Referral.	  AQer	  the	  visit	  by	  the	  OT,	  Rut	  visited	  a	  physician	  together	  
with	  her	  son	  for	  invesBgaBng	  a	  possible	  evolving	  demenBa,	  which	  
generated	  more	  detailed	  informaBon	  about	  her	  mild	  cogniBve	  
deficits.	  However,	  at	  this	  Bme	  point	  she	  did	  not	  meet	  the	  criteria	  for	  
demenBa.	  	  
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Adaptability vs. adaptivity



Adaptivity x Adaptability

•  Adaptivity 
–  Automatic 
–  Adaptive systems 

•  Adaptability 
–  Manually 
–  Adaptable systems 

•  Complementary approaches 
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Adaptive systems

•  Problem 
–  User must be able to control 

•  Accept or reject the adaptation 
•  Understand the changes 
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Personalization X Customization

•  Personalization 
–  Occurs when the system is adapted regarding 

user characteristics 

•  Customization 
–  Occurs when the users are able to modify the 

application according to their needs 

•  Both concepts can be considered as a subset 
of adaptation 
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Context Information

•  A formal definition 
–  Relevant characteristics to the interaction, 

such as: the user, the environment, and 
the available devices 

•  How to 
–  Sense it 
–  Model it 
–  Use it efficiently 

Dey, A.K., Abowd, G.D. CybreMinder: A Context-Aware System for Supporting Reminders. Handheld and Ubiquitous Computing. In Proc. of 
HUC'99. Lecture Notes in Computer Science, Vol. 1707, Springer, Berlin (1999), pp. 172-186.  27 



Context Information

•  Gather 
–  Automatic (e.g. GPS) or manually 

•  Model 
–  UML, OWL, OO, Key-value, Markup 

•  Assess quality 
•  Use it effectively  
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Context Awareness

•  Ubiquitous Applications 
•  Systems able to sense their context and 

react accordingly 

•  Goal 
–  Improve the usability by adapting the system 

behavior 

•  Main issue 
–  Privacy 
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Adaptation: Resources

•  Many different resources can be subject to 
adaptation 
–  Content 

•  Images 
•  Audio 
•  Video 
•  Text 
•  Widgets 

–  Presentation 
–  Navigation 
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Adaptation Granularity

•  A web application can be adapted in 
different levels 
–  The complete application can be adapted or 
–  Frames, contents 
–  Interaction 
–  Text 
–  … 
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Modeling the context

•  Many different models 
–  Key-value, Markup scheme, Graphical, Object 

oriented, Logic based 
–  Taxonomies 
–  UML 
–  MOF 
–  Ontology 

•  Pointed as the best approach 
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Personalization techniques - overview
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INTERACTIVE PERSONALIZATION TECHNIQUES

-  User Acknowledgment 
-  Personalized Interface 

-  Site Morphing 
-  User Configured Interface 

-  Content Filtering 
-  Personalized Information 
-  Collaborative filtering 
-  Contextual Interferences 
-  What‘s New 

-  Configured Process or Fastpath 
-  Pre-filled Forms and Information 
-  Personal Assistant 

NON - INTERACTIVE PERSONALIZATION TECHNIQUES

-  Server-push 
-  Event Reminders 
-  Information Delivery 



Some information capture techniques for profiling

34 

Explicit profiling:  
The individual profile is mostly built through information 
explicitly provided by the customer 

-  Registration forms 
-  Feedback forms 
-  Static or Dynamic Questionnaire(s) 
-  Rating Interface 
-  Configuration Interface 

Implicit profiling:  
The individual profile is built automatically tracking the user 
behavior and preferences  

-  Click stream analysis 


