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Challenges & Needs

Technologies for assessment and intervention of cognitive and 
functional abilities face important challenges:

1.Lack of theory – existing systems are not theory driven with little
evidence of performance measures and sustained
improvements post-intervention.

2.Poor ecological validity – available tools do not promote
transfer to real life situations.

3.Rigid intervention platforms – most work focuses on a one-size-
fits-all solution, unsuitable for personalised interventions.

4.Non-adaptive system – one of the most difficult aspects of living
with dementia is changes and fluctuations in cognition and
behaviour which are overlooked by available technologies.



Person-centred approach

ICT solutions (VR Environments, Assistive Living Settings, Robot Companions, etc.) must
provide opportunities for meaningful interactions with the affected individual.

Challenges & Needs



From cognitive sciences

Key findings:

1. Testing environment effected 
efficiency but not accuracy (longer 
distances in RE than in VE).

2. Task order effect (when RE first better 
performance than when VE first).

3. Older adults showed similar accuracy 
and efficiency to younger adults but 
needed more cognitive resources 
(visuospatial abilities).

4. Older adults performance correlated 
to Activities of Daily Living.

5. Knowledge transfer between RE and 
VE in younger but not in older adults. 



VRAIS – Virtual Reality Assessment and Intervention System

This project investigated the cognitive profiles that characterise the normal age-related
decline of IADL. We aimed to gather evidence of the cognitive functions that account for
successes and failures during IADL performance across age.
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Perceptual/Episodic

Conceptual/Semantic

Unexpected interferences
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Older adults performed 
more poorly than younger 
adults. 
The age-related decline was 
more pronounced when:

Pe
rc

en
ta

ge
 C

o
rr

ec
t

F = 8.55, p < 0.005, η2
p = .082F = 9.18, p < 0.005, η2

p = .087

F = 1.755, p = 0.188, η2
p = .018

These effects were 
independent. 

- Serial recall of actions was 
considered. 

- The task was performed in 
the virtual environment.
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Older people missed 
more tasks. They also 
had more intrusions 
and order errors (VE > 
RE).

Was this because 
aspects of the task 
were unfamiliar to 
them? 

- Unfamiliar sequence.
- Unfamiliar items.
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Older adults tended to replace unfamiliar tasks/items with tasks/items familiar to them.
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Subjective experiences
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1. VR offers a reliable tool to assess functional abilities (IADL) in older 
people. 

2. Older people’s experiences, preferences, and cognitive abilities 
need to be considered and incorporated in VR tools.

3. Meaningful VE can offer optimal scenarios to assess the cognitive 
underpinnings of functional decline in old age.

4. Future research should focus on how to enhance meaningfulness, 
personalization, and optimal interfaces for visualization and 
interaction.
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From the lab to the real world



VR Kitchen Task: The task consisted of navigating a VR kitchen
environment to explore its contents. Separate groups
performed the task across settings (lab and home) and visual
experiences (3D vs 2D). Memory was then assessed across
levels of representation (Category and Item).

F/M: 40/60%
Education: 77% >=High school

Exp x Type Memory: F(1,31)=7.21 , p=0.012, 2 =.19 , =74%

People tended to perform better in the Lab than
at home.

Performing the task in an uncontrolled
environment (i.e., at home) particularly affected
memory for detailed information (item-based).
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From the lab to the real world

Exp x Type Memory x Vis Experience: F(1,31)=0.73 , p=0.788, 2==.03, =6%

Exp x Type Memory: F(1,31)=4.25 , p=0.048, 2 =.13 , =51%

VR Kitchen Task: We also assessed whether exploring the kitchen environment during
immersive (VR headset) vs non-Immersive interactions had an effect.

These effects seem to be
independent of whether
people experienced the
task in an immersive
(3D) or o non-immersive
(2D) environment.



For ICT Solutions to be real solutions, they must be culturally and linguistically
valid, ethically and socially viable.
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The VR team

Prof Ruth Aylett Dr Mauro Dragone
Dr Graham Wilson

Dr Kieren Egan



Who needs the most support? Why? 

What type of support is needed? 

What are the current care support networks? 

How might these change in the future? 

What are the current barriers to technology-enabled care solutions like?

What would the socio-economic factors and privacy and other ethical issues 

might influence adoption/acceptance?

Q&A
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Thank you


