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“It is difficult to know what the future holds.

The future is by no means empty – it will be occupied by built environments, infrastructures and 

things that we have designed. It will bear the consequences of our histories, structures, policies 

and lifestyles, which we daily (re)produce by habit or with intent in design.”

Mazé (2016)



Future Cities….

Cities are continuously evolving, seeking to become more

attractive as places to live, work and play



Future Cities….

They are engines of economic growth as well as the key to our

future health and wellbeing.



Future Cities –
Looking back…
Ebenezer Howard – Garden City

Well connected and biodiversity rich public

parks, and a mix of public and private networks of well 

managed, high-quality gardens, tree-lined streets and 

open spaces. Distinct separation of the residential, 

industrial and civic areasand in the useof parks to screen

residential neighbourhoods from roads and other

undesirable things. strong local cultural, recreational and 

shopping facilities in walkable neighbourhoods



Future Cities – 1979
Ken Gatland & David Jefferis







Transgenerational Technology (TT) 

Optimises use, adoption, autonomy, and acceptance of 

technology to assist and enhance the lived experience 

across the generations 

Marston, Shore, Stoops & Turner, 2022



Transgenerational Assistive/Accessible Technology (TAT) 

Refers to Assistive Technologies designed to be adaptive 

and supportive to people across the generations who 

experience physical and/or cognitive limitation

Transgenerational Assistive Robotic Technology (TART)

Refers to powered robotic orthosis/prosthetics that 

enhance, augment ability and body connective awareness 

- embodiment which are adaptive across the life course 

and to user needs requirements

 

Marston, Shore, Stoops & Turner, 2022



Transgenerational Living Communities & Cities (TLCC) 

Posits that all generations in a community experience and 

feel part of inclusive and autonomous ecosystems

Transgenerational Gaming (TG)

Encourages optimized digital game experiences irrespective 

of the age or ability of the player

 

Marston, Shore, Stoops & Turner, 2022



Marston, Shore, Stoops & Turner, 2022



Technology Acceptance
Relates to a persons’ acceptance and continued use of technology

Tools that can optimise and predict users’ acceptance are known as TAM – Technology Acceptance Model (Davis, 1985)

Theoretical approaches that to describe factors that affect user acceptance of technologies

They can also be used to describe factors that explain users’ intentions to use a device

Shore, 2018



Technology Abandonment
Describes reasons why a person may no longer engage with or use an assistive device

Failures of providers to pay attention to UX and needs requirements

Easy to procure devices or technology

Poor performance

Changes in needs or priorities



Exoscore – A design tool to evaluate 
factors associated with technology acceptance 
Of soft lower limb exosuits by older adults  

Shore, et al., 2020



Introduction

Exoskeletons and exosuits are types of robotic mobility assistive devices that have the

potential to assist a person’s mobility in numerous settings (Borisoff et al. 2017).

There is increased focus on exoskeletons as mobility aids for specific cohorts, such as

older adults (O'Sullivan et al. 2015).



Method: Fieldwork & Analysis

Five themes emerged from analysing and interpreting our fieldwork study.
This provided broad understanding of expression by older adults about the acceptance of lower limb exoskeletons.



Exoscore: Development
The five themes generated new knowledge as a basis for three new constructs for Exoscore, (Shore et al, 2020)

Experiential 
Perception

The perception the 

older adult has of the 

interaction with the 

lower limb exoskeleton 

when using and wearing 

it 

Self-Liberty Quality of Life 
Enhancement

Autonomous 

perceptions of control by 

the older adult when 

using or wearing the 

lower limb exoskeleton

Relating the use of the 

lower limb exoskeleton 

to activities and 

instrumental activities of 

daily living’ 

(ADL, IADL)

Theme 3,4 & 5 Theme 1, 2 & 3
 

Theme 2, 3 & 5
 



Exoscore Development



Exoscore is embedded within an Iterative Design Assessment Model (IDAM) (Shore, et. al., 2020)



Pilot Study

We conducted a study to pilot test the initial version of Exoscore. 

This was performed by applying the three elements of Exoscore during design concept 

testing of a soft lower limb exosuit for older adults as part of the EU project XoSoft (XoSoft, 

2016). 



Pilot Study: Participant Information
All of the participants had Functional Ambulation Category (FAC) scores of between four and five (Holden, et al., 1986).   

Participant 1 2 3 4 5 6 7 8 9 10 11

Gender M M M F M F F F F F M

Age 69 79 72 52 58 48 85 68 82 54 76

Diagnosis Stroke Hereditary 
spastic spinal 

paresis

Incomplete 
spinal cord 

injury

Incomplete 
spinal cord 

injury

Stroke Incomplete 
spinal cord 

injury

Gait 
impairment, 

falls 

Post-polio 
syndrome

Spinal stenosis Myasthenia 
gravis

Spinal stenosis

FAC 4 4 4 4 4 4 5 5 5 5 5



Pilot Study: Descriptive statistics
The participants could perceive the exoskeleton to be useful. 

The results for the ANX construct both during Perception and Perceived Impact Phases, would indicate it as an important one 

to capture a sense of confidence, or not by an older adult while being assisted by the exoskeleton.  

An item within the EP construct concerning the ‘look’ of  the exosuit appeared to have a lower result which could be down to 

the aesthetics of the exoskeleton, or other factors not yet defined.

The ‘look’ of the exoskeleton may be a critical measure to evaluate acceptance or not of the exoskeleton.



Pilot Study: Feedback
Exoscore was described as ‘easy to use’.

It could be improved by revising some of the terminology and improving the introduction phase. 

The Perceived Impact Phase questionnaire made more sense to the participants, following the experience of the exoskeleton.

Exoscore is further developed to include a version for testing user experience of exosuits in home settings. 

Consideration towards length of testing time and validation of questionnaire completion (e.g. hurriedness, fatigue). 



• Reduced mobility can lead to a reduction in independence and autonomy when 

conducting daily activities; this, in turn can affect quality of life.

• Exoscore facilitates phases of evaluation and assessment of perceptions to lower limb 

exoskeletons & exosuits by older adults.

• IDAM and Exoscore offer opportunity for interaction between design teams and 

participants as a means to optimize acceptance of exosuits and improve quality of life. 

Key Points
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Thank You

Questions?


