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For many Australians across all generations, our ‘new normal’ means increasing interaction with
technology in our everyday lives. However, research consistently highlights the disparity of outcomes for
older people living in rural and remote locations — who don’t have the same level of access to health
care or technology services that their urban counterparts do.

As a specialist not-for-profit rural and remote aged care provider operating for almost 70 years, McLean
Care recognises the importance of making sure that older people living in our service heartland are not
left behind in the rapidly evolving field of smart home technologies. Consistent with our values, we are
committed to making sure older people are able to derive equal benefit from them — not only as passive
end-users, but sharing their voices as active participants in the growing field of research in this sector.

In 2019, we were successful in applying for a CHSP Innovation Grant from the Department of Health to
conduct a unique trial of a broad range of off-the-shelf technologies with older people living in the rural
communities of Inverell, Tamworth and Gunnedah. From the outset, the project was aimed at not only
exploring the role of technology in supporting wellness, but also in capturing the unique views and
experiences of older people themselves in terms of the functionality and accessibility of different
devices.

We have moved well beyond the concept that older people don’t engage with technology. This project
has demonstrated that in these changing times, with our global population rapidly ageing, and with
exponential growth in the types of technologies available, it is a natural progression for older people to
become involved in their use. In this project, participants not only trialled the technology and provided
useful feedback, but in many cases, they have successfully integrated it into their everyday lives.

The Smart Homes for Seniors project is a testament to how an effective industry-research partnership
can work to shed light on areas of emerging opportunity at the intersection of truly person-centred care,
and the field of assistive technologies. It has been a pleasure to work with the teams from Monash
University’s Emerging Technologies Research Lab and Deakin University’'s CADET Virtual Reality
Training and Simulation Research Lab. The unique combination of ethnographic and technical research
offered through this innovative collaboration sets this project apart from many others — not only
nationally, but also internationally. Their thoughtful, professional and respectful fieldwork with older
people living in our communities has been second-to-none.

I would also like to pay particular tribute to the participants themselves. In many cases, they stepped
outside their ‘comfort zones’, welcomed the research teams into their homes, and shared their stories
including their joys and frustrations about integrating smart devices into their everyday lives. This project
is so much richer for their input, and certainly could not have

happened without them. We are confident the findings will be

relevant not only for the aged care sector, but also for policy

makers, researchers, ethnographers and technology developers

alike. Importantly, the project outcomes will also be relevant to

older people considering the use of smart devices. We trust you

will find deep and relevant insights on the following pages —

affirming that technology does have a place in supporting

wellness and independence for older people living in the

community. On behalf of all of the collaborative partners, thank

you for interest in this project.

Sue Thomson
Chief Executive Officer, McLean Care
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PROJECT OVERVIEW

With an increasing ageing population globally, there
is growing interest in ‘smart home’ technologies that
can assist older adults to continue living at home.
Contemporary research confirms that technology
can support positive ageing and create increased
opportunities to age in place without loss of
independence. This is particularly important for older
people living in rural, regional and remote areas,
who have lower levels of access to services and
poorer outcomes against a range of health and
wellbeing indicators.

This report details the findings from the

Smart Homes for Seniors project, which was
designed to address the research and knowledge
gaps relating to older people’s use of smart home
technologies, and evaluate their potential for
supporting wellbeing and independence in regional
and rural communities.

In 2019, McLean Care — a specialist not-for-profit
regional, rural and remote aged care provider —
received a Commonwealth Home Support
Programme (CHSP) innovation grant from the
Australian government’s Department of Health.
As part of the grant, McLean Care partnered with
specialist researchers from Monash University's
Emerging Technologies Research Lab and Deakin
University’s CADET Virtual Reality Training and
Simulation Research Lab to trial smart home
technologies in older people’s homes with the
aims of:

« Understanding how smart home devices can
support older people in improving wellness
outcomes and living independently in the home;

» Evaluating the benefits, opportunities and
challenges of incorporating smart home devices
into older people’s homes and lives; and

» Understanding the usability challenges,
expectations, hopes and anxieties older people
have of smart home devices in assisting them to
live more independently and to improve their
wellness and wellbeing.

Older people have typically been a marginalised or
undervalued group in the design of smart home
devices, and have therefore been insufficiently
accounted for in many user studies. Data revealed in
the 2019 Australian Digital Inclusion Index (ADII)
shows substantial differences in the rates of digital
inclusion between Australians living in rural and
urban areas, and Australians who are aged 65 or
older. Research confirms that older Australians are
increasingly concerned about being 'left behind' in
the digital age, and highlights the concomitant need
for proactive policy and research initiatives to help
close this gap.

The project was unique in its interdisciplinary
research methodology, which combined
ethnographic insights, electronic data from the
devices showing participants' usage patterns, user
reviews and a short end-of-trial survey.
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THE TRIAL INVOLVED FIVE KEY
COMPONENTS:

1.

McLean Care recruited 23 households from
their existing CHSP client base in the regional
NSW communities of Inverell, Tamworth and
Gunnedah, and provided them with a wide
range of commercially available smart home
devices from different vendors with diverse
functionalities. Each household was able to
select a combination of devices suited to their
unique interests, household needs, and physical
layout of the home.

2.

Deakin University collected electronic data from
the different devices to analyse what was used
and how.

3.

Monash University undertook ethnographic
research (interviews, home visits, video tours and
technology demonstrations, observations, follow-
up phone calls and in-depth video calls) to
document and understand participants’
experiences with the technologies.

L,

McLean Care collected user reviews from the
participants on the devices that were trialled and
published them on a website.

O.

McLean Care administered a short end-of-trial
survey to capture participants’ interest in keeping
the devices, paying for them in the future and
overall feedback on the project.




Google Home digital voice assistant
81 Google Home devices were
installed in all 23 homes. The Google
Home suite of technologies installed
included Google Home, Google Home
Mini and the Google Nest Hub Max
tablet installed with the Google Duo
application (in 12 homes).
These devices provided:
» Voice-activated control of other smart home
devices;
¢ Access to music, news, weather and other
information; and
» Atouch screen and voice-activated tablet for
video calls (mediated with Google Duo app)
and screensavers (via Nest Hub Max).

Aeotec smart lights

58 Aeotec smart lights were installed
in 22 homes. The smatrt lights
consisted of: -
o Smart light bulbs (installed in existing lamps)
to light up rooms and pathways at night,
controlled by voice activation (on Google
Home), push buttons (placed near beds and
chairs), sensors, fobs and/or tablets; and
» Sensor-activated coloured lights to remind
participants of other everyday activities (taking
medication, opening garage doors).

Kogan smart kettle

in 13 homes. The smart kettle
provided hands-free, voice-activated
control of the kettle.

13 Kogan smart kettles were installed h a )

Roomba robotic vacuum cleaner

15 Roomba robotic vacuum cleaners

were placed in 15 homes. The robotic
vacuum provided a hands-free

automated alternative to manual

vacuuming and cleaning services provided
by McLean Care. The Roomba vacuum was
connected to Google Home, and activated
by voice commands.

Other devices

A number of other devices were provided to
some or all participants as part of the trial.
These included:

o A standard network cabinet ‘black box’
installed in all participants’ homes;

* An Apple iPad tablet trialled by all
participants and pre-installed with several
applications relevant to that household
(including Fibaro, Automation Bridge,
Roomba, Sonos and Google Home);

¢ Sonos music speakers trialled in three
homes (controlled by voice activation);

o Netamo weather stations trialled in two
households providing location-specific
weather information accessible via tablet or
voice requests;

o Easy Read digital clocks trialled in four
households providing the day of the week,
date and time;

e Aeotec smart switches trialled in ten
households and connected to existing
appliances (e.g. pedestal fans) that could be
controlled by smart buttons, voice activation,
sensors and/or tablet;

e Fibaro flood sensors trialled in one
household, located in the kitchen;

¢ Fibaro smart buttons installed in 23 homes
to control smart lights and switches
(e.g. pedestal fans);

e Fibaro key fob installed in ten homes as an
additional control for the smart devices;

e Aeotec motion sensor installed at the front
door of one home and connected to a smart
light; and

¢ Remotec air-conditioner Infrared (IR)
controller installed at five homes to connect
air conditioners to Google Home.



OVERVIEW OF DEVICE USAGE INSIGHTS
AND TRENDS

Preference for particular smart homes devices
remained constant over the trial with Google
Home being the most commonly used device;
Usage of devices varied widely between
households and was difficult to predict;

Usage of smart lights and switches varied widely
between households and participants preferred
different methods of control;

Google Home was used daily by participants and
usage remained consistent over time with a slight
shift to making more varied requests towards the
end of the trial;

Google Home was a 'gateway' device, that
enabled control of other smart devices and
access to a variety of information and services;
Google Home was commonly used to access
music, news and other content;

Participants used Google Home to make a wide
variety of different voice requests; and

Both the number of voice requests that couldn’t
be understood by Google and those where
Google Home wasn't able to assist remained
consistent throughout the trial.

POSITIVE IMPACTS OF DEVICES ON
HEALTH, INDEPENDENCE AND WELLBEING
Overall impacts on wellbeing

Participants experienced small but significant
comforts and conveniences from the trial
technologies. These included:

Having a smart light-enabled q

daily reminder for medications;

Being able to vacuum areas of

the home with physical ease;

Enjoying a range of functional and entertainment
options from the Google Home (e.g. music,
news, or controlling other devices with voice
commands);

Augmenting their love of nature with
screensavers (on their Google Nest Hub Max) of
the natural environment or nature, and playing
country music; and

Providing additional support for their daily
routines during the COVID-19 ‘lockdown’.

Impact on physical health and mobility

Participants balanced the
convenience provided

by smart devices with their
desire to stay active;
Smart light buttons enabled participants to
create safely lit routes for walking around their
home at night;

The robotic vacuum cleaner provided
additional cleanliness and convenience with
reduced physical labour; and

Google Home’s voice call function

presented new options in accident

and emergency situations.

[

Mental activity, learning, and purpose

The trial helped keep participants’ minds active;
Participants found Google Home's attempts

to help them learn humorous and fun;

Most participants were committed

to the trial and to learning about

the technologies;

Most participants built confidence

with the technologies as the trial progressed; and
The trial provided participants with social and
technical interactions that supported their
physical and mental wellbeing.

Maintaining and supporting everyday routines

Participants embedded the devices into their
morning and daily routines;

The smart home technologies T
complemented rather than

replaced existing technologies;
Participants adjusted their trial
technologies on a flexible basis; and
Participants augmented their daily routines with
new physical, sensory and interactive
experiences provided by the devices.



Embedding the devices in family relationships
« The devices were used within the participants’
unique family dynamics;
« Family members provided participants with
additional technical support;
» Relationships within the home were central to

the ways devices were used
and to how participants evaluated
their suitability; and

« Interactions with the devices by
pets influenced the way they were used.

i

Maintaining financial security and
minimising money worries

» Financial security was closely tied to
participant wellbeing;

» Participants appreciated that
the trial was free and covered
the cost of their participation; and v lo

« Participants always declined to sign up to
online subscription-based services or
purchases.

nm®
(V)

Supporting wellbeing with Google Home
» Participants enjoyed listening to
music; and /\
» Participants used Google Home to
connect to nature and the region.

Supporting independence with the
robotic vacuum cleaner
« The robotic vacuum cleaner
complemented (but did not replace)
regular cleaning services;
« The Roomba created a sense
of wonder for some participants; and
» The robotic vacuum cleaner required
the most monitoring and attention of all trial
devices.

Familiarity with the devices and
a sense of comfort
« Participants found Google Home’s ‘friendly’

feminine voice comforting; and
« Familiarity with the devices
created pathways for the -
participants to consider future
possibilities with new technologies.
Learning new skills and building confidence
with technology
« Being part of the trial was a key
benefit to participants; *
« The trial demystified digital
technologies for some older
participants; and
» Learning new digital skills was a key reason for
and benefit to trial participation.



CHALLENGES AND RISKS
Risks to health and wellbeing

» The robotic vacuum’s unpredictable actions
caused distress for some participants;

» The smart kettle made it easy to see heating
and temperature but was too heavy for
some participants; and

« Some participants found accommodating the
devices into their homes difficult.

Technical, security and privacy
challenges and risks

» Participants relied heavily on remote and on-
site technical support throughout the trial;

» Participants encountered challenges in
learning to use the devices and integrating
them into their routines;

» Some participants expressed anxiety about
the ‘black box’ installed in their homes; and

» Some participants were concerned about
potential privacy and security risks but most
were unaware.

Dependency risks

» The complexity of smart home device
interconnectivity reduced participants’ ability to
troubleshoot or fix small technical issues on
their own;

» Some participants were concerned about
becoming dependent on the devices or the
technical support team; and

 In coupled households, one person was more
likely to take responsibility for learning how to
use and maintain their smart home
technologies.

Challenges with operating

voice-activated devices

» Participants needed support to learn and
remember Google Home commands;

» Participants were uncomfortable with the
etiquette of Google Home commands;

» Participants experimented with the commands
when they could not remember them; and

» Participants sometimes unintentionally altered
device configurations.



Hearing, vision, lifting and tactile
usability challenges
» Participants encountered difficulties hearing,
understanding and being understood by
Google Home;
» Google Home’s ‘personality’ affected the way
participants interacted with this device; and
o Some participants found operating the push
buttons, key fob and touch screens difficult.

MODIFYING THE PROJECT DURING THE
PANDEMIC

Part-way through the trial, the novel coronavirus
began to spread in Australia, resulting in physical
distancing restrictions across the country. Given the
vulnerability of the older participants in this trial to
contracting the virus due to their age and, in some
cases, their immunocompromised health status, the
Project Steering Committee put in place extra
precautions to minimise physical contact between
participants and the project's research teams.

While the necessary restrictions imposed by the
Australian government during the pandemic directly
impacted the planned research activities and
opportunity to interact face-to-face with participants,
they also created several opportunities for
methodological innovation in the project.

Doing research with the devices through
remote and virtual ethnography and

exploring the impacts of the devices in
exceptional circumstances

Due to physical distancing restrictions during the
COVID-19 pandemic, the research was partly
undertaken remotely using the smart home devices
— where possible, participants were engaged in
video calls with the research team via their Google
Nest Hub Max device.

The conditions created by the pandemic provided a
glimpse into a possible future where fewer physical
support services are available to older people living
independently in their homes, and where there is
less access to social networks and interaction. This
provided unique research insights.

Use and benefits of the devices for supporting
wellbeing during the pandemic

» Participants looked for opportunities to use
their devices to support their activities during
the pandemic;

o The devices helped participants’ maintain
social connections during the pandemic;

o The robotic vacuum cleaner helped
participants maintain their standards of
hygiene and comfort during the pandemic;

« Some participants were less likely to ask for
technical support during the pandemic; and

« Participants were already experts in ‘home-
based routines’ which helped them cope with
the pandemic.

SHORT TERM FUTURE CONSIDERATIONS
Future vulnerabilities
Being older, most participants were aware of their
own vulnerability, and that a fall or small injury
could mean they could no longer live
independently. This impacted their approach to
using the devices in various ways, such as:
» Being cautious about making large new
investments in smart home technologies; and
» Thinking short term about their own future.
This short term outlook makes off-the-shelf and
easily replaceable or removable devices like those
installed in this trial particularly relevant for
older households.

Reflections on the trial

At the end of the trial, McLean Care administered
a brief survey to participants in conjunction with
the collection of user reviews on the trialled
devices. Participants were asked to report on a
scale of 1 to 5 how likely they are to recommend
the types of technologies trialled in the project to
others. On average, the score was 3.9 out of 5.
Participants also provided feedback on what they
enjoyed most about the project and what they
would recommend the project team do differently
next time.



Keeping the technologies
The survey asked participants whether they
would consider keeping:
« the Google Home devices;
» the Google Nest Hub Max specifically for
video calling;
» the Roomba robotic vacuum cleaner; and/or
» the Fibaro smart button to remotely operate
the bathroom light.

Participants expressed an interest in keeping all
of these devices, with a slightly higher rate of
interest shown in the Google Nest Hub Max
specifically for video calling, and the Fibaro smart
button to remotely operate the bathroom light.

More than half of the households (14) opted to
keep the technologies for three months beyond
the completion of the trial at no cost. Based on
the success of the trial, and the positive
outcomes reported by participants, the three
month extension was extended indefinitely.
McLean Care has also committed to exploring
the re-use of any returned devices by expanding
access to the technologies to other funded aged
care programs.

RECOMMENDATIONS: OPPORTUNITIES
AND ENABLERS FOR OLDER PEOPLE

» Provide smart home technologies as optional
extras for in-home services for older people
ageing in place;

» Close the gap to accessing health care and
technology services for older people living in
rural, regional and remote locations;

» Personalise the type and number of smart home
devices for each household;

» Deliver smart home technologies as part of
integrated and sustained service provision
including training and ongoing technical support;

» Provide opportunities for participation and

learning as well as encourage all older people to

gain ‘digital living skills’;

» Provide affordable, reliable and equitable
Internet services;

» Design smart home technologies to support
older people’s specific usability requirements;

» Design and install smart home technologies that
support older people’s independence, mobility
and memory;

» Test and verify suitability of all smart devices for
older people before deployment;

» Provide smart home technologies for older
people as part of flexible and hybrid ‘crisis
ready’ care systems; and

» Consider older people’s extended families.



The Department of Health's Commonwealth
Home Support Programme (CHSP) helps senior
Australians access entry-level support services to
live independently and safely at home. Aged care
provider, McLean Care, is a specialist not-for-
profit provider working in regional, rural and
remote communities to deliver the CHSP program
as well as a range of other aged care services.
The heartland of McLean Care’s service footprint
encompasses the New England region of NSW
and the Darling Downs region of South-East
Queensland. Spanning a wide geographic area,
the predominantly farming and primary production
communities in these areas have been
significantly impacted in recent years by periods
of prolonged drought and the summer bushfires
of 2019-2020.

Research confirms that older Australians in rural
and remote areas such as these have lower
levels of access to services and poorer outcomes
against a range of health and wellbeing
indicators.! The 2019 Australian Digital Inclusion
Index (ADII) also shows substantial differences in
the rates of digital inclusion between Australians
living in rural and urban areas, and for
Australians who are aged 65 or older*” Research
confirms that older Australians are increasingly
concerned about being 'left behind' in the digital
age, and highlights the concomitant need for
proactive policy and research initiatives to help
close this gap.28

Against this background, in 2019, McLean Care
made a successful application for a CHSP
innovation grant from the Department of Health to
trial smart home technologies in older people’s
homes. The project — Smart Homes for Seniors —
aimed to:

« Understand how smart home devices can
support older people in improving wellness
outcomes and living independently in the
home;

» Evaluate the benefits, opportunities and
challenges of incorporating smart home
devices into older people’s homes and
lives; and

» Understand the usability challenges,
expectations, hopes and anxieties older
people have of smart home devices in
assisting them to live more independently and
improve their wellness and wellbeing.

McLean Care partnered with specialist
researchers from Monash University’'s Emerging
Technologies Research Lab and Deakin
University’s CADET Virtual Reality Training and
Simulation Research Lab to undertake the project.

The smart device trial and research activities were
conducted between November 2019 and June
2020. The devices used in the trial included smart
power plugs (smart switches), digital voice
assistants, smart light bulbs and robotic vacuum
cleaners. All devices are commonly known as
‘plug and play’ or ‘set and forget’ smart home
technologies that are easy to remove if needed
and don't require hard-wiring to be installed. The
research tracked findings across the trial
households for a period of 4-6 months depending
on the timing of installation. An interim report
summarising the project and providing preliminary
findings was published in June 2020. This final
report provides a full evaluation based on the
unique interdisciplinary research methodology
that combines ethnographic insights, electronic
data from the devices showing participants'

usage patterns, user reviews and a short
end-of-trial survey.

As far as the project team is aware, the trial is the
first of its type in the world exploring the
experiences of older people when using smart
home devices through a combined lens of
ethnographic and technical research in a unique
applied industry-research partnership.



The trial involved five key components.

1.McLean Care recruited 23 older households
and provided them with a wide range of
commercially available smart home devices
from different vendors and with diverse
functionalities.

2.Deakin University collected electronic data
from the different devices to analyse what was
used and how.

3.Monash University undertook ethnographic
research (interviews, home visits, video tours
and technology demonstrations, observations,
follow-up phone calls and in-depth video calls)
to document and understand participants’
experiences with the technologies.

4. McLean Care collected reviews from the
participants on the devices that were trialled
and published them on a user review website
(https:/lintelligenthomesolutions.com.au/techn
ology/). These are intended as a reference for
other older Australians who may be
considering using similar devices in their own
homes.

5. McLean Care administered a short end-of-trial
survey to capture participants’ interest in
keeping the devices, paying for them in the
future and overall feedback on the project.

The project delivers significant insights for older
Australians, the Department of Health, aged care
service providers, smart technology designers,
and researchers by capturing the experiences of
older Australians’ use of emerging smart home
devices.
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PRIOR RELATED RESEARCH
AND KEY CONCEPTS

2.1 RESEARCH BACKGROUND

Given the rapidly ageing worldwide population,
there is increasing interest in ‘'smart home'
technologies that can assist older people to
continue living at home. Contemporary research
confirms that technology can support positive
ageing and create increased opportunities to age in
place without loss of independence. Despite this,
older people have typically been a marginalised or
undervalued group in the design of smart home
devices, and as such have been insufficiently
accounted for in user studies.?® This project
responds to the subsequent research and
knowledge gaps relating to older people’s use of
smart home technologies and evaluates their
potential for supporting older people’s wellbeing
and independence.

Supporting older people to live independently
at home

The recent availability of a wider range of
affordable and reliable smart home technologies
has enabled social scientists, technology
designers, industry and policy stakeholders to
investigate how these devices can support people
in their everyday lives.

There is a common expectation by technology
designers that smart devices will be used as
preventative health measures, to address social
isolation, reduce and respond to accidents, support
the work of both formal and informal carers,
improve access to health services, and reduce
caring costs amongst ageing populations. 1% 259
User research has subsequently focused on
barriers to technology adoption or user attitudes
towards specific technologies. Existing studies
show that digitally monitoring older people’s activity
is the most common form of technological
intervention. This raises questions about what
functions smart assistive technologies are
designed to perform, and who they are intended to
assist (for example, those ageing in place or their
carers). The assumptions that underpin these

studies have also been critiqued for failing to
adequately consider how technologies are (or are
not) integrated into everyday life, and for providing
an overly optimistic view of technological
interventions, which are commonly presented as a
panacea to diverse health and care challenges.26

There have been few 'in the wild' smart home trials
with older people (e.g. trials where technology is
deployed into people’s homes) 2 24 Trials that
have been undertaken have tended to focus on a
single product or showcased a particular
supplier.> 43 In response to the subsequent
knowledge gap, the project reported on here
trialled a wide range of commercially available
smart home products and brands, featuring a
range of functionalities.

Research insights from previous user studies
User-centric approaches to the design of
technology consider the diverse uses and users of
the technologies, and the various contexts into
which they may be integrated. Such research is
typically less techno-optimistic and -deterministic,
meaning that it seeks to understand (rather than
predict) the diverse and evolving ways in which
technology is used by real people in everyday life.
It may also integrate qualitative or (less commonly)
ethnographic research. Insights from user-centric
approaches in the literature and relevant to this
research include suggestions that:

» The successful integration of healthcare
technologies into everyday life depends on a
number of so-called “little arrangements”
(p.91) 28, which represent diverse forms of
social and material accommodations (such as
using a notepad to write reminders to check
blood pressure); 22

« Smart and assistive technologies are often
used in conjunction with existing tools or
unconventional methods in order to address
local, specific needs (such as taping over
unneeded buttons on a device to prevent those



with dementia from using them, or combining
diverse smart technologies to create a bespoke
telecare system); 14,23

» The use of new technologies and systems often
depend on human mediators to integrate
technologies into a person’s home. 15, 16
These mediators may be formal (i.e.
professional) or informal carers, and may assist
with installation, maintenance or
troubleshooting; and

» User interfaces for technologies such as smart
phones need to better account for the diverse
perceptual, motor, and cognitive abilities of
older people *® For instance, providing users
with larger buttons is an example of adapting to
the specific needs of (some) older people with
tactile or visual challenges.”

Guiding older people towards options that suit
their needs

The Australian Aged Care Industry’s recent
technology roadmap notes that “the plethora of
available technologies brings the need for
mechanisms and processes to guide end-users in
their selection” (p. 33).39 Likewise, consumers need
to understand the possibilities offered by
technology, and be able to access and navigate
information from a “trusted source” relating to how
technologies address their needs, provide “user-
friendliness” and deliver affordability (p 33).3°

To date however, there are limited options and
information available for older people who are
interested in exploring the integration of smart
technologies into their everyday lives. The reviews
that are available online tend to focus more on the
technical aspects of the devices (for instance their
interoperability, operating platforms, security and
privacy practices); or offer technical reviews from
general users rather than older people themselves.
Others are more of a 'how-to' guide for family
members or carers when introducing smart home
devices to older users. The project reported on
here was designed from the outset to collect
reviews of the trialled devices from the participants
themselves with the intention of publishing this
information in an accessible online format to help
guide older people who may be considering using
these types of technology.

2.2 KEY CONCEPTS

The research conducted in this trial builds on or
mobilises a number of key concepts to understand
how smart home technologies can support older
people to age in place.

Wellbeing

In the project reported on here we were
concerned with how smart home devices can
contribute to older people’s wellbeing. Our focus
was on the aspects of wellbeing specifically
related to independence, and the experience of
ageing in place and in one’s own home. The term
wellbeing is widely used however it is neither
easily nor uniformly defined in the ageing in place
literature, and is used inconsistently by both
researchers and Iaypeople.41

Broadly defined, wellbeing is associated with
being content, healthy or comfortable.®3 The
Organisation for Economic Co-operation and
Development (OECD) (2015) states that “well-
being is multidimensional, covering aspects of life
ranging from civic engagement to housing, from
household income to work-life-balance, and from
skills to health status” (p. 17).32 The Australian
Institute of Health and Welfare understands
wellbeing as a product of determinants of
wellbeing (including material resources and family
functioning), welfare services and supports, and
contextual factors (such as ageing).> Wellbeing
indicators (that make up overall welfare), include
material living conditions, health and vitality,
environment, work, personal safety, skills and
learning, and community engagement.

While informed by these definitions, the research
reported on here was qualitative and undertaken
in place. This meant that we were careful to work
with research participants in order to understand
their own definitions of wellbeing, and what
independence with smart home devices meant
to them.



Ageing in place and independent living

Ageing in place is the accepted terminology
describing older people remaining in their homes or
communities as they age, and can be defined as
“remaining living in the community, with some level
of independence, rather than in residential care”

(p. 133).8 Ageing in place typically contrasts with
institutional care, such as that provided in nursing
homes or similar facilities. Independent living is less
commonly defined in the literature. This may be
because the term “has a different meaning for each
older adult” (p. 832).2 Nonetheless, independent
living commonly suggests a lack of dependence on
others to complete everyday tasks, the capacity to
live an active life and remain mobile, or simply the
ability to live at home rather than in an aged care
facility.

Smart technology and the Internet of

Things (loT)

Smart technology is a contested term, but commonly
describes Internet-connected devices that can be
automated and remotely controlled. Touch screen
and voice activation are common ways to interface
with smart devices. Examples of smart devices
include smartphones and tablets, digital voice
assistants like Google Home, and smart lights. The
integration of computer chips, sensors and wireless
connectivity into everyday devices is also referred to
as the Internet of Things (loT). The term ‘loT’ is often
applied to smart appliances or devices which haven't
historically had an network connection, this includes;
Wi-Fi, Bluetooth and radio frequency identification
(RFID), such as an electronic door lock. 0T devices
can 'sense' information without the need for human
intervention.’ They are essentially part of a network
of things, in which information and communication
systems are invisibly embedded into everyday
environments. Automated and robotic devices like
vacuum cleaners or sensor lights may also be
included under the banner of smart technology, as
they were in this project.

Assistive technology

Assistive technology refers to a much broader range
of technologies than those considered ‘smart’, and is
widely adopted in the ageing in place literature. A
2004 World Health Organisation definition

describes assistive technology as “an umbrella
term for any device or system that allows
individuals to perform tasks they would otherwise
be unable to do or increase the ease and safety
with which tasks can be performed” (p. 10).4°

In the context of this research, some of the smart
home technologies selected for the trial can also
be considered assistive technologies, such as the
Roomba robotic vacuum cleaner. However, as we
and others have explored in relation to past trials of
smart home technologies intended to enable
improved safety and ease, the claimed benefits or
intended outcomes of assistive technologies are
not always realised. 3 43 44 45

Digital voice assistants

Digital voice assistants like Google Home that was
used in this trial, and others such as Amazon'’s
Alexa, are fast becoming some of the most
ubiquitous devices in the world. Some industry
observers predict that by 2021 there will be more
voice assistants on the planet than people,
which is a growth rate that exceeds the mobile
phone’s.3® Also known as conversational agents,
chatbots and smart speakers, digital voice
assistants provide voice-activated access to
information available on Internet search engines
(such as Google), and can connect with other
smart home and IoT devices to enable voice-
activated control of these technologies. In most
markets, including Australia, digital voice
assistants like Google Home are sold with a
female voice as default.*?

Service robots

The robotic vacuum cleaner used in this trial
belongs to the service robot suite of technologies.
In personal and domestic use settings service
robots mainly include vacuum and floor cleaning,
lawn-mowing robots, and entertainment and
leisure robots, including toy robots, hobby
systems, education and research.® According to
ISO 8373, robots require “a degree of autonomy”,
which is the “ability to perform intended tasks
based on current state and sensing, without
human intervention”.*® Robotic vacuum cleaners
are the most highly adopted computational robots
in the world.
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3'RIAL HOUSEHOLDS

SUMMARY OF TRIAL PARTICIPANTS

Total Participants Ongoing Device Use
©® @ 33Partiipants %% % % 2 %
23 Households m 14 households
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ retained their
19 Women 24\~~~ . devices beyond
4 Ven AW T 7T theinitial trial
AAAAA
Household Composition Pets
z 9 Single-Occupant ‘d 3  at3homes
“ (7 women, 2 men)
&, 11 Dual Occupants ‘S 1 atlhome

g 2 3+ Occupants & 7 at 4 homes

Age Born overseas:
Average age: 81.8 1 participant
Age Range: 73-93 “ Aboriginal Australians:

2 participants

Age Breakdown:

70-74: 1 Participant
75-79: 10 Participants Home ownership
80-84: 13 Participants Home owners: 14
-90: ici Shared-ownership: 5
85 90 ! Part!c!pants /@\ (with family or third party)p
90-94: 2 Participants N Undisclosed: 3
Location
Gunnedah, NSW: 6 households (9 participants)
Tamworth, NSW: 4 households (8 participants)

Inverell, NSW: 12 households (16 participants)




RECRUITMENT, PARTICIPANT
TRAINING AND SUPPORT

Map: Community locations for households participating in the trial

Participant households were recruited by McLean
Care from their existing CHSP client base in the
regional NSW communities of Inverell, Tamworth
and Gunnedah. Participants were deemed eligible
for the project if they:

« Were a CHSP recipient (aged 65+ or 50+ for
Aboriginal and Torres Strait Islander people);

« Were not living full-time with anyone under the
age of 65 (or 50 for Aboriginal and Torres Strait
Islander people) as this may have caused
interference with the devices and impacted the
reliability of the research results;

» Had reliable mobile phone reception in their
home (required to operate the devices); and

« Did not have any visual or hearing
impairments which would impact their ability
to operate the devices.

Potential participants were randomly selected from
a list of McLean Care’s CHSP clients and
contacted by telephone by the project manager.
During the phone call, further information was
provided about the project and its aims. The
eligibility of potential participants to participate was

Located at Jukumbal, Kamilaroi/Gomeroi Nations

verified and they were given the opportunity to
ask any questions, including what their
participation would entail at a practical level. All
participants were advised that participation in the
project was voluntary and would have no bearing
on the services they receive from McLean Care.
Possible impacts of the project, such as slight
variations in the participant’s household energy
consumption and power bills were also discussed.

Overall, a total of 33 participants were recruited
across 23 households. In some coupled
households, both partners were CHSP recipients.
This final number of participants exceeded the
participation target set for the project by more
than 60%.

Deakin University and Monash University
research teams each received Human Ethics
approval from their respective Human Ethics
Committees. As a thank you for their time, each
household received a $50 supermarket gift
voucher after completing the first and final stages
of the ethnographic research (up to 2 vouchers
per household).



Following recruitment, the McLean Care project
technician visited each participating household to
further discuss the project and gain signed consent
to participate. This initial meeting was also used to
understand the layout of the participant’'s home and
consider which devices might best meet the
household’s needs. Participants were shown a
sample of each of the devices from which they could
select their preferred combination in consultation
with the project technician.

At the second visit, the selected items were
configured and installed and the technician gave
participants basic training in how to operate them.
Simplified user guides for each device (prepared by
the project team) were also provided and left with
participants for their reference as required.

During the life of the project, participants could ring
the technician for troubleshooting support. For
instance, on some occasions, the technician was
able to guide participants to reboot the vacuum
cleaner, highlighting both the willingness and ability
of participants to learn technical fixes over the
phone. Remote monitoring of devices also enabled
proactive provision of support when a notification
was received that a device was offline or dormant for
an extended period of time.

Where issues could not be solved over the phone,
the technician visited people in their homes. During
the COVID-19 pandemic additional infection control
and safety measures were implemented and in-
home visits were limited.

A Project Steering Committee with key staff from
each of the three partner organisations was
established to provide oversight and governance for
the life of the project. The Committee met regularly
throughout the project term and worked together to
track progress against project milestones, to
troubleshoot any emerging issues and to actively
monitor and mitigate risks. This was particularly
important as the project was impacted by both the
summer bushfires of late 2019 and early 2020, and
the global COVID-19 pandemic. Both events
required the team to adapt their approach to
travelling in the regional communities where the

project was undertaken. Overall, the combined
expertise, knowledge and contribution provided by the
three partner organisations was considered to be a
fundamental aspect to ensuring the project’s success.

As part of the Committee's commitment to continuous
improvement, a self assessment was conducted at
the conclusion of the project in June 2020. An
anonymous online survey was developed to gauge
the Committee members' feedback in relation to the
effectiveness of the governance model used, project
outcomes, the utility of the three-way partnership
model, what worked well and what challenges were
encountered. All Committee members completed the
survey and the results showed that the team
members considered that:

» The Project Steering Committee:
o Was effective and fit-for-purpose;
o Delivered on what it said it would do;
o Actively monitored and managed issues and
risks; and
o Was an effective forum for inter-organisational
collaboration.

o The project:

o Achieved its intended outcomes and was
effectively delivered;

o Was delivered in accordance with the
funding objectives;

o Made a worthwhile contribution to the field;

o Contributed new insights to the field; and

o Had a positive ‘real life’ impact on the
participants.

« The people involved:
o Had the right skill sets;
o Knew what they were doing; and
o Pulled their weight and did what they said
they would.

» The collaborative partners:
o Worked well together;
o Would consider working in a collaborative
arrangement again;
o Would specifically consider working with the
same partners again; and
o Found the project professionally satisfying.



The project team undertook an internal selection The device selection process was carried out
process to identify smart home devices that would be  completely independently of any advice or
used throughout the trial. The selection process incentives provided by device manufacturers or
looked at functionality, capability (e.g. communication distributors.

protocols, proprietary technologies, closed or open

systems) and connectivity (Internet, network and Participants were guided by the project team to
other requirements) of a range of commercially select from this suite of devices. Table 1 provides a
available smart home devices. The availability of list of devices installed into each of the participating
stock also influenced the final selection of devices. households. For more detail on the devices

Only ‘plug and play’ devices that could be easily installed in participants’ homes, see Section 7.2.

removed if required and did not require hard-wiring or
permanent modification to participants’ homes were
used.

Table 1 — List of smart devices installed into participants’ homes
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PROCESS AND RESEARCH
METHODOLOGY

Project funded by Department of Health October 2019

Project Steering Committee established November 2019

Ethics approval received (Monash and Deakin) Nov-Dec 2019

Smart home devices purchased (McLean Care) January 2020

Data collection framework established (Deakin) January-February 2020
Participant recruitment (McLean Care) January-March 2020
Smart home devices installed (McLean Care) January-March 2020

Research Stage 1: Home visits for installation of data
collection devices (Deakin) and ethnographic fieldwork (Monash) February-March 2020

Research Stage 2: Follow-up phone calls with participants (Monash) April 2020

Research Stage 3: In-depth interview phone and video replacing home

visits (Monash), and final collection of smart device data (Deakin) June 2020
Collection of user reviews for trialled devices (McLean Care) May-June 2020
Trial ponclusion, technologies removed or agreements in place for June 2020
ongoing use

Project Steering Committee self-review to capture lessons learnt June 2020
Interim report published June 2020
Project website live with user reviews June 2020
Final evaluation report published February 2021
Dissemination of project findings including ethnographic video 2021 (ongoing)

documentary
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Research team in action during fieldwork visits: Mick, Melisa, Rex, Sarah, Yolande and Larissa are seen interviewing, filming, testing
devices and doing home tours with the following participants: Francis, John and Shirley, Edna and Bob, Mary and lan, Robert, Hilda and
Owen, Helen and Ken.



The interdisciplinary methodology developed in
this project is innovative and a world first in
bringing together visual, digital and virtual design
ethnography methods from the social sciences
developed by the Emerging Technologies
Research Lab at Monash University with home
data collection and technical monitoring methods
developed by the CADET Virtual Reality Training
and Simulation Research Lab at Deakin
University. The project provides an example of
how interdisciplinary methods can be tailored to
specific socio-technical research questions as
well as establishing a transferable template that
can be used by others in future projects relating
to understanding everyday smart device and
service use and design.

6.1 SMART HOME DATA COLLECTION
AND MONITORING

In order to support the operation and monitoring
of the smart home devices as well as the
corresponding data collection activities, the
Deakin University team developed a bespoke
data collection framework as shown in Figure 1.
The framework was designed specifically to
monitor the operation of the smart home devices
and to report on issues affecting their operation

such as a loss of Internet connection or whether a
device was not operating as intended. If the
Internet connection within a home was interrupted
the home would be detected as being offline and
an email would be sent to the research team
alerting them of the issue. Potential problems
with the smart devices were also flagged if there
was no activity detected for an extended period

of time.

The framework also supported the research team

in acquiring, collating and analysing research data
from the smart home devices in participants’
homes. Data was only collected subject to
receiving informed consent from participants.
Collected data included when a smart light bulb
was used, or when a voice command was made to
a Google Home device. The acquisition of data was
achieved by monitoring all smart devices for
changes and then storing information when a
change occurred. The data collected was then
collated into a standardised format and securely
stored both locally and in the cloud. This meant that
data could be securely logged even when the
internet was unavailable with a local backup of
collected data.

Figure 1. Smart home monitoring and data collection configuration used during the trial



6.2 ETHNOGRAPHIC RESEARCH The ethnographic research was designed to:

Monash University used an ethnographic research « Take researchers into the everyday lives and
process involving video ethnography and digital worlds of participants in situ in their homes in
ethnography methods and approaches that the order to understand the complexities of the
Emerging Technologies Lab leads in circumstances in which they experienced
internationally. The methodology was innovative in the devices;

two ways. Firstly it involved interventional + Reveal otherwise invisible aspects of
ethnographic techniques of collaborating with participants’ sensory, emotional and practical
participants to explore their experiences of and experiences of using the devices; and

» Understand how participants learned to use the
devices, how they were beneficial and where
they presented challenges.

learning with the devices (rather than observation
which tends to dominate in user studies). Secondly,
it developed new online video research methods in
the context of the COVID-19 pandemic, which
enabled researchers to maintain their close
discussions with participants in their homes using
video conferencing and mobile platforms.

The research was undertaken in three stages, and
was complemented by the device data collection
undertaken by Deakin University.



Stage 1: The Monash research team undertook using the devices with participants, as well as

video ethnography which involved a series of touring their homes to understand how the devices
face-to-face activities with participants in their had become embedded in their home life. During
homes, all of which were video and audio these home visits, a Deakin researcher would
recorded, and transcribed. Researchers troubleshoot any technical issues, and then
explored with participants the details of their worked with participants to ensure that they could
experiences of using the devices, how they had continue to use the technologies. Before leaving,
become part of their lives and everyday routines the Monash team invited participants to keep a
and the challenges they faced with them. These diary of their experiences with the technologies,
deeply engaged encounters included, for which we would review with them at the next
instance, communicating with Google Home and stages in the research process.

The Monash team interviewed
Edna and her husband, Bob at
their kitchen table.

As Edna got up to take us on a
tour of her house she started to
discuss her experience of the
technologies with us further ...

...In conversation with Bob
who showed us how he had
encountered using the fan.

We worked in teams of two
researchers, one video recording
and the other audio recording. Here
we are discussing Bob'’s successful
use of the smart bathroom light with
Edna.



Our tour of the home included Edna and Bob’s
bedroom, where Edna demonstrated to us
how she used Google Home to play her
favourite music by Andre Rieu, while she
made the bed during her morning routine.

Our tour ended in the living room, where Edna
sat in her favourite chair from which she could
give voice commands to Google Home. She
asked the smart kettle, which she told us she
only used for guests, to boil some water so
she could make us a cup of tea.

Finally, we sat down with Mick from the Deakin
research team (who was in the background
setting up the technologies for remote data
collection) so that Edna and Bob could discuss
the challenges they had encountered with the
technology and how these might be resolved.

In stage 3 we interviewed Enda and Bob via
video call finding a new way to be in her
home with them. Edna sat in the same chair
in her living room, where she had spoken to
us during our visit, using the iPad for the call.

She turned the iPad to Bob, sitting in
his own favourite chair, repeating our
questions to him so that he could hear.



Stage 2: Monash researchers made a series of
short follow-up phone calls (10-20 minutes) to
representatives from each participating household.
Where possible, participants also used and
experimented with the devices during these calls.
The impact of the COVID-19 pandemic was
covered in relation to any changes in use of the
devices due to spending more time at home.

Stage 3: The third and final round of Monash
fieldwork was undertaken remotely due to COVID-
19 restrictions and because the participants
belonged to a vulnerable group. Virtual home visits
involved using digital platforms and devices such
as mobile phones and tablets for voice and video
calls. These calls enabled researchers to access
participants in their homes using both audio and
video, bringing with them the prior research
knowledge of the layout and use of the home
gained in stage 1 in order to ask follow-up
guestions as well as participants’ evaluations of
and reflections on the devices themselves and the
trial. Diaried experiences were discussed with the
research team where available.

6.3 SMART HOME DATA AND
ETHNOGRAPHIC ANALYSIS:
Smart home data analysis:

« Smart home device data for the smart lights,
smart buttons, motion and door sensors, smart
switches, and key fobs were collected directly
from the Fibaro Home Centre 2 gateway;

« Google Home device data, including voice
requests, was collected from the associated
Google accounts using the Google Takeout
feature;

« Usage data for the smart kettle and robotic
vacuum were determined indirectly based on
voice requests made to Google Home to
interact with the devices;

» All usage data collected throughout the trial
was stored in a secure and centralised
database; and

« Data was then analysed at the device, home,
and aggregate levels using standard data
analysis techniques and tools.

Ethnographic analysis: The video and interview
materials were analysed by the Monash research
team where each participating household
represented a case. Each case was analysed in two
ways. The first was to use a set of questions
developed by the Monash research team
corresponding to the aims of the project. The second
was to derive additional recurring themes and
corresponding insights from the case materials.
These findings were aggregated to detect patterns
and overall findings and insights.

Cross-analysis between the research teams: The
Monash and Deakin research teams met regularly to
analyse and discuss the findings at key stages in the
project. This was approached using a number of
different methods including:

» Reviewing the available technical data and
contextualising and interpreting the usage
trends and patterns through the ethnographic
insights; and

« Identifying the ethnographic insights and cross-
checking these with the available technical data
to confirm insights and identify anomalies.

6.4 USER REVIEWS

At the end of the trial period, participants were
collaboratively engaged by the McLean Care project
team in a process of co-design, to determine how
the devices should be reviewed and what the most
user-friendly design would be for displaying this
information online. This was considered important to
ensure that the design of the website and display of
the user reviews would be easily accessible for older
people who may access the website.

This process resulted in surveys examining how
easy each device was to use, its look and feel, its
reliability (how well it worked), and the perceived
overall benefit of using it. Each participant was also
asked to rate each device out of five and was given
the option to provide general comments about the
devices. These reviews were then published on a
dedicated project website, with the intention of
providing other older people with a useful point of
reference when potentially considering the use of
similar devices in their own homes.



6.5 FINAL SURVEY

In conjunction with the user reviews, participants
were also invited to complete a final survey about
the project administered by McLean Care. The
survey explored how likely participants were to
continue using the Google Home suite of devices
(comprising the Home, Nest Hub Max, and Mini)
for general use, the Google Nest Hub Max
specifically for video calling, the Roomba vacuum
cleaner, and the combination of the smart button
and smart light in the bathroom. Participants were
also asked if they would be willing to pay to use
the devices in the future, whether they thought
other people may be willing to pay to use the
devices, and how likely they would be overall to
recommend the devices to others. Participants
were also asked to provide gene