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Executive summary
Outdoor and indoor environments impact older people’s mobility, independence, quality of life, and
ability to ‘age in place’. Considerable evidence suggests that not only the amount, but also the
quality, of open and green spaces in the living environment is important. The quality of public and
green spaces is mostly measured through expert assessments by planners, designers and
developers. A disadvantage of this expert‐determined approach is that it often does not consider
the appraisals or perceptions of residents. Daily experience, often over long periods of time, means
older residents have acquired intimate knowledge of their neighbourhood, and thus, may be more
qualified to assess these spaces, including measuring what makes a valued or quality open space.
This pilot study was supported by Office for Ageing Well, SA Health and carried out by the University
of Adelaide in 2018‐19. As well as trialling a citizen science approach to evaluate public spaces
(including green spaces), the pilot project developed and tested audit tools to be used by citizen
scientists to evaluate spaces around their own neighbourhoods.
Methods and Approaches
Two main audit tools were developed: an online tool for a smart phone and a field note booklet
used in conjunction with a disposable digital camera that replicated the smart phone tool. The
online tool was hosted on the ESRI platform, Survey123™. The audit tool allowed participants to
record their experiences and perceptions of public spaces in the course of normal day‐to‐day
activities. Use of the audit tools included a set of printed instructions and a brief face‐to‐face
training session. Thirty‐two citizen scientists were recruited through WeekendPlus, the Seniors Card
digital magazine and COTA SA’s The Plug‐in, with 15 completing the training. Citizen scientists
trialled the smart phone audit tool over a three‐month period, recording and auditing 264 public
and green spaces in their neighbourhoods. Data collected included geocoded location data,
photographs, and qualitative comments along with survey data.
The Value of Green Spaces and Public Spaces for Ageing Well
Contemporary scholars and policymakers alike have a new focus on ageing well, a broad term
describing the ability to maintain optimal physical, mental and social wellbeing in older age. With
older people spending a large proportion of their time in their local neighbourhoods, design and
planning of the built environment is increasingly important to facilitating healthy ageing in place.
The characteristics of an urban neighbourhood, including green and public open spaces, influences a
person’s life experiences, their health, social networks, sense of enjoyment and quality of life.
Where a person lives is more than merely a backdrop to their daily life, it is an important influencing
element on how that life is lived and experienced.
The conceptualisation of environment influencing health and well‐being as people age in place has
seen the development of several standards, guidelines and principles to improve public spaces,
neighbourhoods, buildings and constructions to ensure that older people can fully utilise those
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spaces; with the most widely adopted across the world being the WHO’s guidelines for age friendly
cities (WHO 2007, 2015).
With increasing numbers of people living in urbanised locations, daily contact with nature is
becoming less easy and less self‐evident. As we increasingly move to apartment living and bigger
houses on smaller parcels of land, engagement with green and open spaces is more likely to
become part of the public sphere rather than occurring in private spaces. Space itself is costly,
especially in an urban context, and the costs of good design and maintenance of green spaces need
to be factored into urban planning. Therefore, it is important to understand how green and open
spaces enable good health and wellbeing, and what constitutes sufficient access to nature in
residential environments to facilitate good health and well‐being.
Citizen Science and Co‐design
This pilot study has used the Australian Citizen Science Association’s (ACSA) key principles of citizen
science as a guide. ACSA defines citizen science as the “public participation and collaboration in
scientific research with the aim to increase scientific knowledge”. Citizen scientists in this pilot study
contributed to the data collection, preliminary analysis of that data and reflected on the study and
audit tool design. They also contributed to the co‐design of a proposed larger, three‐year project.
An Australian Research Council (ARC) Discovery Project was subsequently submitted (twice) but was
not funded. This project design is currently being targeted for alternative funding sources, including
an ARC Linkage Project or the Federal Department of Industry, Science, Energy and Resources
Citizen Science Grants.
The key reflections on citizen science for participants in the pilot study were that it was an engaging
use of their time where they felt they were contributing something of value to science, as well as
potentially improving outcomes for the neighbourhoods in which they lived. They appreciated the
opportunity to reflect on their own data, engage with the de‐identified dataset and were keen to
contribute to the reflective process through the post‐audit interviews.
As part of this reflection citizen scientists also offered suggestions on design of a larger project.
These suggestions fell into three clear themes: (1) more engagement by citizen scientists in co‐
designing the audit tool and methodology; (2) providing a greater range of roles for citizen scientists
beyond data collection, including elements of data cleaning, analysis, co‐design workshops and
activities that use the audit results (for example redevelopment of case study sites in the
community or working with design students to create models of innovative green and open spaces)
and (3) creating varied ways of engaging citizen scientists in the whole project – for example,
through e‐newsletters, an interactive web page that includes chat functions and de‐identified meta‐
data, short text messages updating citizen scientists on data collection progress (both individual and
team progress), and opportunities to provide feedback on publications, reports and other forms of
dissemination.
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Perceptions of Neighbourhood Green and Public Spaces
A common response to the question regarding the most enjoyable aspect of the experience was
that the audit process allowed citizen scientists to take greater notice of their physical surroundings
and reflect on how they used these spaces. Audits were carried out in a wide variety of places under
the broad remit of open, public and green spaces. Half of all audits were carried out within 1.6
kilometres (straight line distance) of the citizen scientist’s home, with the rest being a mixture of
regular activities or outings as part of everyday life (walks with friends, visiting relatives, being on
holidays or socialising with others). As such, it is considered that all audits reflected the natural ‘life
spaces’ of citizen scientists. Only 11 audits (0.4%) were classed as ‘other’ or not being ‘green’; these
included spaces such as cafés, the theatre or library, shopping centres and precincts. Of the other
253 audits, 70 percent were considered very green or somewhat green. These green spaces varied
from more formal parks, gardens and streetscapes in local neighbourhoods to more natural forest
or bushland settings.
Conclusion
While citizen science research is already well established in the natural sciences, it remains
underutilised in the social sciences. This pilot study focused on the use of citizen science with older
participants highlighting the potential for this methodology in the fields of environmental
gerontology, urban planning and landscape architecture.
Key findings of the pilot study include:


Older people, as citizen scientists, demonstrated high comfort levels with technology. In
other words, comfort with technology should not be underestimated among an older
population. This pilot study showed that a vast majority were capable and eager to use
technology to engage with science; although it is important to still have alternative means
for all older people to fully participate in science.



Participants expressed interest in further engagement with future citizen science projects
beyond just data collection. Whenever possible, they would like to be involved in all stages
of research projects. Citizen science projects should make the most of this enthusiasm and
engage citizen scientists early in the process. As with all research teams, citizen scientists
bring different skill sets and interests to projects and these assets should be utilised to the
project’s advantage by offering a range of activities to be engaged in.



Even a small number of citizen scientists can tell us a lot about the built environment they
interact in because of the high volume of audits they can produce in a short amount of time.
With very few prompts 15 citizen scientists produced 264 neighbourhood audits, with most
saying they felt they could have completed more in the same time frame with more
reminders. This highlights the effectiveness of citizen science for data collection.
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Citizen scientists felt they had thought more deeply and reflected on their own engagement
with the built environments they lived and interacted in and how this influenced their mood,
behaviour and actions.

Citizen science has proven to be a valuable method for exploring the built environment and life
spaces of older people. Intimate knowledge of their own neighbourhoods is further heightened by
the conceptual learning and deeper observation that citizen science offers. As cities and
neighbourhoods around the world continue to adopt age friendly principles for the built
environment, citizen science projects such as this offer sound approaches to evaluating and
understanding the value of these approaches for creating better places to age well.
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Chapter 1: Introduction
The majority of Australia’s older population, more than 92 percent, live independently or with only
minimal assistance, in their own homes (AIHW 2018). Thus, the home and neighbourhood
environment are key enablers – or challenges ‐ for ageing well. This has been increasingly
recognised in academic, health and policy circles; evidenced by the rise of the Age Friendly Cities
movement (WHO 2007, Kendig, 2014, Lawton 1983).
Increasingly the neighbourhoods people age in place in will be urban spaces. Two‐thirds of the
world’s population are expected to be living in cities by 2030 and, in many of these cities, at least a
quarter of the population will be aged 65 plus years (United Nations 2015). South Australia (SA) is
the oldest of the mainland states of Australia, with 37.8 percent of its population aged 50+ years
(ABS 2016). Overall, South Australia is a very urban centric state with 73 percent of the population
living in the Greater Adelaide area, and 75.9 percent of those aged 50+ years living in the Greater
Adelaide Area (ABS 2016). Thus, the need to plan SA’s urban environments and neighbourhoods for
an older population is an extant reality. Yet our cities, particularly our inner‐city built environments,
are spaces that are usually imagined, planned and structured with a younger, working age
demographic in mind.
The design and delivery of quality public spaces that promote health and wellbeing, social
engagement with others, and engagement with the environment, is a key challenge in our rapidly
growing, and increasingly population‐dense cities. As cities become denser, incorporating quality
public spaces (including public buildings, green spaces and other types of outdoor spaces) becomes
more important than ever (Mensah et al 2016, Kabisch et al 2015, Grose 2009, Hoopera et al 2018).
A greater understanding of how these spaces should be designed is needed to support the physical,
mental and social health of individuals.
The World Health Organization (WHO) has developed a guideline for achieving ‘age‐friendly cities’,
or cities that encourage ‘active ageing by optimising opportunities for health, participation and
security in order to enhance quality of life as people age’ (WHO 2007). Evident in the importance of
the built environment in enabling ageing well is the swell of local, state and national governments
around the world who are adopting these guidelines to support ageing populations. Local
governments around the world have developed their own policies, plans, programs and services to
improve the ‘age‐friendliness’ of their cities by adopting the WHO guideline. Researchers have
previously conducted studies to audit neighbourhoods (Bentley & Kavanagh 2010, Sugiyama et al
2010), and developed tools to conduct these audits (Hoffimann et al 2018). It is, however,
questionable whether this expert‐determined approach reflects the appraisals or perceptions of the
older residents about their own environment. As older people have a tendency to live in the same
place, often over long periods of time, they are likely to have intimate first‐hand knowledge about
their neighbourhood, and thus, may be more qualified to assess these spaces and understand what
makes a valued or quality open space (Wahl and Oswald 2016, Lawton 1983).
This pilot study was designed upon the premise that in order to understand the relationship
between ageing in place, perceived health and well‐being, and design of urban spaces, we need to
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understand the utilisation of the spaces and places in which older people carry out ‘every‐day life’.
The fabric of the physical space, such as housing environment, surrounding neighbourhood, streets
and public buildings, green and other public open spaces is important. But we also need to consider
the interplay of the built environment with health, wellbeing, social connectedness, civic
engagement, maintaining autonomy and sense of independence. We need to imagine how the built
environment, including neighbourhood green and public spaces, can become enablers of ageing
well. Most importantly we need to understand this from the perspective of the older person.
Office for Ageing Well partnered with the University of Adelaide to develop and undertake this
multi‐stage pilot project with older South Australians with the aim of exploring (1) how the built
environment, and in particular our public spaces, can become enablers of ageing well, and (2) what
makes quality, age friendly green and public spaces from the perspective of older people themselves.
This was to be achieved by trialling an innovative citizen science approach to data collection using
an audit tool designed for a smart phone. While citizen science research is already well established
in the natural sciences, it remains underutilised in the social sciences and is rarely evidenced in
research around the built environment.
This pilot study had three main aims:
1. Develop and trial an ‘age‐friendly’ built environment audit tool for data collection.
2. Test this audit tool using an innovative, new methodology, citizen science, for data collection
related to accessing green spaces and public spaces with a small group of older South
Australians. This includes engaging citizen scientists in the preliminary analysis of data and
informing the improved design of the audit tool.
3. Data collected about perceptions and use of green space by older people in SA as part of this
trial, while not extensive, would be used to inform a co‐designed larger three‐year project.
This report highlights the development and trial of the audit tool, citizen science as a methodology
for understanding the built environment and as a valuable approach to engage older people in
research, and the results of data analysis concerning the audits of green and public spaces. The
report begins by providing some background literature, focusing on green and public spaces for
ageing well and the development of citizen science as a methodology and approach. Chapter Three
explains in detail the development of the audit tool and the methods used in the research program.
Chapter Four explores the use of a co‐design citizen science approach, followed by analysis of the
audit data in Chapter Five. Chapter Six provides a conclusion, including outlining the next steps and
policy implications.
Through the results of this pilot study we aim to show that citizen science has proven to be a
valuable method for exploring the built environment and life spaces of older people. Their intimate
knowledge of their own neighbourhoods is only heightened by the conceptual learning and deeper
observation of those life spaces that citizen science offers. As cities and neighbourhoods around the
world continue to adopt age friendly principles for the built environment, citizen science projects
such as this pilot study, offer sound approaches to evaluating and understanding the value of these
approaches for creating better places to age well.
9|Page

Chapter 2: Background
Built Environment and Ageing Well
Place, space and ageing in place
Since the latter quarter of the twentieth century, researchers have been exploring the relationship
between ageing and place or space, with Rowles (1983) and Lawton (1980, 1983) two of the most
notable researchers (Michael, Green et al. 2006); (Webber, Porter et al. 2010). Where a person lives
is more than merely a backdrop to their daily life, it is an important influencing element on how that
life is lived and experienced. Lawton (1980) suggests that a person’s behaviour, psychological state
and sense of identity are better understood if placed within an environmental context. ‘[T]his
aspect of sense of self answers the “who am I?” question by answering the “where am I?” question’
(Pretty, Chipuer et al. 2003). It is this lived experience and engagement with space that gives it
meaning – thus physical space becomes a sense of place, often associated with perceived autonomy
and belonging.
The ability to sustain a sense of place becomes increasingly significant for preserving a sense of
identity and continuity as individual change occurs (both physically and emotionally) and as the
world changes (both physically and socially). People grow older: become physically frail, memory
may get poorer, eyesight may diminish and at the same time the world around us changes: friends
and family may die or move away, family structures change, neighbourhoods change, the
community grows bigger (or smaller). It is being ‘grounded’ through a sense of place, of history and
memories, of identity and autonomy that provides the continuity individuals need to manage these
processes (Rowles 1993, 2003).
Older people are less likely to move, with most older people electing to grow older in familiar
settings (Hidalgo and Hernandez 2001, Rowles and Watkins 2003, Gilleard and Higgs 2005).
Attachment to place has been shown to be higher among older people, with ageing‐in‐place
significantly linked to feelings of place attachment (Hidalgo and Hernandez 2001, Gilleard, Hyde et
al. 2007). Rubenstein and Parmelee (1992) suggest three reasons why place attachment is
increasingly important for older people: to keep the past alive (identity through history), to
maintain consistency and continuity during times of change (physical, emotional and
environmental), and to maintain a sense of continued competence and autonomy.
Scholars and policymakers alike also focus on healthy ageing, a broad term that references the
ability to maintain “…optimal physical, mental and social wellbeing in old age” (Bartlett and Peel
2005). With older people spending a large proportion of their time in their local neighbourhoods,
design and planning of the built environment is increasingly important to facilitating ageing in place
(Means and Evans 2012); (Davies and James 2016); (Bartlett and Peel 2005); (van Hoof, Kazak et al.
2018); (Smith 2009). The characteristics of an urban locality, including green and public open
spaces, influence a person’s life experiences, their health, social networks, sense of enjoyment and
quality of life (Smith 2009); (Davies and James 2016). The health benefits that green spaces
facilitates has also been recognised at a local level by the Government of South Australia, through
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the publication of the ‘Healthy Parks, Healthy People South Australia 2016‐2021’ report (Australia
2015).
Age Friendly Cities and the Built Environment
The idea of developing age‐friendly communities arose from a number of policy initiatives launched
by the WHO during the 1990s and early 2000s. An influential theme was the notion of ‘active aging’
first outlined during the United Nations’ Year of Older People in 1999 and elaborated upon by the
European Union and the WHO (Organization 2015); (Buffel, McGarry et al. 2014)4; (Kendig, Elias et
al. 2014). The idea of ‘active’ ageing emphasises older people’s “continuing participation in social,
economic, cultural, spiritual and civic affairs, not just the ability to be physically active or to
participate in the labor market” (WHO, 2002, p. 12). Age Friendly Cities describe cities and
communities whereby the infrastructure and services within that locality meet the needs of older
generations (van Hoof, Kazak et al. 2018).
The WHO acknowledged that physical environments that are age friendly can make the difference
between independence and dependence for all individuals but are of particular importance for
those growing older. For example, older people who live in an unsafe environment or areas with
multiple physical barriers are less likely to get out and therefore more prone to isolation,
depression, reduced fitness and increased mobility problems, potentially poorer nutrition and all of
these factors can lead to increased levels of frailty, increased use of medications, a decreased
quality of life and even death.
Standards and guidelines have been developed to address principles to improve public spaces,
neighbourhoods, and buildings to ensure that older people can fully utilise those spaces. Of these,
the most notable and widely adopted across the world are the WHO’s guidelines for age friendly
cities (WHO 2007, 2015). The guidelines focus on eight main topic areas to be considered: public
spaces and buildings; transportation; housing; social participation; respect and social inclusion; civic
participation and employment; communication and information; and, community support and
health services. Local governments around the world have developed their own policies, plans,
programs and services to improve the ‘age‐friendliness’ of their cities by adopting the WHO
guidelines.
The public green and open spaces and ageing well
With increasing numbers of people living in urban areas, daily contact with nature is becoming less
easy and less self‐evident. As we increasingly move to apartment living and bigger houses on
smaller parcels of land, engagement with green and open spaces is more likely to become part of
the public sphere rather than occurring in private spaces. Space itself is costly, especially in an urban
context, and the costs of good design and maintenance of green spaces need to be factored into
urban planning. Therefore, it is important to understand how green and open spaces can enable
good health and wellbeing, and what constitutes sufficient access to nature in residential
environments for good health and well‐being.
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Residents living within ready access to green urban spaces enjoy higher neighbourhood satisfaction
and benefits to their wellbeing (Zhang, Van den Berg et al. 2017). Green spaces are places for
encouraging good mental health and physical activity (Francis, Wood et al. 2012, Astell‐Burt, Feng et
al. 2013). Older people who reside in localities with quality green infrastructure report
improvements in frailty (Yu, Wang et al. 2018). Moreover, urban neighbourhoods with green
infrastructure that encourage recreational walking positively influence the longevity of older
residents (Takano, Nakamura et al. 2002).
Outdoor and indoor environments are considered to have major impacts on older people’s mobility,
independence and quality of life in cities, and particularly on their ability to age in place. For
example, traffic can act as an inhibitor to the use of neighbourhood spaces and discourage
recreational walking (Michael, Green et al. 2006). The WHO guidelines specify 11 areas to be
addressed in the topic of ‘outdoor spaces and buildings’ including pleasant and clean environment,
importance of green spaces, somewhere to rest, age‐friendly pavements, safe pedestrian crossings,
accessibility, secure environment, barrier‐free buildings, and adequate public toilets (WHO 2007).
Older people’s perception of neighbourhood spaces can encourage physical activity (Michael, Green
et al. 2006, Kerr, Rosenberg et al. 2012) but negative perceptions of these spaces can limit
engagement with green and open spaces. Based on a study of 237 older people (aged 60‐97 years),
Aspinall and colleagues (2010) conclude that perceptions of ‘nuisance’ significantly impacted on the
use of green spaces, whilst distance had the least impact on usage. Participants also viewed traffic
as an important factor when deciding whether to visit urban green spaces (Aspinall, Thompson et al.
2010). The presence of toilets has also been shown to encourage older people to use green spaces
(Arnberger, Allex et al. 2017); (Kemperman and Timmermans 2014); (Yung, Conejos et al. 2016).
Poor maintenance of public open spaces, unsuitable facilities (i.e. lack of ramps) and pollution can
also negatively impact visits (Turel, Yigit et al. 2007).
Mobility and the ability to access green and open spaces are also considered critical. Alidoust and
Bosman (2015), in a study of 19 older people from the Gold Coast found distance to green spaces
was seen as a more important factor than the aesthetics of the space. Poor accessibility affected
access to and use of public open spaces for over 25 percent of the sample population in a study by
Yung et al (2016), whilst a majority of participants also desired a cleaner environment. A study
conducted in the Netherlands (of which 17.6 percent of the study group were older) indicated a
strong correlation between distance to green spaces and self‐perceived health; for those who were
frail, with poor mobility and/or very old, this relationship was particularly strong (Maas, Van Dillen
et al. 2009). Distance from green spaces of course is not just a matter of physical distance (although
this matters); perceived distance is also related to a person’s physical and social mobility and the
effort required to traverse that distance.
Life space, “…the extent of a person’s physical and social mobility”, is addressed in some studies of
the mobility of older people (Byles, Leigh et al. 2015). Byles et al (2015) found that spatial mobility,
life space and mental health were correlated and when adjusted for various determinants, gender
significantly impacted on life space, with female older people less mobile than their male
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counterparts. A study of 848 older people aged 75‐90 years old in Finland confirmed the reduced
life space of older women; however, it found that access and use of outdoor environments was still
an important determinant of life space for both genders (Rantakokko, Iwarsson et al. 2015). A study
of over 1500 older people in the Netherlands by Kemperman and Timmermans (2014)
demonstrated a direct correlation between the social networks of study participants and their
perceptions of the amount of green spaces in their neighbourhoods.
Not only are green and public spaces integral to the social and physical life space of older people,
they also have distinct motivations for visiting green and open spaces (Peschardt, Schipperijn et al.
2012). The authors observed over 3,000 users of public green spaces and surveyed 689 participants
in Copenhagen, concluding that those aged over 50 years were more likely to visit green spaces for
‘rest and restitution’ purposes whilst younger participants visited such places for socialisation
(Peschardt, Schipperijn et al. 2012). Unique to this study was a focus on the length of time that
participants spent in urban green spaces, with the average time for ‘rest and restitution’ being 15 to
30 minutes, compared to time for socialising averaging 30 to 120 minutes.
With regards to a study of older people in Vancouver, green spaces were predominately used to
maintain quality of life, with participants attributing their visits to a desire to keep active (both
socially and physiologically), maintaining a sense of wellbeing, social connectedness, and enjoyment
gained from being amongst nature (Finlay, Franke et al. 2015). The authors stress that older people
often have “…distinct and diverse therapeutic relationships with green…spaces”. In the context of
urban renewal in Hong Kong, researchers found that older people also visited local green spaces for
social participation and physical activity (Yung, Conejos et al. 2016). This finding was replicated in a
review of 44 articles by Wen et al (2018), who argued that there was a “core …[preference] for
nature‐based recreation”. The authors suggest that compared to younger generations, older people
are more concerned about the safety, accessibility and mobility within green spaces. Arnberger et al
(2017) also focused on green space preferences, with participants (n=200) indicating a preference
for green spaces that were near to their residences, had trees and water features; with 90 percent
of those sampled visiting a park that fitted these characteristics on hot days (Arnberger, Allex et al.
2017).
It is critical to have an understanding of how, where and why older people utilise open and green
spaces, as these studies have shown. Equally important is understanding what value older people
put on different attributes associated with these spaces (for example: noise, distance, facilities,
accessibility). Green and open spaces form a critical public component of our urban neighbourhoods
– who uses them, and why they use them, is essential knowledge for the planning, development
and maintenance of these spaces. But the question remains – who is engaged in the planning and
design of these spaces and who audits and/or evaluates existing spaces?
Auditing and evaluation of the built environment
Whilst there have been numerous studies concerning the implementation of ‘age friendly city’
initiatives, very few have included any comprehensive evaluation. This is despite an increasing call
from researchers (Kerr, Rosenberg et al 2012; Kendig, Elias et al 2014; Buffel, McGarry et al 2014;
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Hopkins & Pain 2007). The comparison of age‐friendly city initiatives in Manchester and Brussels by
Buffel et al (2014) is a notable exception; whilst van Hoof et al (2018) have compared
implementation of the WHO’s age‐friendly cities initiatives in The Hague (Netherlands) and Krakow
(Poland), the authors did not incorporate a substantial evaluation (van Hoof, Kazak et al. 2018).
Researchers have previously conducted studies to audit neighbourhoods (Bentley et al 2010,
Sugiyama et al 2010) and developed tools to conduct audits (Hoffimann et al 2018). It is, however,
questionable whether this expert‐determined approach reflects the appraisals or perceptions of the
older residents about their own environment. As older people have a tendency to live in the same
place, often over long periods of time, they are likely to have intimate first‐hand knowledge about
their neighbourhood, and thus, may be more qualified to assess these spaces and understand what
makes a valued or quality open space (Wahl and Oswald 2016; Lawton 1980, 1983).
Attitudes towards incorporating older people in gerontological research are changing with
academics calling for the inclusion of older people as ‘actors’ in the research and policy
development of age‐friendly cities (Michael, Green et al 2006; Buffel, McGarry et al 2014; Vogt,
Mielck et al 2015). Buffel (2018; 2018a) and Walker (2007) are champions of the inclusion of older
people in gerontology research, in particular through participatory research methods. In her
research, older people operated as researchers, recruiting interview participants and later
conducting interviews. Whilst the potential of participatory research is promising, more inquiry is
needed to determine its feasibility (Buffel 2018). Studies designed around the principles of citizen
science can advance knowledge on the inclusion of older people as co‐researchers.
The use of smart technology, including mobile location‐aware devices, has also been suggested as a
possible solution to the challenges of creating age‐friendly cities (van Hoof, Kazak et al. 2018);
(Kwan 2012). While there are real concerns about the digital divide and the exclusion of the
perspective of older people who lack the skills in using digital technologies (van Hoof, Kazak et al.
2018); the incorporation of technology in research has the potential to change narratives about
ageing (Hopkins and Pain 2007).
Using GIS in analysis of the built environment
Research focusing on urban environments has used mainly quantitative methods in its approach
(Francis, Wood et al 2012; Lewicka 2010; Yang, Kim et al 2012). However, some studies have also
incorporated spatial analysis using GIS (Kerr, Rosenberg et al 2012; Lee & Maheswaran 2011;
Francis, Wood et al 2012; Sugiyama, Francis et al 20120; Higgs, Fry et al 2012; Hong, Sallis et al
2018; Zhang, van den Berg et al 2017). Notably, Higgs, Fry and Langford (2012) warn researchers
that the way spatial features are represented and measured in GIS (Geographic Information System)
can impact the conclusions reached about the health benefits of green spaces. For example, using
network distance to accurately represent walking distances. Satellite imagery provided by Google
Street View can aid audits of green space (Pliakas, Hawkesworth et al. 2017). However, Leslie and
colleagues (2010) used GIS and satellite imagery to map green spaces in Warrnambool. However,
the use of satellite imagery (and the buffer tool), which represented ‘objectively derived greenness’
did not correspond with the perceived levels of greenness obtained through questionnaires (Leslie,
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Sugiyama et al. 2010). Whilst GIS technology offer a lot of potential for exploration of the built
environment and should be incorporated as part of a mixed methods study to ensure
representation of the experiences, careful consideration of the methodology is required (Kwan
2012).
There is a call for further research to increase understanding of older people’s use of green spaces,
especially concerning relationships between the quality of green space and determinants of quality
of life (Shen, Sun et al 2017; Sugiyama, Francis et al 2010; van den Berg, Wendel‐Vos et al 2015; Lee
& Maheswaran 2011). New research addressing the research gaps outlined above and building on
the methodological approaches taken by other researchers is crucial for ensuring that policy
development, including the WHO ‘Age‐Friendly Cities’ initiative, is relevant to the needs of older
people, enhances their social and physical wellbeing, and encourages active ageing and ageing in
place, whilst reflecting the uniqueness of the individual and the location they reside in (Phillipson
2015, Yung, Conejos et al. 2016).
Citizen Science and the Built Environment
The emergence of citizen science
In recent years, we have witnessed important shifts in the relationship between science and society.
The discussion has moved away from a classical ‘public understanding of science’ approach, aiming
at transferring knowledge about scientific processes to the public, to a ‘science in society’ approach
where the public is engaged in the production of science. One practical approach to engaging
citizens in the scientific process is co‐design, and another is citizen science (Heiss and Matthes 2017).
Citizen science, the most widely used term was first devised independently by two academics, Irwin
(1995) and Bonney (1996). In the view of Irwin, citizen science reflects large‐scale science whereby
the data is collected by citizens yet also meets the interests of a particular group of people (1995).
In a paper expanding on Bonney’s original work, Dickinson and Bonney (2012), like Irwin, view
citizen science through a physical sciences lens (particularly environmental science) yet offer the
broad definition of ‘public participation in organized research efforts’. Whilst Irwin (1995) sees
citizen science as being focused only on the citizen, Bonney and Dickinson (2012) believe that it
should also reflect the needs of the research community.
Citizen science has a long history of being connected to the observation of nature as well as in the
fields of biodiversity, conservation, ecology and astronomy (Irwin 1995; Dickinson & Bonney 2012;
Bonney et al 2016; Couvet & Prevot 2015; Cohn 2008). The proliferation of the internet within
society has dramatically increased the number of citizen science projects and encouraged the
development of associations including the Citizen Science Association in North America, the
European Citizen Science Association and the Australian Citizen Science Association 1 (Eitzel,
Cappadonna et al. 2017).
1

See: https://www.citizenscience.org/association/about/; https://ecsa.citizen‐science.net/about‐us; and

https://citizenscience.org.au/who‐we‐are/) for more information about these associations.
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Citizen science aims to employ a cooperative approach to research. There are three possible models
of cooperation that have been identified: (1) contributive, (2) collaborative, and (3) co‐created
(Bonney et al 2009; Bonney et al 2016). In the contributive model the citizen scientists contribute to
data collection only. This may also be called ‘crowd sourcing’ data. Note that this is different from
researchers merely collecting data from or about participants. In the collaborative model citizen
scientists may also be engaged in data analysis and interpretation. In the co‐created model citizen
scientists are involved in all stages of the scientific process, including assisting in defining the
research questions and research design (Bonney et al 2009; Bonney et al 2016; Ankeny & Barrie
2019).
The development of GPS and techniques of geocoding data has allowed volunteered geographic
information (VGI) to have a wider application, with potential to be used at both local, national and
international scales in areas previously under‐researched (Goodchild 2007). Geographical citizen
science has been argued as a suitable method for sourcing qualitative information regarding the
perceptions of geographical urban spaces such as public parks (Haklay 2013).
Citizen Science and the Built Environment
A deeper understanding of ‘place’ is critical for understanding how people use their
neighbourhoods, create communities and age in place. An exploration of place and neighbourhood
can be informed by VGI and GIS and seen as way of better understanding the needs of local
residents (Cilliers & Timmermans 2014; Peng 2001). Mueller and colleagues (2018) used concepts of
participatory planning, crowdsourcing and ‘citizen design science’ crowdsourced data to improve
urban design and the liveability of smart cities. Talen (1999) advocates for the use of GIS to
determine “…residents’ perception of local neighbourhood environments” suggesting that the use
of GIS in participatory urban planning should include the use of resident generated images and
comments.
VGI and GIS have been used to advance understanding urban green infrastructure (Rall et al 2018;
Ives, Oak et al 2017). Rall, Hansen and Pauleit (2018) used an online platform (containing both
questionnaire and interactive mapping features) to determine how participants view and use green
spaces in Berlin. While they noted that younger demographics had a higher participation rate than
older demographics; they also posited that there is potential for GIS to be implemented at different
geographic scales; neighbourhood, regional or national. With the advent of new ‘user‐friendly’
software and the increased familiarity with smart technologies in society, the ability to give voice to
those who are normally under‐represented in research has become easier (Brown 212; Steinberg &
Steinberg 2015; Brown & Kytta 2014).
To ensure that VGI is demographically representative, researchers need to reduce response bias
and encourage a broad representation of participants (Rall et al 2018; Ives, Oak et al 2017). Overall,
VGI and other crowdsourced or citizen science based spatial data is yet to explore concepts of place
from the perspective of specific demographics. The use of ’smart’ devices also offers potential
(Wilson, Tewdwr‐Jones et al 2017; Tironi & Valderrama et al 2018). Wilson and colleagues (2017)
assessed the feasibility of using wearable devices to increase participatory planning. Whilst the
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results are only based on a small sample size (n=22), the authors advocate for the use of ‘situated
technologies’ to facilitate greater residential participation in urban planning. Such devices can
facilitate ‘bottom‐down’ planning as it allows planners to understand resident’s ideas of space and
place through the inclusion of photos and comments (Wilson, Tewdwr‐Jones et al. 2017). Unlike
many studies which focus on large scale data collection, Wilson and associates highlight the
“…[importance] in [collecting] these smaller pieces of data” (2017). Tironi and Valderrama (2018)
explored the use of self‐tracking devices with urban cyclists and found that the nature of self‐
tracking devices led to problems when implementing them as a data collection method. Users often
forgot or were unable to use the devices or if they intended to use it were hindered by Wi‐Fi
connection issues (Tironi and Valderrama 2018).
Some academics have discussed the challenges that both researchers and citizens may encounter in
the citizen science process. Ethics and socio‐politics will become more important as citizen science
techniques and other like methods become more prolific across disciplines (Newman, Wiggins et al.
2012). The collection and accessing of spatial information using technologies such as GPS, Internet‐
based GIS programs and mobile applications requires a level of computer literacy, and this can be
exacerbated by the digital divide, excluding those without these skills or technologies such as older
people or those in low socio‐economic circumstances (Spyratos & Stathakis 2018; Goodchild 2007;
Elwood, Goodchild et al 2012; Rinner & Bird 2009; Peng 2001). For some of the methods outlined
here, a level of spatial knowledge is also required, which may not be present in every population
group (Peng 2001), and some academics express concerns about data quality (Burgess, DeBey et al.
2017). Work is needed to increase acceptance of conclusions reached through citizen science
methods by government, researchers and other various stakeholders (Hachmann, Arsanjani et al.
2018). As such, there is little evidence of findings from citizen science being implemented into policy
(Conrad & Hilchey 2011; Tironi & Valderrama 2018; Peng 2001).
These concerns can be addressed through the appropriate selection and training of participants
(Elwood, Goodchild et al 2012; Conrad & Hilchey 2011). The selection of participants is especially
important given that citizen science is a socially embedded form of knowledge where participants
will bring their own social and cultural considerations and biases (Elwood, Goodchild et al. 2012).
Consideration must be given to ensuring adequate representation of participants; in part, this may
be achieved by using focus groups or online discussion boards (Mueller, Lu et al. 2018). Other
discussions have highlighted the democratisation of knowledge production, e.g.: regarding who can
collect the data and who will be able to later view it (Riesch & Potter 2014; Elwood, Goodchild et al
2012; Wilson, Tewdwr‐Jones et al 2017). It is encouraging to see discussion regarding the potential
of implementing citizen science across various disciplines, including geography and urban planning.
This aids in advancing the value of such methodologies in the growing area of age‐friendly cities and
the built environment.
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Conclusion
This chapter has provided an overview of the current literature on an area of growing academic and
social policy interest: green and open public spaces and their value for ageing well. The chapter has
shown that green and open space is good for both mental and physical health, enhancing wellbeing.
It has also shown that older people may use and perceive these spaces very differently than
younger people; an important consideration as it is usually younger people who are designing and
planning these spaces.
Added to this, the chapter has explored the potential of new and emerging methodologies that can
enhance research and understanding of green spaces from the perspective of older people
themselves through the use of citizen science and public participatory GIS. While still contested in
some areas, but well established in others, citizen science offers exciting new perspectives to
understand and audit age friendly environments from the perspectives of those they are supposedly
designed and planned for.
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Chapter Three: Methods and Approaches
A major focus of this pilot study was the development and trialling of new tools and methodologies,
to use in further studies to improve understanding the relationship between ageing in place,
wellbeing and access to green and open public spaces in neighbourhoods and communities. Hence
much of this report reflects on the development of these tools and resources. There are three main
features of this pilot study to be discussed in detail in this chapter:


The design and implementation of the audit tool



Utilisation of the citizen science approach



The use of co‐design processes at various stages through the pilot study

Development of the on‐line audit tool
As well as trialling the citizen science approach to evaluate public open and green spaces, the main
aim of the pilot project was to develop and test audit tools to be used by citizen scientists to
evaluate the green and open spaces around their own neighbourhoods.
Prior to development of the audit tool, two co‐design workshops were held with key stakeholders
engaged in the design and planning of open and green spaces for older people. The first workshop,
on 29 August 2018, was for key stakeholders from planning and design within the aged care
industry and/or from private architectural and landscape practices. The second workshop, on 31
August 2018, was for representatives from local and state government. The discussion in both
workshops centred around six key questions:


How do you define a green space?



What do you think about the green spaces around your city/suburbs in general?



What are the barriers to creating good green spaces?



What are your (organisation’s) approaches and policies about green spaces?



What do you think is the value of a green space to ageing well? How could we measure this
value?



What are the main challenges you would like this research to investigate?

Stakeholder workshops were recorded and transcribed, with key discussion points and themes
informing the development of the audit tool and design of the larger research project.
Both stakeholder groups felt that the concept of a ‘green space’ was blurred or contested and there
was much discussion about the difference between the terms open, public and green spaces. For
example, this comment from one of the landscape designers:
“You should look at public space, not just green space. If we mention green space,
immediately people think about parks, gardens, the oval…..[the term] ‘public space’
blurs the delineation”.
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Or this comment from a local/state government workshop participant:
“[The] definition of ‘green space’ can depend….it’s a concept which can be
unpicked – it’s not just physical but relief, colour, sound, visual”.
The discussion also centred on concepts such as distance, scale, accessibility, the importance of
visuals such as public art, and being able to consider green spaces as a form of social engagement.
The first two questions also raised points about other contested issues related to green and open
spaces such as: “good to have but who maintains them”, “trees can create shady streets but also
can become tripping hazards”, “toilets are seen as essential but are difficult to maintain and keep
clean”, “parks can have conflicting uses – are they for exercise and sport, peace and quiet or places
to exercise children and dogs”? What is the purpose of these spaces and who defines these
purposes?
Both groups agreed that the project needed to look fairly broadly at the public open and green
spaces older people used: “To limit it to green space would be a shame” but maintain a strong focus
on green spaces: “But to include all public space could lose an opportunity to collect data specifically
on green spaces which is scarce”.
In terms of barriers to creating good green and open spaces both groups considered the following
key points important:


Competing demands (health and social benefits vs cost of implementation and upkeep),



Liability and risk management (which can influence design),



Cost – both of implementation and maintenance,



Not being aware of the greater benefits (health, social and wellbeing) of good spaces,



Regulation that only focuses on minimum standards, we need to go beyond minimum
standards,



Value management, and



Maintenance – who is responsible, what does it cost and what to prioritise.

All workshop attendees agreed that the focus was on creating more green and open spaces but
thinking about this creatively – for example, considering the value and design of verges, pocket
parks, using GIS to map street trees (in terms of shade but also maintenance), and prioritising
incorporating green spaces in the design of housing for older people. When stakeholders were
asked what they thought research should focus on these were the key responses:


Demonstrate the actual use of public/green space by older people and the actual value to
them, not just once, but seasonal, at night, 24 hours, at the times when we did not think
they would use these spaces.



Want to know: ‘what do you like about the space, what don’t you like, what are the
barriers’, so we know exactly what spaces are being used and why.
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Connections between green spaces and wellness.



How does this space make [you] feel?



How do people get there, how far are people prepared to go out their way, and why?



What do [older] people want of green/public spaces?



What’s the buy‐in and purpose of the space?



How are [older] people engaged?



Does design restrict the desired purpose?

Where possible, these comments and suggestions were used to frame the questions in the audit
tool and the design of the larger project.
The on‐line audit tool
The audit tool was developed to suit two modes of implementation: (1) an online audit tool for a
smart phone and (2) a field note booklet that replicates the smart phone audit tool, used in
conjunction with a disposable digital camera. The paper‐based tool ensured that those citizen
scientists who did not wish to use their smart phone or who did not own a smart phone were not
excluded from taking part in the audit process.
The online tool was hosted on the ESRI platform, Survey123™2. The audit tool allowed participants
to record their experiences and perceptions in using public spaces in the course of their normal day‐
to‐day activities, chiefly by responding to Likert scale questions relating to several key areas. They
are: (1) the state of their general health and well‐being at the time of the audit; (2) the space itself,
including visual perception, state of cleanliness, feeling of safety/security, user friendliness,
comfort, noise and busyness, lighting quality, greenness and overall perception; (3) the nature of
the visit to the space, including purpose of the visit (e.g. to relax, to meet with people, to exercise),
average frequency of visits, length of time of this visit, mode of travel (e.g. walking, driving or by
public transport); and, (4) facilities available in that location (e.g. public toilets, seating, shade,
drinking water availability). Critically for data analysis, the ESRI Survey123™ audit tool includes a
location finder question, allowing each audit to be geocoded and submitted data was ‘time and
date stamped’. The tool also allowed for uploading two photographs and a 250‐character open text
box for additional comments about the audit as additional qualitative data (see Figure 1).

2

ESRI. Survey123 for ArcGIS. Available from https://survey123.arcgis.com/
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Figure 1. Outdoor Space Audit Tool (screen capture from a smart phone) a) shows the opening screen of
the audit tool; (b) shows the location data and photograph questions; (c) and (d) show examples of the
questions from the audit tool.

(a)

(b)
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(c)

(d)

The tool was designed to have a careful balance between comprehensive information about the
location but remain simple and quick to fill out. The average time taken to fill out the audit tool was
approximately seven minutes. It was considered important to keep the audits brief to encourage
citizen scientists to complete multiple audits without intruding on their daily lives.
Each time a citizen scientist submitted the audit survey, the data was sent to the Hugo Centre’s ESRI
online cloud‐based service. This enabled the research team to validate the quality and frequency of
the audits completed in real‐time and offer individual support to participants regarding use of the
auditing tool. For added security, data was extracted every five minutes from the ESRI platform to
the secure University servers. This ensured all data was secure and only viewable by the research
team using password‐controlled access.
The preliminary survey
In addition to the main audit tool, a preliminary survey was designed to gather some background
demographic about each citizen scientist. The preliminary survey included information on age,
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gender, housing arrangements, employment status, mobility questions (need for assistance, usual
modes of transport, if they were still driving) and health and wellbeing questions. The survey also
included geo‐coding the participants’ home address in order to link audit data to their usual home
location. At the time of completing the preliminary survey all citizen scientists were assigned with
an ID number. This number was to be used for all future audits. This enabled audit data to be
anonymised – considered important for on‐line submission of data that included time and location
details – but, post‐data collection, could be linked back to personal information by the research
team. Critically, the linking of home location to audit data enabled the research team to get a
deeper understanding of the ‘life spaces’ of citizen scientists.
The preliminary survey was developed using the Survey123™ software and was completed on‐line
by all participants – either as part of a face to face training workshop or over the phone with a
member of the research team. This way, the preliminary survey provided a ‘practice run’ with the
on‐line format prior to commencing the audits. As with the audit data, survey data was extracted
from the ESRI platform to the secure University servers after each training session.
Ethics and recruitment
After the audit tool was developed and trialled by the research team, human research ethics
approval was obtained from the Human Research Ethics Committee, South Australian Department
for Health and Wellbeing, approval number HREC/18/SAH/42. Older citizen scientists were then
recruited through advertisements in ‘WeekendPlus’, a digital magazine produced fortnightly by the
Seniors Card Unit, Office for Ageing Well, available to South Australians eligible for a Seniors Card.
Recruitment also took place through the newsletter of the Adelaide City Council (ACC) and on the
‘The Plug‐In’ community website of the Council on the Ageing (COTA) SA.
Thirty‐two participants expressed an initial interest in becoming citizen scientists, with 20 signing up
for the training workshop. Due to a variety of personal circumstances (illness, travelling and timing
of the workshops), only 15 citizen scientists completed the training. Most took part in one of two
90‐minute face to face workshops, with a further two participants receiving training over the phone
and one participant receiving face to face training individually.
The workshops consisted of an introductory PowerPoint presentation on the broad meaning of
citizen science and the objectives of this particular study. During induction, for those who selected
the online audit tool, the link to the survey was placed on the citizen scientist’s home screen of their
mobile phone for ease of access – giving the impression of an ‘app’. Those participants electing to
use the paper‐based audit tool were given a booklet where each audit could be completed on one
page to make field observations more convenient. They were also provided with a digital camera
with which to visually record their location, a brief instruction sheet on how to use the digital
camera, and reply‐paid envelopes for returning audit sheets and the camera after data collection.
Capturing data in situ was considered a critical component of this study, regardless of mode of data
collection; this approach provided ‘real‐time’ data, which limited the introduction of recall bias to
the study.
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Each participant then completed the preliminary survey (as described above). After being assigned
an ID, participants were taken outside to practice using the audit tool on their smart phones, as
shown in Figure 2 below. Most participants felt comfortable with the audit tool after 5‐10 minutes
of practice.
Figure 2: Participants familiarising themselves with the audit tool at a training workshop

All participants were provided with a brief ‘tips and tricks for data collection’ manual as a follow‐up
to training that included data usage guidance, some safety tips regarding using a mobile phone
while walking and privacy legislation regarding taking photographs. Participants were also offered
email and phone support from the research team for any issues during the audit process.
Data collection
Citizen scientists were initially given six weeks to conduct audits. They were instructed very broadly
to consider auditing any public spaces they went to as part of their daily activities. We did not assign
any specific spaces to go to; the idea was to let the citizen scientists conduct audits as part of their
normal routines. However, as part of the training workshops, examples of potential audit subjects
were given. It was considered that by not being too prescriptive about what to audit it ensured that
audits mainly took place within the ‘life spaces’ of citizen scientists: places and spaces that were
part of their everyday lives and that were meaningful to them. There were also no restrictions or
guidelines given as to how many times they had to do audits during the data collection period.
In conjunction with a ‘rolling start’ to data collection – with some participants commencing before
others – data collection took place over the end of year holiday period. Some citizen scientists
began data collection in mid‐October 2018 with a rolling recruitment and induction until December
2018. Data collection halted on 31 January 2019. As such, the data collection period was extended
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to 10 to 12 weeks for some early starters (if they wished to continue audits beyond the prescribed
six weeks). There were four email reminders sent to participants during the data collection period
to encourage citizen scientists to continue with their audits, wish them Happy Christmas, and
inform them of the closing date for audit uploads as the end of the data collection period
approached.
Post‐audit interviews
When data collection was completed, each citizen scientist was invited to take part in a face‐to‐face
interview with a member of the research team during which elements of the project were
discussed. Each interview was an hour to 90 minutes long, was recorded and then transcribed. As
well as exploring the data itself, the research team was interested in exploring citizen scientists’
views of the process regarding recruitment, use of the online or paper audit tool, survey content,
and thoughts on how the data could or should be analysed. Along with autonomy and direction
over data collection, it is this element of engagement which sets citizen science apart from usual
data collection, with respondents’ participation in data collection interpretation and analysis.
At the interview, each participant was given a folder which contained three sections: the first was
the collated de‐identified data from all participants; the second was their collated individual data;
and the third was each individual audit they had carried out. During the interview it was then easy
to compare the individual’s collated data with the dataset from all participants, drawing conclusions
about consistent trends and outliers in responses. Analysing individual audits provided an
opportunity to gain a deeper understanding of the thought processes and differing interpretations
of ‘green’, ‘open’ and ‘public’ spaces made by citizen scientists. As this was an iterative process it
allowed the research team to build a deeper understanding of the data set and also informed the
development of the larger research project. Results of these interviews have been incorporated into
the following chapters of this report.
Data analysis
Analysis of the Survey123™ audit data consisted of three key elements:
(1) Spatial data based on geocoding of audit points (linked to the home address of each citizen
scientist from the preliminary demographic survey) extracted from ArcGIS Online and analysed
using ESRI’s spatial analysis software (ArcMap 10.6.1).
(2) Quantitative data from both the preliminary demographic survey and the audit data, both
analysed using SPSS Statistics Version 26.
(3) Photographs and open‐ended text comments from the audits, analysed using NVivo 12.
Interviews with citizen scientists were transcribed verbatim and transcripts uploaded to NVivo 12,
where they were coded according to the themes that emerged inductively.
Conclusion
The use of citizen science in conjunction with the development of the audit tool and use of the
Survey123™ platform for data collection are all new and innovative approaches to research in the
fields of social gerontology and the built environment.
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Chapter 4: Citizen Science for Auditing Green and Open Public Spaces
This chapter will explore the citizen science approach to research more closely, including the
outcomes of using this approach with the audit methodology in this pilot study. It includes a review
of engagement with the audit tool, reflections and suggestions on the process by the citizen
scientists involved in the study, and their suggestions for future research in the citizen science
space.
Guiding principles of Citizen Science
This pilot study used the Australian Citizen Science Association’s (ACSA) ‘key principles of citizen
science’ as a guide. ACSA defines citizen science as the public participation and collaboration in
scientific research with the aim to increase scientific knowledge. Citizen science is a flexible
concept, which can be adapted and applied to diverse subjects and disciplines. Examples of use of
citizen science vary widely; however, it is most prevalent in the realm of the natural and physical
sciences. It remains difficult to find evidence of citizen science in mainstream social sciences and it
is almost non‐existent in the built environment and/or social gerontology literature – for example, a
review of ACSA’s website of current citizen science projects3 revealed 285 current citizen science
projects, with only three being related to the field of social sciences.
There are key principles, which as a scientific community, are believed to underlie good practice in
citizen science. In an effort to develop a consistent and shared approach to citizen science, ACSA
has adapted and adopted the European Citizen Science Association’s (ECSA) “Ten Principles of
Citizen Science”. These are outlined below.
1. Citizen science projects actively involve citizens in scientific endeavour that generates new
knowledge or understanding. Citizens may act as contributors, collaborators, or as project
leader and have a meaningful role in the project.
2. Citizen science projects have a genuine science outcome. For example, answering a research
question, informing conservation action, or facilitating policy decisions.
3. Citizen science provides benefits to both science and society. Benefits may include learning
opportunities, personal enjoyment, social benefits, the publication of research outputs,
contributing to scientific evidence that can influence policy on many scales (locally, nationally,
and internationally), and connecting the wider community with science.
4. Citizen scientists may participate in various stages of the scientific process. This may include
developing research questions, designing methods, gathering and analysing data, and
communicating results.
5. Citizen scientists receive feedback from the project. For example, how their data are being
used and the research, policy or societal outcomes.

3

Australian Citizen Science Association website ‐ https://citizenscience.org.au/ ‐ was accessed on 10th December, 2020
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6. Citizen science, as with all forms of scientific inquiry, has limitations and biases that should be
considered and controlled for. However, unlike traditional research approaches, citizen science
provides greater opportunity for public engagement and participation, increasing accessibility of
science in society.
7. Where possible and suitable, project data and meta‐data from citizen science projects are
made publicly available and results are published in an open access format. Data sharing may
occur during or after the project, unless there are security or privacy concerns that prevent this
from occurring.
8. Citizen scientists are suitably acknowledged by projects. This may include acknowledgement in
project communications, result reporting and publications.
9. Citizen science programs offer a range of benefits and outcomes which should be
acknowledged and considered in project evaluation. Communication and evaluation of projects
could include scientific outputs, data quality, participant experience and learning, knowledge
sharing, social benefits, capacity building, new ways of science engagement, enhanced
stakeholder dialogue, and wider societal or policy impact.
10. The leaders of citizen science projects take into consideration legal and ethical considerations
of the project. These considerations include copyright, intellectual property, data sharing
agreements, confidentiality, attribution, participant safety and wellbeing, traditional owner
consultation, and the environmental impact of any activities.
These principles have guided this citizen science project.
Overview of pilot study citizen scientists
Of the 15 citizen scientists who completed training, 12 were female and three were male; they
ranged in age from 60 to 84 years with four aged 70+ years and the remainder aged 60‐69 years.
Three lived alone, ten lived with a partner or spouse while one citizen scientist lived with other
relatives. Thirteen of the citizen scientists were living in the Greater Adelaide Metropolitan region at
the time of project (see Figure 3 below); with two living in rural towns outside the city region (one
in the Barossa region and one in the Limestone Coast region). Figure 3 shows that there was an
even distribution of citizen scientists across the metropolitan area. All were retired at the time of
the pilot study. Thirteen were still driving and 12 considered their self‐rated health to be good or
very good.
All citizen scientists were regular and confident users of ‘smart phones’ prior to the pilot study. Two
participants elected to use the paper‐based version of the audit tool even though they owned smart
phones, while the remaining 13 elected to use their smart phones to do the audit. Of the two citizen
scientists who chose to use the paper‐based version, one (female, aged 83) chose this method
because she was a keen photographer and preferred to take photographs for the audits with her
digital camera. The second (female, aged 62) was not confident her older mobile phone would cope
with the audit tool. Both these citizen scientists mailed the audit forms back to the research team to
be entered into the online system. One uploaded her audit photographs into Google Drive™ while
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the other brought the camera in and researchers retrieved the photographs. At the post‐audit
interview both said they would have been happy to enter their own data into an on‐line system via
home computer had this been an available option, emphasizing their comfort levels with
technology.
Figure 3: Distribution of Citizen Scientists in Greater Adelaide by nominated ‘home’ LGA
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Overall, the 15 citizen scientists completed 264 audits in the 10‐12 week period. This varied from 6
to 47 audits for individual citizen scientists, with an average of 17.6 audits. When asked in the post‐
audit interviews about carrying out the audits most responded that they felt they could have done
more but usually ‘forgot about it’ when they were out. Actions were considered and discussed as
part of the post‐audit interview to address this (see final section of this chapter).
Figure 4 highlights the location of audits conducted in the state of SA, highlighting the concentration
of audits in the greater Adelaide region. Figure 4 also shows the broad distribution of audits across
the metropolitan area, with the main concentration in the city centre and surrounding inner‐city
suburbs.
Figure 4: Audit locations in South Australia (and inset for Greater Adelaide Region)
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While most audits were conducted within the Greater Adelaide region, having two citizen scientists
who lived outside the Greater Adelaide region and a few citizen scientists who took the audit tool
with them when they travelled, including some audits conducted outside South Australia.
The audit process
Audits were carried out in a wide variety of places under the broad remit of open, public and green
spaces. Only 11 audits (0.4%) were classed as ‘other’ or not being ‘green’ (described by the
categories of ‘very green’, ‘somewhat green’, ‘mixed bare and green’, ‘mostly bare’ and ‘other’ on
the Likert Scale response). ‘Other’ spaces included spaces such as cafés, the theatre or library,
shopping centres and shopping precincts. Of the other 253 audits, 70 percent were considered very
green or somewhat green. These green spaces varied from more formal parks, gardens and
streetscapes in local neighbourhoods (as seen in Figure 4a) to more natural forest or bushland
settings (see Figure 4b).
Figure 4: Examples of green space images uploaded with audits

4a: Innovative formal seating in an inner suburb park: citizen science audit photo
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4b: Natural bushland
in the Belair National
Park: citizen science
audit photo

Half of all audits were carried out within 1.6 kilometres (straight line distance) of the citizen
scientist’s home, with the rest being a mixture of regular activities or outings as part of everyday life
(walks with friends, visiting relatives, being on holidays or socialising with others). As such, it is
considered that all audits reflected the natural ‘life spaces’ of citizen scientists (more on this in the
next chapter).
Positive aspects and challenges of the audit process
There were several indicators of good comfort levels with the citizen science audit process:
a) The initial indicator of high levels of comfort with the citizen science and audit processes was

the attitude of citizen scientists towards the training and induction workshops. As described
in the previous chapter, it was anticipated that two hours would be required for the training
workshop but in both cases training (including completion of the preliminary survey,
introductory presentation of citizen science and trialling the audit tool) was completed in
less than one hour. As one citizen scientist explained in the post‐audit interview:
“I think you could have easily done an instructional video and had a link that showed
you how to use it and that would have sufficed – I think – but I guess with this cohort (I
mean I am 3 months off of 65) but in this cohort there is a range of abilities,
experiences, knowledge regarding use of pretty contemporary information technology.
So, personally I could have easily got away with a short video that just stepped people
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through or something like a YouTube instructional video and would have been fine,
although having…being in a group situation and hear others’ comments was useful,
perhaps for reasons that didn’t directly relate to the project overall…but having a
conversation with others and seeing how they were approaching it was useful.”
b) Of note were the high levels of compliance with the audit process: there were no missed or
skipped questions in the audits. Of the 264 audits, only four had an incorrect ID number
inserted and 94 percent of audits had correctly used the geocoded location finder. This
suggests that most citizen scientists were comfortable using the audit tool. Difficulties with
the location finder usually occurred when people were trying to enter data at a later time
using Wi‐Fi – either due to connectivity issues at the audit site or as a way of reducing
phone data usage.
c) The small number of requests for support received by the University research team also
suggests high levels of comfort with the process. There were less than five calls for
assistance in using the audit tool, eight inquiries about data usage and using Wi‐Fi versus
phone data, and only two inquiries related to clarifying the audit process.
d) Along with high levels of compliance to audit questions and few requests for assistance, of
note was the high level of engagement with the audit tool features. Of the 264 audits, over
99 percent had at least one photograph uploaded (with just over 40 percent having a
second photo) and over 73 percent (n=195) included a short, open‐ended comment.
This evidence of comfort with the audit process was confirmed by citizen scientists in the post‐audit
interviews. For example, when asked about their choice of using the on‐line smart phone version of
the audit tool versus the paper based and digital camera version citizen scientists explained:
“Yes, I saw a lady getting a camera. I would have found that annoying. No, I liked doing
it on my phone….”
“I actually thought that the app was very good and that um, that it could be used…that
principle could be used in lots of other research…and the fact that it was tracking your
location – it knew where you were, I thought that was fantastic.”
Interviewer: “A couple of people had booklets and a digital camera…” Citizen Scientist:
“No that would just be something else to carry – uploading photos – too messy! If you
don’t do it in one go… you’re not getting it!”
This confidence and high level of comfort in using the data collection tools is not to suggest that
data collection did not have its challenges. Citizen scientists spoke of several different challenging
aspects to data collection. One of the biggest challenges centred on data usage and the choices
between uploading audits in situ – that is, filling out the audit form at the place of the audit and
then uploading the data to the university site immediately – or taking note of the location, taking
relevant photographs and filling out the audit form but submitting later when able to access Wi‐Fi;
or alternatively filling out the audit form later based on recall when in range of Wi‐Fi. Ideally, the
research team would have preferred citizen scientists use the first or second option – data filled out
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in situ – as this lessened the impact of recall bias and ensures the location data is (or should be)
correct but there were disadvantages for citizen scientists, as outlined below:
“…the [phone] plan I am on gives me a gig of data a month and I try and keep within
that rather than go over and sometimes that’s challenging but once I thought “should I
stop and adjust the camera settings so that it takes a lower quality photo so that I am
not, sort of, uploading something that’s about 2 meg when I can upload something
that’s about 250kb but I didn’t and that was sort of….. [I: did you find you went over
your data limit?] no I didn’t, no I didn’t… it was just something in the early stages that
worried me briefly.”
“Oh OK, so you can complete them and not upload them….[further explanation from
research team] …and that would have been appealing because…ummm, you were
saying at the information session that you can tell from the date and time stamp on the
photo even if it was uploaded later [I: yes] but if you can sort of go through to
‘submit’…and then they pile up to four or five and then go home…and wifi…and…yeah,
that would be a good thing”
“On one hand that would be good and then I thought, I’ll do them when I get home. But
then I thought if I’ve done a couple I‘ll mix them up in my head so it forces you to do it
on the spot...so I’m not convinced…on one hand it would be handy, but on the other it
would be better to do it in situ.”
This participant describes issues with data coverage in more rural areas and also the challenges of
remembering the details of the audit for input later:
“Every time I took a photo I just thought ‘right, you have to send this’ and I had to go
somewhere else to send it……I would take something suitable and upload them later,
but you have to keep it up – I’m 74 and I now have a bit of cognitive recall problems I
think and if you don’t keep something up you forget how to do it, forget where you put
the notes and that”.
Despite these challenges, this citizen scientist still felt that using the audit tool had been easy.
Others highlighted other issues about using the online audit tool in‐situ; when asked how easy they
had found the tool to use on their phone one citizen scientist said:
“Probably not that easy and that might just be me, because it was on my phone…it was
practical things like light shining on my screen, like really practical but I couldn’t see
what I was doing. That was number one, and number two was that I couldn’t always be
sure I was putting the GPS point in properly”.
For others it was the practicality of remembering to carry out the audits that was the challenge,
rather than the audit process itself:
“I’d be out and I’d think ‘I’ll come back here – I haven’t got my phone on me’”.
“What happened for me was I did a few initially and then I forgot about it and then you
send an email and I thought ‘oh yeah I better do some more’ then I ran out of new
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places on our regular walks. Then you said it was finishing at the end of January and I
thought ‘Oh I really want to get this one and that one’….so some sort of prompting is
helpful”.
[When asked what the hardest thing was about doing the audits?] “Just remembering!
Like finishing a walk and thinking ‘damn! I didn’t put one in’….developing the routine of
doing it…..in the beginning [of the data collection period] I would think about it and
then towards the end I’d be thinking ‘oh, I didn’t do that’”.
Reflecting on citizen science and the research process
As part of this reflection process in the post‐audit interviews citizen scientists also offered
suggestions on design of a larger project. These suggestions fell into two clear themes: (1) modes of
engagement in the project and (2) expanding roles for citizen scientists.
The first theme centred on creating more varied ways of engaging citizen scientists in the whole
project – for example, through e‐newsletters, an interactive web page that includes chat room
functions and de‐identified aggregated data; regular short text messages updating citizen scientists
on data collection progress (both individual and team progress), and opportunities to provide
feedback on publications, reports and other forms of project dissemination.
When asked for suggestions for improving on the process/approach for a larger project, citizen
scientists in the pilot study made several clear recommendations for improvement, including
expanding the parameters of engagement. The most common suggestion for improvement was
better engagement with citizen scientists throughout the duration of the project – in particular
during the data collection period. One advantage of the Survey123™ data collection system is that
data is collected ‘in real time’ – each time the citizen scientists completes an audit and ‘submits’,
the university research team can see when and where the data was collected and by whom. This
allows for tracking of progress in data collection at both the group level but also at the individual
level. Thus, if one person is not submitting any audits it is possible to contact them and find out if
there is an issue; but you can also check for ‘lulls’ in overall data entry (typical of many forms of
data collection) and send out reminders at these times. For the pilot study, four emails were sent
during the data collection period – two as gentle reminders about data collection, one to send
citizen scientists season greetings during the Christmas period and a final message to inform them
of the last date for data collection.
“You could probably do more [engagement] than you did without being too annoying. A newsletter
would be good ‐I had no idea how many [audits] we were doing and then you’d feel part of a team.
You wouldn’t have to prompt then –you’d see what was going on and you’d think ‘got to do that’.”
“…I suspect that text is really good because, I don’t know if others feel this way, but I think someone
is very accessible if there is a text from them. I can immediately reply and say “I’ve just made a
mess!”
Such communications (emails and/or e‐newsletters) were seen by most citizen scientists as not only
a way of providing reminders to do the audits but also communicating how others in the group had
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completed their audits – a form of subtle ‘group’ guidance to help shape the audit content and
process by the citizen scientists themselves:
“Well I did notice when you sent an email and it showed what people had done and
there was quite a write‐up and a picture of somewhere that they had gone back to do
an audit and I thought ‘wow is that what we’re supposed to do?!’…so that was
interesting. Maybe a few suggestions might help.”
“I think that [an email or e‐newsletter] would be fine if it was a friendly sort of thing –
chatty rather than ‘you haven’t done enough!’...Also that may help to give an idea of
what you’re interested in – even if it was a different perspective each week – we would
know what you wanted.”
When discussing options for communicating, one suggestion was the creation of an on‐line chat
space where citizen scientists could talk about their audits and view de‐identified audits:
“It would be good to interact...could we interact with one another? It would also be
encouraging. If someone did a café you might say ‘Oh I didn’t think of that!’ Just to
hear what others are doing would be encouraging.”
“That [a chat room function and/or e‐newsletter] would make you feel part of the
team. It’s really quite isolating being out there on your own doing it.”
However, there were also some reminders that not all older people are well connected by phone or
email:
“….and we are right in the middle of all that, our age group. You can hear it when we
are talking. And they love it [technology] and we are all sitting with our phones but
there are others who say ‘nope!’ and draw a line in the sand saying ‘I am not having
people coming at me all the time’. It’s a real mix.”
The second theme for suggestions for a larger project centred on providing a greater range of roles
for citizen scientists beyond data collection, including elements of co‐design of the audit tool and
the methodology; data cleaning and analysis; post‐analysis co‐design (for example re‐development
of case study sites in the community or working with design students to create models of innovative
green and open spaces) and engagement in dissemination of results (co‐writing reports and
presentations, presenting at seminars, conferences and or workshops).
“…Yes I think it is something that would sustain my interest. It sounds good. If I was just
collecting data I don’t think I would like to keep doing that forever, it’s probably not my
thing but I was happy to do it. I think my age group –the Boomer group –are looking for
something more meaningful than sitting in a retirement village.”
“It could be daunting to some people [being involved in data analysis] ...aaah but it’s
not something that they would have to do of course, but it would give them the options
but I think that it would need to be flexible and you would probably…you would have to
train people considerably… but equally you want to involve people along the way in the
process.”
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In the post‐audit interviews citizen scientists were also asked to comment on the amount of
direction they were given in terms of what to audit and where. Some felt that they had understood
the brief very well and were confident that they had managed to capture the themes of the pilot
study. Others felt that they would have liked more direction regarding what to audit. Suggestions
for more guidance included having a ‘checklist’ of potential audit sites for future projects, others
felt being able to view de‐identified data through access to the project’s ArcGIS website, or being
able to connect with other citizen scientists in the pilot, would have encouraged them to consider
other spaces they could audit.
The over‐riding reflection on citizen science for participants in the pilot study was that it was an
engaging use of their time where they felt they were contributing something of value to science as
well as potentially improving outcomes for the neighbourhoods in which they lived. They
appreciated the opportunity to reflect on their own data, the de‐identified dataset and the
reflective process through the post‐audit interviews. All participants were keen to receive the final
report for comment and take up new opportunities for citizen science in the future.
“Well for me, I hadn’t long been retired and I was still finding my way in a retirement
sense….so I put my hand up to be this Citizen Scientist because I had already been in
touch with the museum, I’m a radiographer and I said ‘oh if you have an x‐ray
machine I could come and x‐ray all your bits and pieces’ but I wasn’t settled in my
own head so having this option...I was looking for something that had some
meaning...”
“Yeah, it made me think about what’s irrigated and what’s not. I mean I kind of think
about it, but I thought about it more consciously. What’s safe –what’s not? Most of it
is safe for me but is it for everyone so it did prompt me to think about more aspects of
it.”
“Most of the time when I was out walking, um, it was on my mind…is there something
here that I should be taking a photo of…it did make me think a little bit more about the
environment and how it can be made more conducive to people walking and doing
recreational activities.”
Conclusion
This pilot study has shown that older people are comfortable using technologies in new ways and
are keen to be engaged at multiple levels in research as citizen scientists. There were few issues
raised during training and using the on‐line audit tool with high compliance levels for answering
survey data. This included being able to use the audit tool to geocode location, upload photographs
and provide qualitative comments. The average completion time for each audit of about seven
minutes was similar to that achieved by the research team suggesting competence levels were high.
The Citizen Scientists enjoyed the data collection process, but many wanted deeper engagement in
the science. This included tracking and monitoring data collection; opportunities to be further
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engaged in data cleaning and analysis, increased engagement with the wider citizen science team;
being a party of the dissemination process.

Path to kiosk in Adelaide Park: Citizen Scientist Audit Photo
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Chapter 5: Green and Open Spaces: Analysis of Audits
While the main focus of this pilot project was on designing and trialling the audit tool and citizen
science approach with older Australians, there is some value in exploring analysis of the 264 audits
carried out by the team of 15 citizen scientists.
Several key design elements of public green spaces were identified in the analysis of both audit free
text comments and photographs through inductive coding using NVivo12. Seating received the most
references (97), followed by street trees (96), natural bushland (93), park trees (87) and water (in
terms of creeks, lakes, rivers and the ocean) (51).
Green and open spaces as ‘corridors’ of activity
Citizen scientists were asked several questions about the spaces they were auditing, including:
“Why have you come to this location?”; “How long do you usually spend here?”; and, “How did you
get here?”. By far the common response to question “Why have you come here?” was “On my way
to somewhere else” (n = 128), with the next three most common responses being “To relax” (n =
58), “To exercise” (n = 54) and “To meet others” (n = 52).
“I found that tricky because I went there to do the survey and thinking about how long I
would stay, I mostly would be walking through that on my way to somewhere. There
weren’t a lot of places I would stay. Would I stay if they [the green spaces] were
improved? Maybe..”
“None of it was exercise for me…that’s not a good sign…but there is incidental exercise
to walk to get to somewhere else…and they say that’s the best form of
exercise…incidental! Absolutely …you are not just strolling around…it feels purposeful.”
[I: So, these locations are on your way to somewhere else so it wasn’t your
destination…] P: “Yes, sometimes I go through on my way to the café or somewhere.”
“Yeah, we were walking through [on the way to somewhere else] and you hardly ever
sit at a place –maybe the very elderly but rarely. I think you need a reason to stay in the
places. The only people I see doing that is the elderly Indian people who come out and
sit. They do that. I guess the rest of us are sitting at home in front of the tv.”
This suggests these patterns of interaction with public green spaces in local neighbourhoods may be
seen as ‘transition spaces’ or ‘green corridors’ – conduits to link up everyday life spaces rather than
destinations in themselves. This was aptly summed up by one citizen scientist: “I’m passing in
transit. I have been thinking that this is my contact with many green spaces rather than visiting. I
will record more of these.” Perhaps planners and designers of public green spaces could think about
the design of public green corridors, with better pathways away from traffic; more opportunities to
sit and rest; points of interest along the way in the form of art, exercise equipment or places to
interact with others. This may create spaces that act as links for community points of interest and
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activity (shops, libraries and other public facilities, transport hubs and so forth); encouraging older
people to use public green spaces as spaces for social interaction, incidental exercise and a way of
engaging with biophilia and nature without necessarily being a destination in themselves.
Supporting this idea of transition spaces or green corridors, the most frequent response to “How
long do you usually spend here” was “Less than 15 min” (n = 99) followed by “15 to 30 min” (n =
48). When looking at mode of transport in relation to both these responses the most usual form of
mobility by far was “walked” (n = 132). These responses, along with the fact that just over half of all
audits were less than 1.6 km from home, suggests audit data relates to local neighbourhood
engagement, which was reinforced in some of the open comments associated with the audits that
suggests these are spaces utilised to get to somewhere else:
“I frequently pass these places when out walking or on my way to the shops or library.
A combination of council and resident plantings make the route very pleasant to use”
“My streetscape. I walk down this street a number of times a day on the way to shops
and or beach nearby.”
Reflecting on the good (and bad) qualities of neighbourhood spaces
The open text comments at the end of the audits tended to reflect on the attributes of citizen
scientists’ local neighbourhoods, including the elements of good design that appealed to them and
the impact the built environment had on their sense of activity, health and wellbeing, as highlighted
by these comments:
“I go out of my way to ride down this road‐ trees, birds and plants along tram line give
street a calming uplifting effect.”
“The building design enables conversation. Easy to hear!”
“I choose this bus stop in preference to others purely because of the trees, grass,
flowers and birds.”
Citizen scientists felt they had thought more deeply about, and reflected on, their own engagement
with the environments they lived and interacted in through the audit process. The audit tool gave
citizen scientists a medium to look critically at their neighbourhoods and lived environments in
order to reflect on and understand more fully what components of their neighbourhoods they liked
and did not like, what features of their neighbourhoods they utilised, and where and why they
engaged with these spaces.
Participants felt that the audit process itself had improved their observation of their
neighbourhoods.
“You started to realise how beautiful some things were that you hadn’t even looked at
even though you pass them every day. Like the toilets – we didn’t even realise they
were toilets until we were going into the dog park and photographed the dog park. We
thought it was a work shed and then realised it was one of those fancy electric toilet
blocks.”
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“Yes, I walk a lot. Where I go it’s usually easier to walk or I might get a bus and walk
through parks. I found when I was walking around [doing the audits] you really pay
attention to the architecture.”
“I did find it being open [choosing what to audit] I could go anywhere, and I discovered
all sorts of back alleyways and things…”
“…that’s a streetscape in Jan St. It’s really nice but I’ve never seen someone sitting there
– not that I got there that often. If you sat here and read everyone would think you are
wacky. Everyone is always in a hurry.
While the audit tool alone allowed for the collation of data on this usage, along with images of, and
qualitative comments about, their neighbourhood public green spaces; it was the follow‐up
interview that offered the opportunity to reflect on this more fully. By looking at neighbourhood
audits as a whole in the follow‐up interviews, citizen scientists reflected on their spatial and
behavioural patterns of usage. Observations of design elements in green and public spaces were
also evident.
“It really brought home to me how I choose my routes and my activities according to
how much green space I can walk through or stop and have a rest in.”
“I wanted to put this one in because they put a lot of thought and effort into this one.
This is at Walkerville opposite the Woolworths shopping centre…..[pointing to recliner
seat photo] and there’s more [seats] over the back there and the thing is that it’s
opposite a shopping centre where you can get coffee and I mean to be able to sit there
when you’ve done your shopping and before you pick up the bus or you can pick out a
book from the library and go over there and put your feet up.”
[Discussing linking parks for a green walk] I: Would you prefer one larger park or a
series of pocket parks? P: “Well, the ideal is this –the pocket parks –I suppose it’s better
than them not being there at all but they are too small to actually walk in. If we want a
quick walk, we do a loop around those four [pocket] parks.”
“Oh yes, this is Bardini St [pointing out audit photo], when I walk to Walkerville along
the river and I climb those steps and I am very grateful for that seat at the top.”
Many audits by citizen scientists focused on what was relevant about their neighbourhoods and life
spaces in terms of being an older resident.
“I think all of my age group would say you need spaces where you can stop – you just
can’t keep going all the time at the pace you did.”
“I really wanted you to see my home town area so when we were out on walks I really
wanted to show you our footpaths and show you this is how it is.”
“I have two artificial knees. I don’t like falling and I see my age group using these trails
quite a bit and some of them now on two walking poles for what should be an easy
walk but because of what is underfoot… We have a trail that goes out 12kms and it
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goes to the next tiny village. There is no seating the entire way until you get to the end
and there’s a little gazebo. And if you are going to ride on it – they’ve put a bridge that
is so narrow the handlebars of your bike hit the railing so you can imagine how safe
you feel. It’s not great.”
[I: So knowing there are no seats does it put you off, make you think you can’t do it?]
P: Well you walk out as far as you can, knowing you have to make it back. You’ll do 5
km and know you’ll be fine for that. There’s one other trail that’s 2.5km and it has two
seats so it’s a bit better. My husband and his mates walk – they are really overweight
and one of those will need the seats and I wonder how many don’t walk at all because
they need seating. It’s a health issue for our age group.”
Of consideration for further citizen scientist research will be incorporating the age friendly
principles into the audit process.
Conclusion
Citizen science offers a valuable opportunity for older people to examine their own life spaces,
neighbourhoods and communities. Participants reflected deeply on what they valued most about
the green and open spaces in their neighbourhoods and how they used those spaces. The audit
approach meant they could examine and report on these spaces without the bias of recall, with real
time analysis of spaces of their own choosing; in their own time and as part of every day life. This
means that audits not only tell us what they think of those spaces but also, importantly, which
spaces they do (and don’t) use in their neighbourhoods. This builds valuable information about the
quality and appeal of green and public spaces to older people but also informs us of the typical life
spaces in which older people live their lives and ‘age in place’.
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Chapter 6: Conclusion and Policy Recommendations
A pilot study on the use of a citizen science approach to explore influences of neighbourhoods,
particularly public green spaces, on daily lives of older people has highlighted the potential for this
methodology to be a valuable way of engaging older people in research and a viable methodology
for exploring the built environment and age friendly communities. An on‐line audit tool, installed on
the smart phones of older people, as citizen scientists, was developed by the research team and
trialled by 15 trained citizen scientists. The citizen scientists were involved not only in data
collection but also in data interpretation and preliminary analysis, as well as contributing to a
review of the audit tool and overall study. Several themes on the use of citizen science for
understanding the life spaces of older people have emerged.
Comfort Levels with New Technology
Older people, as citizen scientists, demonstrated high comfort levels with technology and therefore
comfort with technology should not be underestimated among an older population when designing
research projects. This pilot study showed that participants were capable and eager to use
technology to engage with science; although it is important to still have alternative means for all
older people to fully participate in citizen science. While restricted to a small participant group, this
confidence with technology was evident through several components of the study. Firstly, the high
selection rate for using the on‐line audit tool. Secondly, the training process required less time and
interaction than anticipated, with most participants suggesting they would have been comfortable
with on‐line training via video or training manual. Thirdly, only a small number of participants
requested technical assistance throughout the data collection period.
While this study is indicative of the increasing comfort levels older adults have with technologies, it
also highlights the improved user‐friendliness of new technologies and tools such as the ESRI
Survey123™ audit tool. High levels of compliance in audit submissions (no skipped questions) and
high rates of uploading of photos and optional open‐ended text comments suggest the audit tool
platform is both user‐friendly and suitable for the general public. However, there were some issues
with the audit tool that need to be addressed. For example, the need to manually geocode current
location, either by pressing the target button to find current location, or by manually moving the
map to show locate current location, can mean one of the most critical elements of the data
collection tool (knowing where the audit has been conducted) may become unreliable. Secondly, a
simple ‘feedback’ message to let users know that the audit data has been successfully submitted
would give users more certainty that their audit was complete. However, these minor issues with
the Survey123™ platform must be placed in the context of the advantages of in situ data collection;
time, date stamped and geocoded data; being able to include both photographic and free text data,
and the fact that the software is available in over 30 languages makes this an ideal tool for use with
older citizen scientists globally.
Of course, this pilot engaged a small, self‐selected group of adults interested in participating in
citizen science and may not represent the general older population. Further work needs to be done
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with wider groups of older adults, including those with reduced mobility, greater frailty and/or
poorer health, and from different cultural backgrounds to test both the potential and reliability of
the audit tool. Understanding the relationship between ageing and the built environment—
particularly the potential value of age friendly environments—is critical for all older adults, not just
those who are technology adept, fit and active. Further pilot studies are being planned, using the
audit tool with more frail older populations under different circumstances—for example in The
Netherlands and Poland we are hoping to trial the audit tool in 2021 by pairing frail older adults
with gerontology students in order to audit local neighbourhoods for age friendliness and a larger
tri‐state project is being planned for Australia, subject to funding.
The Audit Tool as a Medium to Reflect on Public Green Spaces
Citizen scientists felt they had thought more deeply and reflected on their own engagement with
the built environments they lived and interacted in through the audit process. We feel the audit tool
gave older people a medium to look critically at their neighbourhoods and lived environments in
order to reflect on and understand more fully what components of their neighbourhoods they liked
and did not like, and not only what they utilised but also where and why. While the audit tool alone
allowed for much of this critique, it was the follow‐up interview that offered the opportunity to
reflect on this more fully, by looking at the neighbourhood audits holistically, highlighting both
spatial and behavioural patterns of usage. This additional reflection is critical to build into any
citizen science project – whether it is designed as one to one interviews, focus groups, opportunities
to engage in the analysis of data or merely offering a report and asking for feedback.
Public Spaces as Green Corridors
As societies around the world increasingly move to an urbanised lifestyle, with higher levels of
apartment living and bigger houses on smaller parcels of land; our engagement with green and
open spaces is more likely to become part of the public sphere rather than occurring in private
spaces. It is important to understand how green and open spaces enable good health and wellbeing,
and what constitutes sufficient access to nature in residential environments to facilitate good health
and well‐being. We need to create the open and green spaces people want and will use in their local
communities.
Of note for this pilot, patterns of interaction with public green spaces in local neighbourhoods may
be seen as transition spaces or “green corridors” ‐ a conduit to everyday life rather than necessarily
destinations in themselves. This suggests we should think about the design of neighbourhood public
green spaces ‐ with more opportunities to sit and rest, points of interest along the way (through art,
play, exercise equipment, or mediums for interaction with others), interesting and engaging
pathways and so forth. This may create spaces that act as links for community points of interest and
activity (shops, public amenities, libraries and other public facilities, transport links and so forth);
encouraging older people to use public green spaces for social and civic engagement, incidental
exercise and as a way of engaging with nature without necessarily being destinations in themselves.
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The Value of Citizen Science
This pilot highlights that even a small number of citizen scientists can tell us a lot about the built
environment they interact in because of the high volume of audits they can produce in a short
amount of time. With very few prompts and only a short training session, 15 citizen scientists
produced 264 neighbourhood audits, with most saying they felt they could have completed more in
the same time frame with more reminders. This is far beyond the scope of a small university‐based
research team alone and highlights the effectiveness of citizen science for data collection. The
added value of using an online tool is that data collection could be carried out anywhere and is not
limited to the geographical location of the university‐based research team. Citizen scientists could
theoretically be based anywhere in the world and submit geocoded, date and time stamped audits
online in their own language, enabling data to be collected from a wide variety of locations simply
and effectively.
The over‐riding reflection on citizen science for participants in this pilot study was that it was an
engaging use of their time where they felt they were contributing something of value to science as
well as potentially improving outcomes for the neighbourhoods in which they lived. They
appreciated the opportunity to examine their own data, the de‐identified aggregated dataset and to
reflect on the research tools and processes through the post‐audit interviews. Participants showed
a keenness to be further engaged with future citizen science projects beyond just data collection,
indicating that whenever possible they would like to be involved in all stages of future research
projects. Citizen science projects should make the most of this enthusiasm and engage citizen
scientists early in the process. As with all research teams, citizen scientists bring different skill sets
and interests to projects and these assets should be utilised to the project’s advantage by offering a
range of activities to be engaged in, including: data cleaning and analysis; co‐design and planning of
improved neighbourhood spaces; and, presentation and dissemination of research outcomes.
Conclusion
Citizen science is a valuable tool for exploring the built environment and life spaces of older people.
While the tools used in this pilot study have not yet been fully tested for reliability or validity, the
outcomes of the pilot study show that further testing and retesting of the audit tools is a
worthwhile future exercise. Further work also needs to be done trialling the audit tool with
different population groups, including frailer and less mobile older people, older people from
different cultural backgrounds, and people in different geographical settings.
While this pilot study has focused on public green spaces it is felt that a citizen science approach
using an audit tool that focuses more broadly on age friendly neighbourhoods would provide an
opportunity to evaluate age friendly communities from the perspective of older people. The
number of age friendly neighbourhoods and communities has expanded rapidly worldwide in the
past ten years; yet little work has been done in this time evaluating the differences age friendliness
makes to the lives of those living in these communities. Such an audit tool offers opportunities to
collect and collate data from the unique perspective of older people in these communities. Most
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importantly, the insider knowledge of older people about their own neighbourhoods has shown to
be a valuable contribution to social science through the conceptual learning and deeper observation
that citizen science offers. As cities and neighbourhoods around the world continue to adopt age
friendly principles for the built environment, citizen science projects such as this pilot study offer
sound approaches to evaluating and understanding the value of these approaches for creating
better places to age well.

Example of a Green Corridor, Citizen Scientists Audit Photo

Policy Recommendations


The insider knowledge of residents about their own neighbourhoods is insightful for
evaluating and understanding the importance, quality, use and impacts of different green
spaces. Where possible, incorporating Citizen Science into research and policy enquiries
about the built environment and ageing, age friendly cities and/or ageing in place would add
a depth and breadth to knowledge building.



This approach engages community members at a grass roots level, where they are the
experts, offering opportunities to engage in and influence policy and decision making.



The approach can be co‐designed to align with existing Local Government activities (e.g.
heat mapping, green space and street scape design, community consultations) as well as
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State Government and related agency initiatives (e.g. Green Prescriptions, connecting
people with nature, Better Greener campaigns, age friendly cities activities and enabling
ageing in place).


Broader sampling through a larger citizen science project would capture more diverse and
more representative ‘samples’ to generate evidence better able address inequities in
neighbourhoods and access to quality green and open spaces.
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