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ABSTRACT

As the effects of the anthropocene continue, the presence and absence of birds has
become a growing concern. Citizen science provides a way to collect data about birds
and their locations while also building citizen engagement with biodiversity. Recent
research on citizen science has highlighted the need to move beyond monitoring
projects to understand the outcomes and impacts of citizen science for social-ecological
systems. Researchers have explored how science constructs certain categories and ways
of knowing, people’s diverse participation experiences, and the potential changes in
ecological systems as people shift their practices (or not) in response to citizen science. In
this article, we draw on research from a citizen science initiative, the New Zealand Garden
Bird Survey, to describe the self-reported outcomes for participants, and consequent
impacts/actions for people and nature. We then use the Nature Futures Framework
(NFF) to organise the outcomes and impacts to make visible the diverse values around
nature that are expressed and fostered through the New Zealand Garden Bird Survey.
We conclude by suggesting how citizen science can help mobilise action for more diverse
nature futures.
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INTRODUCTION

Recent work on citizen science (CS) has highlighted how it
can be used to foster education and care about both nature
and science (Dickenson et al. 2012; Ganzevoort et al. 2017;
Richardson et al. 2020). As the impacts of the anthropocene
intensify reflected in climate change (wildfires, rising
temperatures, and extreme weather), biodiversity loss,
habitat destruction, and COVID-19, research has also
explored how nature contributes to human health and
wellbeing (Nisbet et al. 2010; Sandifer et al. 2015). To
date, most evaluations of CS projects have focused on
monitoring outputs and data collection methods. This
might include, for example, checking that participants
are contributing the data needed in an appropriate
way (i.e., they are following the correct protocols), that
participants are happy taking part, that they have the
necessary resources to do the required activities, and that
they understand the outputs emerging from the project
(Dickenson et al. 2012; Geoghegan et al. 2016). In other
words, the focus has been somewhat instrumental in the
sense of making sure citizens do it right, and stay doing it.
Consequently, Geoghegan et al. (2016) suggest that along
with monitoring of outputs, CS researchers also need to
explore deeper evaluations of outcomes and impacts. The
authors understand outcomes as learning and attitudinal
changes, and impacts as behavioural and practice changes
at individual and collective scales. Others go further,
arguing that there is a need to better understand how CS
connects to shifting social-ecological systems, including
people’s trust in science, institutions, and governance
structures; social-ecological justice; and ultimately citizens’
role in transformative change (Burke and Heynen 2014;
Crain et al. 2014; Pereira et al. 2020; Togood 2013).

Pereira et al. (2020, p. 1173) suggest that fostering
capacity for transformative social-ecological change
“requires identifying visions, pathways and plans that
can help people navigate away from undesirable futures
and towards desirable ones.” They argue that there
is an urgent need to reframe human nature relations
towards more diverse perspectives on what is desirable.
Through the scenarios and models expert group of the
Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES), Pereira et al. (2020)
have developed the Nature Futures Framework (NFF). The
NFF identifies three broad perspectives on human nature
relations: nature for nature (understood as the intrinsic
value humans attribute to nature); nature for society
(understood as the instrumental benefits nature provides
to humans); and nature for culture (understood as the
relational connections between humans and nature).
Pereira et al. (2020) suggest all three perspectives are

important, and some may be prioritised over others at
certain times and places. People might also find themselves
in intermediate positions of the preference space where all
perspectives coexist. The NFF is a heuristic tool that can be
used to make visible the diverse, positive relationships that
people already have with nature, while also providing an
underlying structure for consistent scenarios and models
for the future.

In what follows we provide a rich description of
outcomes and impacts of the New Zealand Garden Bird
Survey (NZGBS), an annual CS Winter bird count in Aotearoa
New Zealand that is led by Manaaki Whenua—Landcare
Research (MWLR).! We build on previous NZGBS monitoring
and evaluation (see Liberatore et al. 2018; MaclLeod and
Scott 2020), but shift focus to outcomes and impacts
using a mixed method, but primarily qualitative analysis,
approach. We show how outcomes (cognitive learning
and affective nature experiences) are fostered through the
NZGBS and how this prompts impacts (behavioural and
practice changes) atindividual and collective scales. Finally,
we reflect on how the outcomes and impacts of the NZGBS
can be organised using the NFF to make visible the existing
diverse human-nature values that prompt participation in,
and are expressed through, counting and reporting birds.

Section 1 situates the research foci and approach in the
wider literature on critical CS. Section 2 provides background
detail about the NZGBS and context. Section 3 summarises
key outcomes and impacts of the NZGBS, and maps these
using a NFF lens. Section 4 concludes by suggesting how
these findings can inform other CS projects, specifically the
value of using a NFF lens to make visible the diverse values
people express through participation.

CRITICAL CITIZEN SCIENCE

In this article, we draw on Heigl et al. (2019), who suggest
that a CS project involves a set of structured practices (often
following a set protocol), undertaken by citizens (partly
or fully), in which the results are communicated back to
participants, and data are managed in ethical ways. There
is something of a broad distinction in the literature between
contributory (instrumentalist) CS and citizen-led dialogues
about science, nature, and society (Dickenson et al. 2012;
Shirk et al. 2012; Toogood 2013). Contributory CS tends to
involve citizens gathering data using a protocol developed
by experts for a question defined by experts. In contrast,
citizen-led dialogues tend to be more open-ended, founded
in ideas of agonistic democracy, debate, and citizen
involvement in determining questions and the nature of
participation. Toogood (2013) suggests that the majority
of CS projects are based on a contributory model that
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tries to engage people in a scientific process in which the
question, protocols, and outputs are primarily determined
by professional scientists. Many of these projects focus on
biodiversity, specifically identifying, counting, and mapping
it (Bonney et al. 2015). While in practice some CS projects
span the contributory-participatory-co-constructed model,
some social scientists in particular have argued that CS
has been dominated by physical/natural scientists who
often neglect to consider how their processes shape
the experience of participants, how different people are
positioned, and what knowledge is privileged (Burke and
Heynen 2014; Lambert et al. 2018; Toogood 2013).

Within the literature on contributory CS, research has
tended to focus on the monitoring and evaluation of the
process and outputs, including understanding motivations
of participants, and how to recruit and retain them (Wehn
and Almomani 2019). This research tends to be informed
by theoretical frameworks emerging from psychology,
management, volunteering, communication, and user-
experience literature, which is then applied to CS. For
example, the work of Clary and Snyder (1999) is often
used to understand participant motivations for engaging
in volunteer activities, which have then been applied to CS
activities (see for instance Alender 2016; Dem et al. 2018;
Jacobsen et al. 2012; Larson et al. 2020). Communication
and user-experience research has focused on how CS
projects and protocols are designed. For example, using
online apps/platforms, providing adequate resources so
participants can do what is asked of them, and ensuring
the process is engaging through gamification, competition
and recognition, or peer esteem feedbacks (see for instance
Massung et al. 2013; Nov et al. 2014). This research often
uses insights to inform the design, messaging, feedbacks,
and protocols of particular CS projects to maximise
recruitment and retention of participants.

Within the more critical citizen-centred research, there
has been an emphasis from science and technology
studies (STS) on the ways in which scientific knowledge is
constructed. This work explores how science constructs
certain categories, the skills needed to participate in
legitimate science, and analysis of what knowledge is valued
(Burke and Heynen 2014; Lorimer 2008; Togood 2013).
Citizen-centred researchers have critiqued contributory
CS for being top-down and driven by science experts who
define the question, the nature of involvement, the analysis,
and reporting of outputs (Burke and Heynen 2014; Toogood
2013). While contributory CS may seek and incorporate
feedback from participants, this is done to encourage
participation so that scientists will get the data they need.
Critics of contributory and instrumentalist CS projects argue
that monitoring research (i.e., we found these motivations
were important, or we designed a new app/platform) rarely

contributes to understanding the outcomes and impacts of
CS, or empowers participants and communities to design
their own questions and processes (Burke and Heynen
2014; Toogood 2013). Consequently, as Crain et al. (2014)
argue, there is a need to push beyond contributory models
and explore a wider range of CS outcomes and impacts on
specific places.

In response to these critiques there is emerging work
on co-produced CS in which participants partly shape the
questions, co-construct the protocols, and use the results
to address local, place-based problems or prompt new
learning and action. This work often involves interdisciplinary
research teams collecting ecological and social data to
understand how coupled social-ecological systemsintersect
with debates about adaptive management and action for
nature in specific contexts (see for instance Crain et al.
2014; Ganzevoort et al. 2017; Wehn and Almomani 2019).
In what follows, we contribute to this emerging work by
focusing on how participants experience their involvement
in a contributory CS project, what this means to them, and
how they use the data for their own varied purposes and
actions to connect with wider matters of concern.

CONTEXT

Bird-based CS projects are some of the largest and most
well known in the world. Many cultures have historic bird
watching practices; birds are often charismatic species, are
readily observable in many environments, and can serve as
indicators of wider ecosystem changes (Sullivan et al. 2009).
The NZGBS began in 2007 and was modelled on garden bird
surveys in the northern hemisphere. People participate by
counting the maximum number and type of birds they see
or hear at one time in their gardens, local parks, and/or
schools for one hour during a week in winter (Spurr 2012).
Participants then upload their bird counts to an online form
that records their observations against their location. In
recent years, participants have also filled in a voluntary
questionnaire about their demographic information and
motivations for and experiences of participating. The idea
behind the NZGBS is to convert people’s individual bird
counts into meaningful estimates of wider population
changes over time. Counts from every garden surveyed are
linked to their location within a neighbourhood, suburb,
district, and region to calculate how bird counts change
over 5- and 10-year timeframes at each of these spatial
scales.” The NZGBS has drawn on over 50,000 individual
bird surveys since 2007 to calculate changes in 14 common
garden bird populations nationally and regionally. The
NZGBS has become the longest running annual national
survey of biodiversity in Aotearoa New Zealand.
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Since 2007, participant numbers in the NZGBS have
grown, with the highest number of people ever participating
in 2020.° In more recent years, there has been significant
work on monitoring and co-developing the outputs from the
NZGBS, such as reports, images, and education materials,
to create and communicate the findings in meaningful
ways* (see MaclLeod et al. 2019a). From this monitoring, we
know that making the NZGBS outputs visually appealing
and accessible, coupled with the creation of a Facebook
group (which functions as a community of practice), has
led to increased uptake of results by mainstream media,
local government, community groups, and individuals (see
MacLeod and Scott 2020).

The NZGBS takes place within a wider ecosystem of
human-nature debates and practices in Aotearoa New
Zealand. These include other CS projects; education
initiatives to connect people with nature; predator and
pest control (primarily through the national Predator Free
2050 programme); government and philanthropic funding
for collaborative-community landscape and place-based
restoration projects (such as Reconnecting Northland
and Cape to City); and an increasing focus on state-of-
environment reporting (Parliamentary Commissioner for
the Environment 2019), data sovereignty (Kukutai et al.
2020), and open data for improved democracy (Davies et
al. 2019). There are also other bird-based CS and nature
engagement projects in Aotearoa New Zealand, including
Forest and Bird’s Bird of the Year, The Great Kereru Count,
The New Zealand Bird Atlas, and Bioblitz.

The Department of Conservation (DOC) has also
developed resources that seek to prompt changes in
nature-society relations to promote both environmental
and human wellbeing. These include: National Connection
to Nature Survey, 5 Pathways to Nature, and 50 Things
to do in Nature (Department of Conservation, N.D.).
DOC has promoted the NZGBS as an engagement activity
that educators can use to help young people connect
with nature and develop relevant action learning.
Significantly, DOC partnered with  MWLR to develop
NZGBS-specific educational resources that connect to the
New Zealand national school curriculum (Department of
Conservation, N.D.).

These CS projects and environmental initiatives, the
COVID-19 pandemic, and debates about how to restore
nature and ensure human wellbeing in the anthropocene
reflect different values and aspirations. However, they
provide an important context for the NZGBS and nature-
society relations in Aotearoa New Zealand. We have
observed in recent years how the NZGBS intersects with
many of these other projects and debates. For instance, it
is perhaps unsurprising that 2020 had the highest number

of participants ever. While MWLR invested more resources
in the NZGBS campaign, many people across Aotearoa
New Zealand were increasingly focused on nature and
particularly birds in their gardens and neighborhoods,
owing to the pandemic response that restricted people’s
movements (see for instance; Doyle 2020; MWLR 2020;
DOC 2020). As various Predator Free groups have formed
around the country and landscape restoration projects have
begun, MWLR have received inquiries from people who are
keen to use the NZGBS data to monitor the value of these
efforts. However, concerns have also been raised around
the use and sharing of the NZGBS data as they become
increasingly valued and requested. In the absence of other
data and landscape-scale environmental monitoring, the
NZGBS appears to be meeting a need, around which people
coalesce for different reasons.

METHODS

We used a mixed-methods approach for this research that
included:

* areview of previous research and data related to the
NZGBS,

* semi-structured exploratory conversations with nine
stakeholders,

* alarge-scale participant feedback questionnaire
undertaken in conjunction with the NZGBS in July 2020
(n=6746), and

 afocus group with eight participants (aged 8-16 years
old).

The review of previous NZGBS research and data, and
semi-structured exploratory conversations with nine
stakeholders, helped identify existing knowledge and
informed our focus on outcomes and impacts. The semi-
structured exploratory conversations were conducted with
people who had either been previously involved in the
NZGBS or were identified as having useful knowledge or
feedback through snowball recruitment. These participants
included staff and volunteers from environmental non-
governmental organisations, environmental educators,
and local government community engagement and/or
science staff. The conversations used topic questions as a
guide, but the exact line of questioning differed in each case
and depended on the role, positionality, and knowledge of
the participant (Given 2008). The conversations were not
recorded and have not been included in the results and
discussion section that follows. We include reference to
this discovery work here as part of our method because
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it helped us better understand the wider context in
which the NZGBS is situated, and refine the design of the
questionnaire and focus group.

The large-scale participant feedback questionnaire
was included as part of the actual 2020 NZGBS. After
NZGBS participants submitted their online bird counts in
July 2020, they were directed to a voluntary SurveyMonkey
questionnaire. The questionnaire asked for demographic
information; participant motivations for taking part in the
NZGBS; participant views and knowledge on birds and
nature in New Zealand; personal outcomes and impacts
of the NZGBS around learning; and the use/application
of the NZGBS results.” The questionnaire had a total of
6,746 responses, which equated to a response rate of
92% of the total submitted garden bird surveys. Reflecting
our commitment to research methods that enable
participants to determine their level of participation,
most of the questions in the questionnaire were optional.
The only compulsory question related to the number
of people who participated in the NZGBS. In the results
and discussion section, our analysis of the questionnaire
focuses solely on one open-ended question related to
learning. We do not undertake a quantitative analysis
of the entire questionnaire, nor do we consider many
of the usual discussions around quantitative methods
such as bias or analysis via demographic categories. Our
focus here is on how participants describe the learning
outcomes and impacts in their own words. We therefore
use a qualitative narrative approach that is grounded in
a different epistemological understanding to quantitative
data analysis (see Monroe et al. 2019).

To undertake the focus group, we partnered with DOC
and the Porirua Community Collaboration Education
Programme, a community-led place-based restoration
project in Porirua involving young people. The focus group
consisted of eight participants aged between 8 and 16
years of age who had completed the NZGBS in July 2020.°
We explored similar topics to the questions asked in the
questionnaire. However, we used the focus group to explore
narratives and meaning around

* who participants completed the NZGBS with (i.e., the
sociality of the NZGBS practice);

* how participants felt during and after doing the survey
(the experiential and affective);

* participants’ existing knowledge about birds and
whether they learnt anything new (cognitive
knowledge);’

» whether participants had questions resulting from their
involvement; and

* participants’ aspirations for nature in Porirua.

Ethics approval for the questionnaire and focus group was
obtained through MWLR’s social ethics process.

We analysed the open-ended question in the
questionnaire and focus group data using an inductive
thematic approach to group participants’ self-reported
outcomes (learning and attitudinal changes) and impacts
(behavioural and practice changes). While we began the
analysis process with an intention to focus on outcomes
and impacts, we let the data determine the specific coding
structure that emerged (Braun and Clarke 2006; Thomas
2006). We then organised the outcomes and impacts using
NFF to illustrate the diverse values shaping participation in
the NZGBS.

DISCUSSION AND RESULTS

In what follows, we firstly describe the key themes that
emerged from the inductive thematic analysis of the
open-ended question in the questionnaire, and within
the focus group, in relation to self-reported outcomes
and impacts. We then describe how the outcomes and
impacts reflect pathways to a connection with nature
(Lumber et al. 2017). We conclude with reflections on how
the NFF can be used to make visible the diverse values
that prompt participation in, and are expressed through,
CS projects.

OUTCOMES

To understand some of the outcomes and impacts of
the NZGBS, we asked participants in the questionnaire
and focus group whether involvement helped them on
their learning journey about birds. 6,165 participants
responded to this question in the questionnaire (out of a
total of 6,746), with 77.4% stating the NZGBS did help their
learning journey. All participants in the focus group stated
that the NZGBS did help their learning journey about birds.
Figure 1 provides a breakdown of the responses from the
questionnaire and the inductive analysis process we used
to group responses into two broad outcome themes—
cognitive learning and affective encounters with birds. We
used the responses from both the questionnaire and the
focus group to analyse and code into the self-reported
outcomes and impacts.

Cognitive learning

Cognitive learning was the largest self-reported outcome,
and we identified four sub-themes: bird identification; the
NZGBS as a useful dataset; new knowledge about bird
behaviour and needs; and the NZGBS as a useful education
tool for others.
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Questionnaire (total participants n = 6,746)

L

Question Does the NZGBS help your learning journey about birds?
Responses n = 6,165 (91% of total participants)

Yes = 4,808 (78% of participants)

L

No = 1,356 (22% of participants)

Question If yes, please describe how (in your own words)?

Responses n = 3,804 (61.7% of participants who answered the learning joumey

question)
Inductive analysis and coding to identify outcomes I

o

£

s

$ Bird behaviour and needs 454
8

8 Education for others 84
4

8

°© Human wellbeing and meaning 231
b

] Connection with nature 95
g

B Number of responses

Figure 1 Self-reported outcomes and impacts from the New Zealand Garden Bird Survey (NZGBS) in terms of learning.

Improved bird identification was the highest reported
cognitive outcome. 1,241 participants (or 32.6%°)
described how the NZGBS helped them to improve their
ability to accurately identify birds, gave them a “good
reason” to practice and improve their bird identification,
and helped them to learn new names of species, including
indigenous te reo Maori names. Participants noted how
they used the NZGBS identification resources, as well as
books, the internet, and other sources to help develop their
bird identification knowledge. One participant noted,

“It made me find out how to identify the difference
between mallards and grey and hybrid ducks. In

looking that up, I saw lots of other birds and read up
on some of them.”

The second largest reported cognitive outcome related
to the NZGBS dataset, with 705 participants (or 18.5%)
describing how it helped them develop new knowledge.
Participants noted that the NZGBS dataset and yearly
reporting of trends were “interesting,” “informative,”
and helped them “understand” and “stay up to date” on
national and regional trends in bird populations. Others
described how they personally use their NZGBS counts to
track and monitor changes of bird numbers in their garden
or neighbourhood. Others noted how they use the NZGBS
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process and results to monitor the local impacts of their
actions, including, planting, habitat restoration, feeding,
and predator control efforts. One wrote,

“I have moved to a new home in the country and
doing the survey gives me a baseline for birds that
have territories where I am living. It gives me a
snapshot of what is around me and then I can do
my bit to improve things.”

For some of these participants, particularly new migrants,
the NZGBS was described as an important way to develop
new place knowledge and attachments. For example, one
participant wrote:

“T came to NZ two years ago, participating in this
survey made me more aware of NZ garden birds.”

For 454 participants (11.9%), the NZGBS helped them
develop new knowledge about bird behaviour and needs.
This included what birds like to eat, how they interact
(pecking order), what kinds of habitat they like, what
regions/areas different species reside in, and the impacts
of weather and daylight on birds:

“Has made me more aware of how different birds
behave and watching how and what they feed on.”

“Far greater awareness of the variety, numbers and
feeding habits.”

As with identifying birds, participants described how
observing bird behaviour and needs prompted curiosity
and further questions and research into specific questions.
As one participant noted,

“It encourages me to find out more about birds and
their habitats.”

Finally, 84 participants (2.2%) described how the NZGBS
was a useful practice for educating others. These others
included family members, young people and children,
neighbours, and friends. Participants described how this
happens in different ways, for example, through cognitive
learning and ensuring one communicates the “correct
information:”

“My partner did the survey with me and he learnt a
lot about the variety of birds in our garden.”

“I tell others about the survey (friends, family,
neighbours). By informing others I have had to learn

more about your survey and birds, so I pass on the
correct information.”

For some of these 84 participants, cognitive knowledge is
less of a priority. Rather, the NZGBS is used to model and
instil certain kinds of values and priorities to care for nature:

“Opens up conversations with my children about
birds.”

“Reminding my son of the importance of looking
after the environment and wildlife.”

“Reinforces how much I care about our native birds
and pass it on to my grandchildren.”

The results from the focus group reflected the questionnaire
results, with all participants noting that they gained
cognitive knowledge—specifically how to better identify
birds through sight and sound. For some participants, the
process of identifying birds led to questions and further
research to better understand what birds need to survive
well, including how human actions impact birds and nature.
For example, participants queried where certain birds live
in Porirua, whether birds prefer certain habitat, why they
see some birds regularly and others less, and how weather
affects birds. This then prompted reflections on the impact
of local habitat restoration on specific bird species.

Affective encounters with birds

For 1,039 participants (27.3%) the most important
affective outcome was how the NZGBS fostered an
experiential yet structured encounter between people and
birds. Many of these participants noted the importance of
just observing birds for a whole hour because it “fosters
greater awareness,” and requires people to “take notice”
and be “more attentive.” Participants described the effects
of this affective encounter in different ways. For some,
awareness was the key point; while for others, awareness
led to feelings, knowledge, and new and renewed
appreciations:

“Made us realise that there is greater diversity in our
garden than we thought.”

“Made me realise how much bird song is going on
without even being aware of it.”

“More attentive and appreciative of birds in my
environment.”

“Awareness leads to curiosity and knowledge.”
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For 231 participants (6%), the structured affective
encounter led to some form of what we termed a
wellbeing outcome. These included emotions, feelings, or
states such as curiosity, joy, awe, fun, interest, wonder, a
sense of connection, a sense of contribution, peacefulness,
relaxation, and calm. Two articulations of this are:

“a good opportunity to slow down and tune into the
activities of birds in the garden.”

“Understanding and know how precious they [birds]
are to our well-being.”

For some of these 213 participants, contributing to the
collective NZGBS effort fostered a sense of connection to
other people in Aotearoa New Zealand who also value and
care about birds:

“Makes me realise lots of people care about birds in
Dunedin.”

“I enjoy being part of a wider community’s
awareness of the value of bird life.”

“Great sharing information and birdwatching
pleasure with other like-minded kiwis.”

“I become aware that care of birds is of national
interest and importance and not just something I
like in my garden.”

Finally, 95 participants (2.5%) described how the NZGBS
was a useful prompt and practice for connecting with
nature:

“It makes me feel connected, it reminds me of the
importance of the natural environment, it reminds
me of the need for humans to care for the natural
environment that we destroy every day, and as such
I do more personal research on the ecology of NZ.”

“Seeing them [birds] makes me feel connected to
nature.”

Participants in the focus group echoed these findings: Six of
the eight participants described the NZGBS experience as
“relaxing,” with two stating that it made them feel “happy,”
that it prompted them to feel “in awe of the birds,” and
that they “loved it.” These two participants shared how
they completed the NZGBS together, making a picnic and
taking turns to share the binoculars. The shared sociality of

the activity, both with each other, and with birds, was key
to their positive affective experience.

These findings illustrate how the NZGBS encourages
participants to connect with birds and nature, and reflect
pathways to nature connection research. Lumber et al.
(2017) suggests that there are five affective pathways to
connecting with nature: contact (using sense to engage);
beauty (appreciation, aesthetics, wonder); meaning
(nature and meaning, signs of nature); emotion (love, bond,
feelings for nature); and compassion (extending the self
to include nature, concern). Participants’ accounts of the
affective encounters fostered through the NZGBS reflect
these five pathways where the structured observation
prompts appreciation of birds’ beauty, shifts in emotional
states, compassion for birds, and, importantly, finding
relational connection and meaning with other people
through the collective effort of observing and counting
birds.

IMPACTS

While impacts of CS are often difficult to quantify, data
from the questionnaire suggest participants are acting
and adapting their practices in response to the NZGBS.
For instance, 336 questionnaire participants (8.8%) self-
reported behavioural and practice changes in response to
the question about whether the NZGBS had helped their
learning journey. They told us that:

* the NZGBS had prompted them to plant habitat,

* they now observe birds and nature more consciously
and regularly,

* they now undertake bird counts more regularly,

 they are trapping predators, and

+ they have started conversations about birds and nature
with their neighbours and friends.

Some of these actions were more individual, such as
participants planting trees or habitat in their gardens, while
other actions were more collective, such as joining a local
community group, or discussing bird-friendly habitat with
their neighbours. Some wrote:

“Has encouraged us as a family to do more research
and learn about our birds. We are planning on
planting some native trees on our property to
encourage more native birds.”

“T’ll be more inclined to look for opportunities to
help in the community or find out about what local
groups are doing. Help to engage my students by
introducing these groups to our class attention.”
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“Learnt I could do so much more by hooking up with
community groups to trap predators and plant more
bird friendly areas.”

The NZGBS does not ask or suggest participants do
anything other than count birds. However, our data
suggest the practice of observing and counting birds
both reflects and prompts nature connection, and then
action for some participants. Reflecting findings on CS and
learning outcomes (see Dickinson et al. 2012; Bonney et al.
2009), NZGBS participants are undertaking their own self-
directed learning and using the experience and datasets
from the NZGBS for their own varied purposes, and in
the process extending the NZGBS beyond the original
contributory framing. Some participants see the NZGBS
dataset as having value across different scales, providing
not only national estimates of trends, but also important
regional and local information that they use to monitor
and track the impacts of their actions. Importantly, the
individual and collective practices that people might enact

following participation in the NZGBS come from their own
interpretation of the results, personal research, and values.
Following Lumber et al. (2017), we suggest that it is the
combination of the cognitive knowledge and affective
encounter fostered through the NZGBS that enables these
diverse outcomes.

THE NZGBS AND NATURE FUTURES FRAMEWORK
In what follows, we use the NFF to illustrate how the
NZGBS both reflects, and fosters, diverse understandings
of, and aspirations for nature. In Figure 2, we have grouped
research participants’ stories about outcomes and impacts
of the NZGBS using the NFF framework to illustrate how
this CS project enables the expression of diverse values
around nature.

Some NZGBS participants highlight the intrinsic value
and beauty of birds (nature for nature). They describe how
participation in the NZGBS reminds them of this intrinsic
value, and the resourcing that goes into the dataset
reflects this intrinsic value. Other participants highlight the

Nature as culture

NZGBS helps build connections with
nature and other people:

‘Seeing [birds] makes me feel connected
to nature'.

‘Makes me realise lots of people care
about birds'.

‘Learnt | could do so much more by
hooking up with community groups to
trap predators and plant more bird
friendly areas’

‘I enjoy being part of a wider community's
awareness of the value of bird life’

Nature for nature

NZGBS prompts and enables
recognition of the intrinsic value of
birds:

‘Birds are beautiful

‘Resourcing the NZGBS reflects
the intrinsic value of birds'

‘Forces assessment of local sites’

‘It made me even more aware of
\\how important and lovely birds are’

Nature for society

NZGBS fosters positive
wellbeing outcomes for people
such as; curiosity, joy, awe, fun,
interest, wonder, a sense of
contribution, peacefulness,
relaxation, and calm:

‘The pigeon was really fat and
funny’

‘There is great therapy in taking
time to watch the birds. They fill
me with joy and make me laugh'

Figure 2 Values expressed and fostered through the New Zealand Garden Bird Survey (NZGBS) using a Nature Futures Framework.
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human wellbeing outcomes of doing the NZGBS (nature for
society). These benefits included the emotional or affective
experiences such as joy, amusement, feeling calm or
relaxed, and being entertained and curious. Finally, other
participants emphasised how observing and counting
birds makes them feel connected to both nature and other
people who care about these matters in Aotearoa New
Zealand (nature as culture). Many of these participants
emphasised how the NZGBS both reminded, and enabled
them, to express care for nature in a collective effort that
involved other people who share this value. Some of these
participants talked about the importance of being part
of this wider “movement that encompasses others with
an interest in the continued well-being of birds,” while
others described how doing the NZGBS had helped them
“connect” with other groups who were taking action for
nature in specific places. In this way, the experience of
doing the NZGBS was prompting some participants to
make connections to place that are fostered by encounters
with nature that went beyond participating in a CS project.
The NZGBS does not require people to agree on, or to even
articulate, a shared set of values before they can participate.
Rather, through the collective practice of observing and
counting birds, the NZGBS contributes to a wider network of
people and groups who actively shape the valuing of birds
across Aotearoa New Zealand.

CONCLUSION

In this article, we have used the NFF to make visible the
diverse values around nature articulated through the
NZGBS to widen the outcomes and impacts that might
be considered in CS evaluations. For us, the NFF lens helps
create greater space and visibility for the relational (nature
as culture) aspects CS can foster—both between people and
nature, and between people. Our sense is that CS projects
and associated evaluations are good at theorising the
values in the NFF related to nature for nature (science about
nature) and to nature for society (ecosystem services and
wellbeing benefits), but are less well equipped to evaluate
nature as culture. Our view is that nature-based CS projects
need to be able to accommodate all NFF perspectives to
contribute to building the people-nature connection that is
desperately needed to address the interconnected social-
ecological crisis of the anthropocene.

Throughout our analysis of outcomes and impacts,
we have highlighted how participants shared stories of
connection fostered through the NZGBS. This is about more
than data (Moon et al. 2019). The NFF lens focuses our
attention on whether and how CS can contribute to scaling
out (but not necessarily up) a multiplicity of relationships
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and connections, and how to make these visible as part of
evaluation processes. To support the transformation needed
to address the climate and biodiversity crisis, CS projects
can benefit from creating space for people to reflect on
their relationships with both nature and other people. Our
experience with the NZGBS suggests that this is best done
through a connection approach, rather than emphasising
only cognitive knowledge, or dictating how participants
should manage pests and predators. As Crain et al. (2014)
note, this connection may be done through the CS practice
itself that encourages people to slow down, observe, and
notice nature and their actions in place—especially the
everyday environments people encounter and experience
nature, like gardens, parks, and local greenspaces.
Alternatively, this may be done through the CS evaluation
process, in which participants are encouraged to reflect on
the diverse outcomes and impacts that participating in a
CS project have prompted. Focusing on connections and
the relational makes visible the diverse ways people are
already caring for and with nature in specific places, and
is better able to reflect indigenous values and aspirations
(Maclean et al. 2015; Lambert et al. 2018). Our analysis
highlights how even within a contributory CS project like
the NZGBS, shifting focus and asking different questions
about outcomes and impacts reveals more diverse values
and aspirations as related to nature.

DATA ACCESSIBILITY STATEMENT

The aggregated data from responses to closed-questions in
the questionnaire is available upon request to the authors.
The questions used in the questionnaire are also available
upon request to the authors.

NOTES

1 Manaaki Whenua - Landcare Research is a Crown owned
company mandated with carrying out scientific research on the
management of terrestrial biodiversity and land resources for
the benefit of New Zealand (Ministry of Business, Innovation and
Employment, N.D.).

2 Specialised statistical tools are used to account for variation
in sampling between regions, districts, and suburbs over time.
Following bootstrap analysis and bias-correction of the modelled
data, estimated trends in bird populations are summarised
nationally and regionally according to their direction (decline or
increase) and size (rapid to shallow) see MacLeod et al. (2019b) for
further information.

3 While exact numbers of participants are difficult to quantify, our
best estimates put participant numbers in 2020 at more than
8,268 people.

4 This has included: working with participants to create educational
videos, bird identification kits, indigenous Maori bird name quizzes,
findings reports, a Facebook group, and marketing and social
media strategies. The emphasis on creating resources in the
indigenous language of Aotearoa New Zealand (te reo Maori) forms
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part of wider strategies to connect rangatahi (Maori young people)
with manu (birds) through nature.

5 We have chosen not to include a list of the questions in the
questionnaire as part of this publication. Our questions were
specific to the NZGBS and the history and context of this specific
CS project and previous monitoring research. While our general
analysis approach might be adaptable to other CS projects,
the specific questions are not universally applicable. In our
view, providing the exact questions perpetuates the unhelpful
assumption that a social research method in one context is
automatically appropriate to replicate elsewhere.

6 The two largest groups of people who participate in the NZGBS are
women aged between 50 and 70 years old and people under 18
years old. We chose to focus on the 8-16-year-old age group for
two reasons. Firstly, we hope to further build NZGBS engagement
with this age group and felt the focus group would therefore
provide useful insights. Secondly, we had access to willing
participants and relationships in place that made an in-person
focus group ethically possible in an uncertain COVID-19
context.

7 Constance and Roberts (2017) note that research on CS outcomes
and impacts tends to adopt front-end formative and summative
approaches to identify participants’ existing knowledge,
practices, and attitudes before being involved and then following
involvement to identify any changes. We employed a similar
approach by inviting participants to reflect on and self-report any
changes. In the focus group, we employed more of a narrative
approach that focused on “what” and “when” questions about
specific experiences, rather than “how” and “why,” which tend to
result in abstract and generalised responses.

8 These percentages reflect the number of participants who
described an outcome related to this theme as a proportion of
the total number of participants who answered the open-ended
question about how the NZGBS had helped their learning journey
about birds.
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