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CITIZEN SCIENCE:
THEORY AND PRACTICE

CASE STUDIES

Social Media as a Platform for a Citizen Science
Community of Practice

Andrea Liberatore’, Erin Bowkett’, Catriona J. MacLeod?, Eric Spurr* and Nancy Longnecker®

As citizen science inherently relies upon unpaid contributors, providing a positive experience for partici-
pants is critical. This case study describes the use of social media to support participants of the New
Zealand Garden Bird Survey and examines the group’s interactions in its first year through the lens of a
community of practice. Communities of practice can provide forums for learning, which is an important
outcome of participation by environmental volunteers. Social media can provide the setting for an online
community of practice that can support dispersed groups of volunteers and requires little daily input
from administrators. While the NZ Garden Bird Survey runs for only nine days annually in June-July, this
Facebook group continued to be active and attract new members throughout the year. In the first year
of its existence, the group grew to 1,275 members who generated nearly 75,000 interactions (posts,
comments, likes, and shares). The group was used to share enthusiasm, ideas, and knowledge about
New Zealand’s garden birds. A wide range of birding expertise, from novice to expert, was displayed.
The group’s interactions include shared interests, contributed stories, and collective learning. This paper
documents our experiences setting up and administering this group and provides advice for citizen science
programs that want to use social media to support a community of practice.
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Introduction

The past 20 years have seen a global increase in citizen
science projects and interest in their facilitation (Bonney
et al. 2014; Peters et al. 2015). The definition of citizen sci-
ence used here aligns with Roy et al.’s (2012) description of
“involvement of volunteers in science” (p. 5). Citizen scien-
tists have enabled collection of data overvast areas and long
time spans, and made contributions to conservation, mon-
itoring (Bonney et al. 2009; Dickinson et al. 2012; Peters
et al. 2015) and to knowledge about birds (Greenwood
2007; McCaffrey 2005; Snéll et al. 2011). Increased avail-
ability and use of online technologies expands oppor-
tunities for citizen science, with increased ease of data
entry and precise measurements of location. Citizen sci-
ence is not without challenges, however. Building and
maintaining engagement amongst participants requires
ongoing effort and resources (Bell et al. 2008; Silvertown
et al. 2013; Geoghegan et al. 2016). One way to address
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these challenges is to create a supportive community that
encourages engagement and learning. Providing partici-
pants with ways to interact and communicate with both
project coordinators and other participants has several
benefits (Jennett and Cox 2014; Tinati et al. 2015). This
paper describes the use of social media to support and
encourage a diverse range of volunteer participants. We
outline steps taken to establish an active and supportive
Facebook group for the New Zealand Garden Bird Survey
and we advance a framework for discussing and under-
standing interactions within the group. This work is one
part of a larger study exploring the group’s demographics
and interactions.

New Zealand Garden Bird Survey

The New Zealand Garden Bird Survey (NZ-GBS) started in
2007 and occurs annually over a nine-day period in June
and July during the New Zealand winter (Spurr 2012).
Volunteer participants observe their garden for one hour
of their choosing and record the highest number of indi-
vidual birds present at one time for each species. NZ-GBS
is supported by Landcare Research (a New Zealand Crown
Research Institute) and aims to provide a snapshot of
garden bird populations across New Zealand to monitor
changes and inform management strategies for native and
introduced birds.
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Birds are especially important within the context of
New Zealand's natural history. In evolutionary terms, the
islands that make up the country had no land-based mam-
mals except bats, which led to a terrestrial ecosystem dom-
inated by birds, a large percentage of which are endemic
and now threatened with the introduction of mammalian
predators (Craig et al. 2000). The uniqueness and pre-
dominance of New Zealand's birds has given them special
status within New Zealand'’s cultural identity (Star 2002).

On average 4,777 people across New Zealand partici-
pate in the NZ-GBS each year. Providing face-to-face sup-
port or training for such a widespread group of volunteers
is logistically difficult. Social media, however, can create a
virtual space where participants can learn from each other
and share stories, ideas, and experiences. Social media
also allows participants to stay engaged with NZ-GBS and
each other throughout the year, a challenge for once-a-
year citizen science efforts. Prior to the NZ-GBS Facebook
group, participants had no means to share their stories
and discoveries directly with the wider NZ-GBS commu-
nity. Letters and emails written to one of the authors sug-
gested that some participants were interested in doing
so. Organizers were aware of the limitations of using a
government organization's website for informal commu-
nications. A virtual community was established to address
these concerns.

Social media
With 91% of New Zealanders reportedly active Internet
users (Crothers et al. 2016), a virtual community can be
accessible to most participants of a citizen science project.
Facebook is a useful platform for creating a virtual commu-
nity because its layout encourages participants to interact
directly with each other in a way that other social media
platforms, such as Instagram and Twitter, do not. It is also
currently familiar and widely used. Facebook is the most
popular social media platform in New Zealand, with 75%
of the web-connected population aged 15+ using the site
(Nielsen 2016). Facebook is the fourth most-visited website
in New Zealand behind Google.co.nz, Google.com, and You-
Tube.com (Alexa 2016). Comparatively, in 2013, usage rates
of Facebook, Twitter, and Instagram in New Zealand were
53%, 8%, and 7% respectively (Adcorp 2013). While the
NZ-GBS also has a Twitter account and Instagram hashtag,
communication through these channels does not attract
the same level of interactivity as the Facebook group.
Facebook is also preferable to a separate online forum,
which would require people to check for communications
onanother platform. Because information from a Facebook
group is coming through a channel that most participants
are already using, it can allow easy engagement.

Volunteer motivations

Learning is a valued benefit of volunteering (Bruyere
and Rappe 2007; Grese et al. 2000; Stepenuck and Green
2015). Volunteers provided with learning opportuni-
ties are more likely to continue volunteering (Ryan et al.
2001). After reviewing 14 citizen science programs, Bela
et al. (2016) concluded that learning outcomes should be
intentionally incorporated into citizen science.
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Masters et al. (2016) showed that fully online citizen
science programs (“citizen cyberscience”) with strong com-
munication and public engagement strategies (e.g., blogs
and online chat forums) are more strongly character-
ized by active participation and learning outcomes than
those without. Price and Lee (2013) advocate for finding
new ways to support citizen scientists by creating online
forums to support collaborative learning; they found that
participants attributed much of their learning to inter-
actions within the social forums connected to a citizen
cyberscience project.

Jennett et al. (2016) found that “learning in citizen
cyberscience tends to be informal, unstructured and
social” (p. 15). They describe a cycle of learning in online
citizen science programs. When novices join, they learn
by participating in the task, sharing their experiences,
and asking questions in the associated online forums.
This sharing and learning helps novices develop confi-
dence in their skills and acquire expertise. With increas-
ing competence and confidence, they offer help to other
newcomers. Assisting others can consolidate learn-
ing and make participants more aware of their learn-
ing, highlighting the value of continued participation
(Jennett et al. 2016).

For people in free-choice learning communities,
resources that are available as needed are appreciated
and used (Liu and Falk 2014). An active social media com-
munity built around a citizen science program provides a
resource for on-demand learning.

Community of practice

Community of practice (CoP) is a term coined by Lave
and Wenger (1991) to describe a group of people com-
ing together around a particular topic who share knowl-
edge, ideas, and excitement about that topic. CoPs have
three central characteristics: A domain or shared interest;
a community of people who share and learn collectively;
and a practice or set of common resources, stories, and
tools (Wenger et al. 2002).

Ongoing interactions in a CoP enable participants to
deepen knowledge and develop expertise (Wenger et al.
2002). Originally studied in the field of education (Lave
and Wenger 1991), CoPs are also prevalent within health
(Nicolini et al. 2016; Ranmuthugala et al. 2011) and busi-
ness arenas (Li et al. 2009; Wenger et al. 2002). While
CoPs originally revolved around in-person meetings,
social media provides a platform for virtual communities
(Gunawardena et al. 2009; Johnson 2001).

CoPs based within businesses can attract and retain
employees (Wenger et al. 2002). They allow for sharing
knowledge and expertise in ways that can increase crea-
tivity and organizational performance (Lesser and Storck
2001; Wenger et al. 2000). A review of CoP use in health-
care revealed facilitation of sharing information, reduced
feelings of isolation, breaking down professional barriers,
and increased competency, especially at the novice level
(Ranmuthugala et al. 2011). We explored CoPs as a way
to engage and support volunteer participants for a citizen
science program, while at the same time providing learn-
ing opportunities.
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Social media-based CoPs are not new (Gunawardena
et al. 2009; Johnson 2001). In higher education, social
media-based CoPs can enhance social learning opportuni-
ties and students’ sense of community (Hung and Yuen
2010; Sullivan and Longnecker 2014) as well as provide a
valuable forum for sharing local knowledge (Gray 2004).
Social media-based CoPs add particular value for distance
learners or a dispersed group of students (Mayes and de
Freitas 2007), newcomers (Gray 2004), and those engaged
in self-directed learning (McLoughlin and Lee 2010; Gray
2004). While CoPs supporting citizen science programs
have the potential to encourage transformative (social)
learning (Bela et al. 2016), relatively few studies of CoPs
exist in the environmental arena or regarding the use of
social media to support citizen scientists (Triezenberg et
al. 2012).

The NZ-GBS provides a good case study for examin-
ing online support of citizen science. In the next sec-
tion, we provide an overview of the development of the
NZ-GBS Facebook group to give context for the analysis
that follows. We then consider interactions in the NZ-GBS
Facebook group using the CoP conceptual framework of
Wenger et al. (2002).

Forum Development

Facebook group

AFacebook group was established on 27 May 2015 with the
authors and a web administrator from Landcare Research
serving as the group’s administrators. Once established,
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the group was monitored for its first year. Working with an
existing platform like Facebook requires working within
its constraints and formats. At the time of writing, Face-
book pages allow for dissemination of information, but
can display only posts being generated or shared by its
administrators. In contrast, Facebook groups allow any
group member to post, like, or comment (Figure 1).
Therefore, they allow direct interactions among members,
which are a necessary component for a CoP.

Group administrators can select from three levels of
access (public, closed, or secret) and decide whether
an administrator must approve membership requests.
Because we wanted to minimize barriers to participation
we selected a public group; this means that anyone with
a Facebook account can see all content. Non-members are
able to interact with the group by liking and sharing con-
tent, but only members can post content of their own or
comment on existing posts.

Getting started
An overview of the group was posted to provide general
information about NZ-GBS, resources for more infor-
mation about the project, and instructions for contact-
ing administrators. A disclaimer states that opinions
expressed within the group do not represent NZ-GBS or
its hosting organization, Landcare Research.

The group was advertised via an existing email list of
8,756 addresses, including previous NZ-GBS participants
and other interested individuals and organizations.

NZ Garden Bird Survey
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g . - @ «Thank you ()
Like - Reply - &7 1 - 22 May
=« Fan-tastic!

'.* Like - Reply - ' 1

4 - =we. sees Beautifully captured! What is this bird please?
ERE Like - Reply - 24 M 4

(SR

s @ = ouFantal @
Like - Reply - 5 1

Post Shared text, photographs, video or web links
that all members and visitors to the group

can see and interact with.

Share A feature that allows individuals to post
someone else’s content on their own page.
NB: A shared post will remain attributed to its

original author.
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as ‘likes’ for the purposes of this article.

Figure 1: Example post from NZ-GBS Facebook group with definitions of Facebook terminology.
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Alink to the group was posted on the NZ-GBS website and
has subsequently been included in NZ-GBS communica-
tions sent out by Landcare Research. Information about
the group has been presented to special interest groups
and stakeholders, at conferences, in radio interviews, and
through social media channels of other NZ conservation
organizations. Members also are recruited via group con-
tent shared on members’ personal Facebook pages.

Based on social media market research (Salesforce.com
Inc. 2013), a schedule of posts was developed before the
launch of the group to keep the group active and set the
tone with examples of appropriate content. Posts were
created from perspectives of both novice and expert bird-
ers to signal that any level of expertise was welcome.
Initially, 37 posts were created and scheduled for release
over the first seven weeks. The group quickly developed
momentum of its own; with the rapid growth of partici-
pation, some planned posts were deemed redundant and
not made.

Group management

The six administrators jointly managed the Facebook
group. Having multiple administrators improves the abil-
ity to respond quickly to requests to join, requests for
assistance, or reports of inappropriate content.

Requiring administrator approval to join helped mini-
mize junk content. All requests to join were briefly inves-
tigated to verify that they came from genuine individual
profiles. A quick look at an individual's profile (e.g., where
they are from, their Facebook join date, and the number
and type of group memberships) is usually sufficient to
verify a genuine account. Over the year, more than 200
membership requests (14%) were made from questiona-
ble profiles and were declined, confirming the importance
of administrator approval.

Administrators aimed to create a positive and support-
ive tone from the start, to provide a welcoming forum for
all garden bird lovers. Setting the tone with planned posts
early on likely helped to establish a basis for conduct.
Research in virtual communities has shown that repeated
exposure to a particular behavior drives the development
of social norms for the group, and that through their
interactions, group administrators can influence certain
member behaviors and attitudes (Bateman et al. 2006).
The ratio of positive to negative affect is a key predic-
tor in whether a group flourishes or languishes; positive
actions breed positive actions (Fredrickson and Losada
2005). Early in the group’s development, one individual
made a handful of posts and comments that had a nega-
tive tone. In response, a Terms of Engagement document
was drawn up which reiterated the purpose of the group
and the need for respectful discussions. The document
gave tips on how to manage one’s individual Facebook
feed and report inappropriate content to administra-
tors. This laid the groundwork for future removal of any
member deemed to violate the terms, and has been use-
ful to remind participants that interactions must remain
respectful.

Contentious topics arise on occasion, requiring modera-
tion. One example was a discussion surrounding an aerial
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release of the toxic bait 1080 (sodium fluoroacetate), used
by New Zealand's Department of Conservation to con-
trol invasive mammal species for the protection of native
birds. One post highlighted perceived negative effects of
the toxin, which set off a lengthy discussion that included
the only instance we have seen in this group where an
individual was harassed on a personal level. The member
responsible for the harassment was removed from the
group; he was told he could re-join provided he agreed to
the aforementioned Terms of Engagement, which he did.
This example is one of only six instances during the year
when a conversation was moderated.

Data collection

Because the NZ-GBS Facebook group is a “public” group,
all content is freely visible online. As it is in the public
domain, it is available for researchers to examine without
approval from an ethics committee or participant consent.
Both data collection methods described below were at the
time of data collection free and available to anyone with a
Facebook account, whether or not a member of the group.
To respect privacy we have blanked out names of group
members from figures; our examination and description
of content is respectful and does not compromise any par-
ticipant. Approval has been given by photographers for
the use of all photographs displayed in figures.

The authors monitored the NZ-GBS Facebook group
regularly, taking screenshots of interactions of interest.
Membership requests were recorded by acceptance date,
and declined memberships were logged. While Facebook
has a data collection system for participation statistics,
its use at the time of data collection was limited to pages
and not available for groups. Data were therefore collected
using the Netvizz v. 1.3 data extraction application (Rieder
2013). Netvizz collects content from posts, comments,
and replies to comments, with anonymous codes for indi-
vidual users. Post type is reported as one of five catego-
ries: Status (text only), photo, video, link, or event. Data
are also collected on the timing of each post or comment,
number of likes generated by each post or comment, and
number of shares.

Posts made between 27 May 2015 and 26 May 2016
were downloaded using Netvizz on 13 June 2016, a date
by which all posts would have generally stopped gather-
ing likes and comments. Content analysis of posts and
comments is being conducted and reported separately. An
additional analytics tool, sociograph.io, was used to gather
information about the interactions of individual contribu-
tors including how many times each member posted,
commented, or liked.

Both Netvizz and sociograph.io have limitations as data
collection systems which can lead to differences in the
number of posts, comments, likes, and shares reported
by each program. Both tools use Facebook’s application
programming interfaces (API) to gather data, and the data
gathered for each request are dependent upon many fac-
tors including Facebook’s frequently updated interface
and default profile settings, each individual's group mem-
bership status, and group members’ privacy settings at the
time of the data retrieval (Rieder et al. 2015). Accuracy of
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Figure 2: NZ-GBS Facebook group total number per week of posts and shares (a, top), comments and likes (b, below),
from 27 May 2015 to 26 May 2016. The annual NZ-GBS began in week five and ran 28 June-5 July 2015.

the precise number of shares is compromised, because
the way that shares were reported via the Facebook API
changed during the year. While this dataset may not, then,
be a complete set of all posts, likes, comments, and shares,
we are confident that trends discussed here provide an
accurate depiction of the group.

On 24 February 2016, Facebook introduced new ways to
interact with posts. Termed “reactions,” the new interac-
tions were love, haha, wow, sad, and angry. At the time of
data collection, reactions were available only for posting
content, not comments. Individuals can make only one
reaction per post. All reactions have been collated and
reported as “likes.”

Results and Discussion

Facebook group overview

In its first year, the NZ-GBS Facebook group became a
thriving online community, growing to 1,275 members.
While the highest spike of membership requests came
during the lead-up to the 2015 NZ-GBS, membership
requests continued throughout the year. An average of
25 members were added each week (minimum = 1, maxi-
mum = 287). While Facebook does not report the number
of members leaving a group, a comparison of accepted
membership requests (n = 1,352) to total group member-
ship suggests member turnover of around 6%.

Anecdotal evidence within the group suggests that
the group contains people who avidly participate in the
NZ-GBS and those who have never participated before and
is mainly composed of older New Zealanders. It is not pos-
sible to report on the demographics of the Facebook group

members because Facebook's analytics program was not
available for groups. These analyses are part of ongoing
research and will be reported in other publications.

Over the year, members contributed a total of 2,319
posts; these generated 13,521 comments, 57,725 likes,
and 1,424 shares for a total of 74,989 total interactions
(Figure 2). The daily average was six posts (minimum = 0,
maximum = 28) and 205 total interactions (likes, posts,
comments, and shares; minimum = 0, maximum = 1,147).
The average post generated 32 interactions (minimum =0,
maximum = 317). Interactions peaked during the 2015
NZ-GBS, but remained high throughout the year.

A large proportion of members contribute. About one
in four have contributed a post, and 51% of members
have contributed at least one comment. A total of 1,657
individuals have liked content in the group, a figure that
exceeds total membership (1,275). This is possible because
people can like content without being a member.

Members post, like, comment, and share a variety of
content (Figure 3). More than two-thirds of posts con-
tained photographs (n = 1,685; 72%), making photos the
most common type of shared information. There were 436
status (text only) posts (19%). A smaller number of posts
included videos (n = 110; 5%) and web links (n = 99; 4%).

Is the NZ-GBS Facebook group a community of
practice?

To assess what is happening within the group, we now
look beyond numbers. The framework of community
of practice (CoP) was chosen for conceptualizing and
analyzing the group’s interactions (Wenger et al. 2002).
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Figure 3: Examples of post types from the NZ-GBS Facebook group: a) photograph b) web link and c) status or text-only.

The NZ-GBS Facebook group exhibits all three core CoP
characteristics of a shared domain or topic, a community
of people who share and learn collectively, and a practice
or set of common resources, stories, and tools.

CoP characteristic 1: Domain

The NZ-GBS Facebook group’s domain is identified as
New Zealand garden birds, as outlined in the group’s
overview and Terms of Engagement. This is the domain
around which all interactions are centered, and apprecia-
tion of garden birds is part of a shared identity of group
members. Posts and comments generally stay well within
the established domain. However, a wide range of both
native and introduced, common and rare bird species is
highlighted, as members’ interests in birds are not lim-
ited to garden birds. Occasionally, content appearing on
the site has included birds or bird news from elsewhere
in the world, as well as more tangentially bird-related
topics such as New Zealand's large-scale pest eradication
program, plant or insect identification, and sightings of
non-bird wildlife.

CoP characteristic 2: Community

The NZ-GBS community is a self-selected group that
chooses to discuss New Zealand garden birds within the
setting of a Facebook group. There is evidence for collec-
tive sharing and learning in post and comment content.
Members have used the group to share knowledge and
expertise on a wide range of topics (Figure 4) including
identification, feeding and feeders, camera settings for
capturing birds in flight, disease identification, and the
impact of cats on bird populations.

CoP characteristic 3: Practice

While the group was originally envisioned as a CoP
specifically focused around the practice of collecting
data for the NZ-GBS, it quickly expanded to encompass
support for New Zealand garden birds more broadly.

Group content reveals shared resources that include a
wide range of books and websites, as well as members’
personal photographs, experiences, expertise, and stories.
Members also share information on other bird-related citi-
zen science programs and volunteer opportunities.

Seven principles for cultivating a CoP

The seven principles for cultivating a CoP of Wenger et al.
(2000) are discussed in the following sections in relation
to the NZ-GBS Facebook group and interactions within it.

CoP principle 1: Design for evolution

This principle ensures that a CoP can grow and change
as membership or focus shifts over time. Wenger et al.
(2002) suggest beginning a CoP by building upon existing
groupings or networks of people. The NZ-GBS Facebook
group was created and promoted within a network of pre-
vious NZ-GBS participants and grew from there.

It is important to allow a community to be dynamic and
define its own interests. The group has largely developed
on its own with minimal intervention from administra-
tors. Any shifts or changes in focus have been partici-
pant-driven and unmediated as long as conversations are
respectful and relevant to NZ garden birds.

CoP principle 2: Foster open dialogue between inside and
outside perspectives

The opportunity to learn can be an important motivator
and benefit for environmental volunteers (Alender 2016;
Ryan et al. 2001). Members of the NZ-GBS Facebook group
range from “outsiders” (birding novices) to “insiders” such
as experts in bird-related fields, including wildlife rehabil-
itation specialists and scientists at universities, NZ-GBS's
hosting organization, and the New Zealand Department of
Conservation. This range of member expertise and experi-
ence ensures that there are novice questions (e.g., basic
identification or feeding) as well as expert discussion (e.g.,
identification of avian diseases and genetic mutations,
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Figure 4). The opportunity to share knowledge and
expertise with others can be important to experienced
environmental volunteers (Measham and Barnett 2008).
The confluence of multiple knowledge types in the NZ-
GBS Facebook group allows for diverse discussions and
provides opportunities for less-experienced members to
learn and develop expertise.

CoP principle 3: Provide public and private community space
Not all conversations in a CoP need to take place in public.
Members of the group can communicate via public group
posts, but also have Facebook'’s private chat feature avail-
able, providing access to public and private community
spaces. Administrators have used this function to allow
a handful of private discussions with group members. As
conversations between members cannot be tracked, we
do not know whether this feature is used by others in the
group, and if so, how often.

Conversations within particular posts are public but
may be limited to a few individuals around a specific
topic, being location-specific (e.g., reporting banded
birds in an area restricted to the general public) or
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focused on a narrow topic of interest (e.g., camera set-
tings and lenses or questions about data cleaning for
NZ-GBS reports).

CoP principle 4: Enable multiple levels of participation
Facebook easily enables different levels of participation
through the ways in which individuals can choose to inter-
act with the group, from actively posting or commenting
to more passive liking or simply observing. Providing a
range of participation levels is important so that all mem-
bers can find their place within the group. Multiple levels
provide ways for individuals to interact in a style that suits
their time, ability, interest, and comfort. The group gener-
ated nearly 75,000 interactions (posts, comments, likes,
and shares) in its first year. Three percent of all interac-
tions come from posts (n = 2,319) and 2% from shares
(n = 1,424) while 18% of interactions take the form
of comments (n = 13,521). Unsurprisingly, the largest
proportion of interactions comes from likes, which is the
easiest interaction option (77%, n = 57,725).

Wenger and Wenger-Trayner (2011) outline five lev-
els of participation by members of a CoP — core, active,
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seedlings in their punnets - we had 1o cover them for a period of time.

Like - Reply 3 F t 9:03¢
@ sm<Thanks for that Jill, | never knew that either.
Like - Reply at 9:56pr
e = NOt a lot of food around for them atm.
Like - Reply
«=| Yes, we net all our young plants or the birds really knock

y - .
Fd them around.

Like - Reply - i’ 1 - Febr

Figure 4: NZ-GBS Facebook group posts that demonstrate collective sharing and learning: a) avian disease identifica-
tion b) general bird identification c) bird and garden interactions.
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occasional, peripheral, and transactional — which we have
adapted to encompass different types of Facebook inter-
actions (Table 1). Placement into these levels depends
upon the type(s) of interaction in which members engage,
not their frequency of interaction.

Wenger and Wenger-Trayner (2011) define core mem-
bers as those who “energize and nurture the community.”
Within the NZ-GBS Facebook group, core members are
those individuals who create content and drive group
focus by posting (Table 1). One of the strengths of this
use of social media is that group members take it upon
themselves to contribute and drive the group focus. This
provides an opportunity for program coordinators to dis-
cover more about concerns and interests that participants
may have. Whether and how this NZ-GBS Facebook group
is enabling participation in science and conservation is
being explored separately using content analysis of posts
and comments.

Active participants help to define the community with
their interactions, but are not as engaged in driving the
discussion as core members. In this adaptation, active
members are individuals who respond to and contribute
comments on existing content, but do not create their
own posts. Participants who share NZ-GBS Facebook group
content to their own individual profiles also might be
included at this level. However, because the sociograph.io
software does not record shares made by each individual,
the number of members who interact in this way remains
unknown. Taken together, the core and active groups
contain the majority (53%) of NZ-GBS Facebook group
members.

Occasional contributors encompass those whose high-
est level of interaction within the group is a “like.” It is
unsurprising that this easiest Facebook interaction level
is also the largest. The number of occasional contributors,
combined with membership of the previous two levels,
exceeds the total number of NZ-GBS group members.

Liberatore et al: Social Media as a Platform for a Citizen Science Community of Practice

This is likely because 1) some people who have previously
interacted have left the group and so are not counted in
the end-of-year membership tally, and 2) people can like
group content without being a member. Although the
exact number of external occasional contributors is not
discernible, at least 293 individuals who have interacted
with the group are not currently members.

Peripheral participants are members of the group who
choose not to interact in a measurable way, while transac-
tional participants describe external, non-group members
who may check in from time to time. Because members at
these levels leave no record of their presence, it is not pos-
sible to separate or quantify them at this time. It should
not be assumed, however, that these observers, or “lurk-
ers,” gain nothing from their membership or observations.
Research on reasons for lurking in online communities
found that most lurkers (54%) report getting enough
from the group by reading and browsing alone (Nonnecke
et al. 2006). Other reasons for lurking included wanting
to learn more about the group before participating (30%),
being shy about posting (28%), and reportedly having
nothing to offer (22%).

CoP principle 5: Focus on value

If members of the NZ-GBS Facebook group did not value its
content, the group would not exist. After the annual 2015
survey period, some members speculated that the group
might be shut down until the following year's survey. One
post from that timeframe reads, “Even though the survey
is officially over, I really hope this page keeps going — it's
fabulous to see who's flying around in each other’s garden
— I learn something every day!” Wenger et al. (2002) stress
the importance of not only finding value in a CoP, but also
having members openly express the value they find. They
argue that value is dynamic and changes over time. Value
can be difficult to define, but once expressed, can help
others in the group become more aware of the things they

Table 1: Five levels of participation in a CoP, adapted for a Facebook setting and outlining the number and percentage
of individuals in each level for the NZ-GBS Facebook group (total membership = 1,275).

Level Activity Highest level Membership status Number (%) of
of interaction NZ-GBS participants

Core Creates content and drives group Post Member 323(25)

focus and conversations
Active Helps define the community, but not ~ Comment and/or share* Member 360 (28)

as engaged in driving the discussion
Occasional Prefers a lower-level of interaction; Like Member or 1,000 (78**)

does not contribute to conversations non-member
Peripheral Shows interest via membership only. ~ No visible interaction Member Not measureable

Lack of visible interaction does not
mean lack of interest or learning

Transactional Fully external, may check in on group.
Could be a first step towards a mem-

bership request

No visible interaction

Non-member Not measureable

* Shares are not recorded on an individual basis by the analytic software used, and thus are not included in calculations.
** Percentages add up to more than 100 because people can like group content without being a member, and some individuals

whose activity has been recorded are no longer members.
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& S "

My neighbeour rang me and said she thought it lcoked like a kingfisher
sitting up on the spouting. | grabbed the camera and sure enough ... looks
like a baby too. It's the first time I've seen one here in New Brighton,
Christchurch.

—_—

20 Comments

Q0% m

il Like

@ Comment # Share

:“ 16 September 2015 &

Afternoon with the sparrows

32 Likes 6 Comments

iy Like

- G -

» NZ Garden Bird Survey b)

@ Comment # Share

Figure 5: Examples of exciting content a) sacred kingfisher (Todiramphus sanctus) and familiar content b) house
sparrow (Passer domesticus) exhibited on the NZ-GBS Facebook group.

also value, confirming the social norms of the community
and elaborating shared meaning. A group member is
more likely to find value while participating in a group
that aligns with their identity. Reminders about value of
participation may keep individuals active and engaged.

Value that members find in the NZ-GBS Facebook group
can be different from person to person. For many, photo-
graphs that are posted on the site are valued, as evidenced
by increased interactions with posts that contain photo-
graphs. Members also value the expertise found in the
community and use the site to ask a wide range of ques-
tions. In a conversation thread about the identity of a mys-
tery bird, one member commented, “It's great that people
who love our birds can use this site to identify birds, and
even their nests. Love it!”

Value regarding what people have learned from the
group is a common refrain. For example, upon being
shown via photographs that an easy way to distinguish
between male and female royal spoonbills (Platalea regia)
during breeding season is a crest of feathers on the male’s
head, one member remarked, “Ah! Thanks for that .. I
thought that those were just some feathers caught in the
wind. I love this page — ya learn something every day!”
Another example came when a new member posted to say
thanks for accepting her membership request and stated
that she was “keen to learn more about the birds that visit
my garden.” One member responded, “My God you have
come to the right place! The shared knowledge and the
wonderful pictures, plus the friends you will make is so
worth it!"

CoP principle 6: Combine familiarity and excitement

A combination of familiarity and excitement is
achieved in the NZ-GBS Facebook group through the
diversity of content. Shared images reveal both birds
that are common and those that may rarely be seen
(Figure 5). The response generated from posts with
exciting content is clear. One post that featured a gar-
den visit from a rare North Island saddleback (Phile-
sturnus rufusater) generated 120 likes and 14 com-
ments (134 total interactions, compared to an average
of 32 interactions/post).

Discussion topics also range from familiar to exciting.
Some queries are common, including questions on bird
identification and discussions about what and when to
feed birds. When less-common discussion threads come
up, they can generate a lot of interest; examples include
a live video feed of a kaka's nest (Nestor meridionalis),
New Zealand'’s pest eradication schemes, control of pet
and feral cats, and whether humans should feed birds
at all.

Discussions along the familiar-to-exciting spectrum are
important for keeping people interested and engaged
with the group. Wenger et I. (2002) contend that exciting
content initially attracts new members and plays a vital
role in keeping a CoP active. Familiar content is especially
important to newcomers, as it can serve as an easy entry
point for participation in conversations. It may be unfa-
miliar content, however, that drives excitement in the
group. Everyone can share delight and enthusiasm at the
visit of a rare bird to a garden.
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CoP principle 7: Create a rhythm for the community

Group rhythms promote familiarity and routine, which
can foster participation. Regular postings generate ongo-
ing activity, which encourages members to stay connected
to the group. Rhythm exists on many levels within this
particular CoP. The community has created a rhythm for
itself in the timing and frequency of posts. Many posts are
made in the afternoon, with 43% of posts made between
12-5pm, and typically they are made fairly evenly through-
out the week. It is easy for individuals on Facebook to cre-
ate a rhythm for their own access and interactions.

An obvious anchor for the NZ-GBS Facebook group’s
calendar is the annual NZ-GBS survey period each winter.
During the particularly active month that encompasses the
9-day survey, much of the increase in postings (Figure 2)
related to the survey itself, with queries and information
on how and when to participate and encouragement for
people to take part. Help was requested for bird identi-
fication, and members shared survey results from their
own gardens. Updates and results were disseminated by
administrators via Facebook posts as they became avail-
able and after the survey had closed (Figure 6).
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At another level, the group exhibits a rhythm that
reflects seasonal changes (Figure 7). Some birds are more
common in gardens during certain times of year and so
become prominent points of discussion while they are
present. In New Zealand, many people limit feeding to
winter months, so discussion of food and feeder types are
more common then. In the spring and summer months,
topics switch to bird nests, chicks, and fledglings.

Attracting and retaining participants

Social media use has been linked to greater civic par-
ticipation (Skoric et al. 2015; Zhang et al. 2010). The
impacts of the Facebook group remain unknown for the
short term. Anecdotal evidence indicates that the group
attracted new participants to NZ-GBS. In a post-NZ-GBS
questionnaire in 2017, 174 participants reported finding
out about NZ-GBS through the NZ-GBS Facebook group
(n = 2,525, 7% of questionnaire respondents). Ongoing
study of the NZ-GBS Facebook group will provide insights
into whether the group has affected participation of new
and existing volunteers and will determine benefits of
group membership.

7 July 2015 - @

the results come in...

NZ Gbs » NZ Garden Bird Survey

Infographic showing preliminary summary results from this year's survey!
This covers data from the first 1550 survey forms submitted, which we
expect to be about half of the total. Wonder what will change as the rest of

Top 10 Birds Seen in 2015 Preliminary Summary 3 juy 2015
1550 survey forms submitted
About 50% of expected total
Greenfinch
oo, Sl
i) ousting sonQ thrush
Choffinch Other
Usually either 8th o 0 House sparrow
9th ploce The most numerous
species every yeor
Fantall / Piwoiwoko
Steady In 7th ploce
or
Haos been 6th
mos! yeors
9 Silvereye / Tavhou
The 2nd most numerous
9 M pecies every yeor
In 5th ploce most
yeors

3ed ond 4th with
blocibird
Blockbird
Unchanged from last year
y Like B Comment # Share
o 43

Star
9 Huu::;oedbem

Figure 6: Preliminary results from the 2015 NZ-GBS posted by administrators of the Facebook group.
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» NZ Garden Bird Survey a)

Leroy our white head blackbird is a Dad and what a fabulous job he is doing,
itis so exciting to watch the family.

i Like

O 104

W Comment 4 Share

-h-'..-

I'm feeling hopeful as | had a bell bird hanging round the feeder this
morning, the five finger is in flower all around us though so there is plenty of
nectar close.

[+ KL

iy Like

6 Comments

@ Comment #» Share

Figure 7: Examples of seasonal NZ-GBS Facebook group posts from summer (a) and winter (b).

Conclusions

Examination of the three central characteristics and seven
principles for cultivation of a CoP (Wenger et al. 2002)
supports our contention that the NZ-GBS Facebook group
is functioning as an active CoP. Members have used the
group to share excitement, ideas, and knowledge about
New Zealand garden birds. Facebook’s group structure
allows for participants to interact amongst themselves,
with little input necessary from administrators. Whereas
in the past participants individually contacted NZ-GBS
coordinators, the use of social media now provides oppor-
tunity for participants to interact with the community—
something that was previously logistically difficult due to
resource constraints and participants’ geographic spread.

Time and further work will tell if social media can increase
participation in NZ-GBS. It would be useful to examine social
media based CoPs for other citizen science programs to
understand whether the observations made within this group
can be generalized to other countries, topics of research, and
types of citizen science programs. Further research also could
address whether participation in a CoP can provide training
for novices and thus improve quality of data collected.

The supportive nature and tone of the NZ-GBS Facebook
group may contribute to its continued activity throughout
the year. Another likely reason for the group’s ongoing
activity is its engaging topic, with birds being an important
feature of the cultural identity of New Zealanders (Kiwis)
cultural identity. Identity, including values and attitudes,
is an important determinant of people’s engagement with
or use of information (Longnecker 2016). A citizen science
project with a less-engaging area of focus might find it
more challenging to support its participants in this way.

Lessons learned from setting up a Facebook page to sup-
port a citizen science project include the importance of
posting guidelines for conduct within the group, respond-
ing rapidly to inappropriate content, and maintaining
administrator approval for all membership requests to
minimize misuse and spam. We set the tone of the com-
munity from the start and provided examples of the types
of interactions appropriate to the group. There is no way
to know whether this was a contributing factor to the
supportive and positive nature of this group. While some
citizen science CoPs may benefit from a more hands-on
approach to facilitation, we think that letting the com-
munity drive conversations within the group is important.
Group members are able to express the value they find in
the community to further reinforce its importance.

Recommendations for others interested in creating a
similar community are to choose a social media format
that allows for direct interactions between participants. At
present, Facebook was determined to be the most famil-
iar platform that enabled multimedia sharing including
photographs, video, and text. While not all participants of
a citizen science project need to be active in the commu-
nity, a range of individual experience and expertise will
be more likely to encourage dialogue and peer-to-peer
learning. The NZ-GBS Facebook group continues to be a
lively, informative and supportive CoP. Ongoing research,
including a questionnaire of NZ-GBS participants and con-
tent analysis of posts and comments from the Facebook
group, will provide insight into what group members have
learned, how and why they participate, and whether par-
ticipation can lead to behavior change that might impact
New Zealand'’s garden birds.
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