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What is Community Science, and How Do | Get Involved?

J. Stephen Gosnell'

Department of Natural Sciences, Baruch College CUNY, New York, NY, USA; "The Graduate Center of the City University of New York,
New York, NY, USA

ABSTRACT

Community science allows individuals who are not professional scientists to contribute to active
scientific research. In this exercise, students learn about the history and growth of community
science efforts and how they connect participants to data. Defining traits of community science are
discussed, along with examples and potential future directions. Students then have the opportunity
to contribute as community scientists by working with projects hosted on the Zooniverse site. Follow-
up questions have them reflect on this experience and relate their activity to the larger field.

LEARNING OBJECTIVES

After completing this exercise, students will be able to:

1. Identify key characteristics of community science.

2. Provide examples of how the public may be involved in community science through data
collection.

3. Describe how the public may contribute to community science through data analysis, with a focus
on participating in projects hosted on the Internet.

4. Contribute to a community science project hosted on Zooniverse.com.

5. Reflect on the project they participated in and consider how it exemplifies the characteristics of
community science.

INTRODUCTION

The act of collecting and analyzing data in an attempt to answer questions about the natural world
has long included individuals that are not trained or employed in scientific fields (Miller-Rushing et
al. 2012). For example, many farmers and hunters have traditionally kept data on pest outbreaks and
harvests. Members of the public have also contributed directly to research by providing observations
and samples to scientists and collections (Miller-Rushing et al. 2012). These efforts allowed for data
collection that would have not have been possible for anyone alone to accomplish and were early
examples of what we now call community science.

Community science can be defined in multiple ways (National Academies of Sciences 2018; see Box
1 for more information on the term and related terms). Here we focus on efforts where individuals
who are not professionally trained and are not employed by traditional research institutions, and
who are often volunteers, play a vital role in the production of scientific knowledge (Miller-Rushing
et al. 2012; National Academies of Sciences 2018). In other words, a “core feature” of these efforts
is “nonscientists engaging in doing science”(National Academies of Sciences 2018). This focus

on producing new scientific knowledge differentiates these activities from those focused purely

on scientific outreach or training (Miller-Rushing et al. 2012), though community science efforts

do serve to increase awareness of scientific issues and spread knowledge of scientific approaches
(Bonney et al. 2016).

Community science projects may allow participants to engage in science by collecting or contributing
data [Box 2]. This may take place in multiple ways. In some cases, project leaders may furnish
community scientists with materials and/or instructions so they can conduct experiments and collect
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Box 1. Community science: What's in a name?

Community science may also be known as citizen, neighborhood, or civic science. Here we use
the term “community science” to define this range of efforts with a noted requirement that
activities are connected to active research (National Academies of Sciences 2018), although others
(Cooper et al. 2021) have noted potential issues with this “rebranding”. Different groups have
used these related terms in different, but often overlapping, ways (Eitzel et al. 2017; Cooper et

al. 2021). While all involve projects where individuals without formal scientific training contribute
to scientific activities (Miller-Rushing et al. 2012; National Academies of Sciences 2018), they may
differ in goals, leadership, scale, and scope. For example, some efforts are led by professional
scientists or affiliated institutions who are involving the public in data collection or analysis focused
on traditional scientific products (e.g., articles, presentations); others, including those more
historically known as community science, focus on efforts that are not led by scientists affiliated
with professional research institutions that may have goals that are more community-focused
(Cooper et al. 2021). However, over the past several years multiple groups [e.g., Audubon (“Why
We're Changing From ‘Citizen Science’ to ‘Community Science’” 2018)], Great Smoky Mountains
Institute at Tremont (Staff 2019) have specifically changed the name of their volunteer-focused
efforts to “community science” in an effort to become more inclusive. This is in response to issues
regarding the geographic and political connotations associated with the term “citizen” and the
fact that most participants in community-science endeavors are white, college-educated adults
(National Academies of Sciences 2018; Cooper et al. 2021). Similarly, the use of the term “amateur”
or "project-relevant” (National Academies of Sciences 2018) scientist creates a power imbalance
that may be inappropriate, especially as many of these projects would not be possible without the
public’s participation. Also, while most projects rely on volunteers, some projects do financially
compensate participants (Kaartinen et al. 2013).

data. For example, efforts to consider oyster enhancement potential of three sites in North Carolina
were aided by community members (Anderson et al. 2019). Community members grew oysters

on their docks for 6-12 months before transporting them to one of the three sites. Oysters were
deployed within 2 hours of collection, enabling community members to observe the full experimental
process, and subsequently monitored for eighteen months as part of a pilot program. As another
example, in Chicago, community scientists deployed and monitored a playback experiment kit to
study the impacts of predator calls on bird behavior (Zuckerberg et al. 2022).

Other projects may have community scientists collect observations in focused efforts. In New

York, volunteers help monitor oyster growth and reef biodiversity at restored sites (McCann 2019).
Other examples include the Christmas Bird Count and North American Breeding Bird Survey, both
organized events where volunteers collect data on bird diversity, and bioblitzes, where volunteers
work in teams alongside taxonomic experts to rapidly document diversity in multiple groups during a
specified period at a focal site (Parker et al. 2018).

Volunteer connections with data may also include opportunistic efforts where collected data (e.g.,
observations of species) are not directly connected to a research project but are later harnessed

by researchers. For example, websites and apps such as iNaturalist, where members can post geo-
tagged photos of organisms they have observed, or eBird, where birders can submit bird checklists,
may be used to provide data for future scientific studies (Bonney 2021). All of these efforts may
increase the temporal and spatial range of observations (Cohn 2008).
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Box 2. Examples of community science

Although community science projects go beyond outreach, civic engagement, or training, they all
do offer chances for education and outreach. As a result, many efforts are focused on or include
children or young adult contributors.

Measuring manure

Student members of 4H Federation of Finland, a youth organization with a focus on agriculture,
helped with a project focused on determining the importance of invertebrate communities to
waste removal via decomposition (Kaartinen et al. 2013). For each focal farm, students collected
manure from a cattle barn and formed it into 15 standardized “pats”. Five pats were used to
sample dung beetle diversity, with students sending samples to scientists leading the project. The
remaining ten were assigned to five treatments that limited access by different decomposers.

Restoring oysters in New York Harbor

The Billion Oyster Project of New York, United States, is a group committed to restoring oyster
reefs in the New York Harbor in order to improve water quality and protect shorelines. Many of
their projects involve volunteers. School-age participants and teachers from the local area are
directly involved in data collection as they deploy and monitor oyster research stations, or floating
mini-reefs containing approximately 300 oysters. Students check the research stations regularly and
collect and share data on oyster growth, water quality, and biodiversity (see related NCEP exercise
in Gosnell and Schreiber in review). Other community members can join similar efforts at several
community oyster reefs throughout the city. Volunteers also help in building and filling the cages
and other structures used to house oysters at restoration sites, and local restaurants can contribute
discarded oyster shells for use in future restoration work.

Students across Finland conducted field experiments Students measure oyster growth and invertebrate
focused on quantifying dung beetle diversity and impacts  diversity in an oyster research station. Photo used with
of beetle communities on decomposition. Photo credit: permission of Billion Oyster Project. Photo credit: Billion
Timo Marttila. Oyster Project.

Community scientists may also engage with data synthesis or analysis. For example, multiple websites
such as Zooniverse now allow participants to contribute to projects by processing records or samples.
Volunteers may transcribe data from handwritten notes to digital format or analyze camera trap

data. These projects take advantage of the fact humans are innately good at tasks that are hard to
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automate, such as pattern and hand-writing recognition.

In order for community science efforts to be used towards the production of scientific knowledge,
projects must use systematic approaches in regard to data collection, synthesis, and analysis.

For example, projects posted on Zooniverse typically have clear instructions and tutorials to train
volunteers, and projects that ask community scientists to deploy experiments and/or collect data
must provide clear guidance [e.g., species identification information (Pavia et al. 2023)]. Since
community science projects are producing real research, these projects must also meet widely
recognized standards of scientific integrity. Community science efforts now play a key role in many
studies published in academic journals and may also be used to construct reports or management
plans. The integrity of these outputs requires ensuring the data used are of the highest quality.

Quality checks and assurances may be carried out in multiple ways. Projects may have data-based
efforts randomly checked by staff, or the same data may be analyzed or transcribed by multiple
participants in order to ensure accuracy (Gura 2013). Projects relying on opportunistic data, like
that generated by iNaturalist, also need to consider how human behavior may influence collections
(Knape et al. 2021). For example, weekend increases in sightings of organisms are more likely

due to observer schedules than organism traits or phenology. Evidence indicates, however, that
opportunistic data may be useful for research and management, especially alongside (and not as

a replacement for) other biomonitoring tools and approaches employed in planned, standardized
surveys (Rapacciuolo et al. 2021; Zulian et al. 2021; van Tongeren et al. 2023)

One reason for the recent growth of community science projects is the availability of technology.
Internet access and smartphone prevalence give many people the ability to collect, share, and analyze
data (Bonney et al. 2014; Bonney 2021). Advances in technology will only continue to increase these
connections. For example, recent advances have been developed that allow photos of footprints to
be automatically matched to individual organisms using software; this technology, known as Wildtrack,
combined with community scientist input via photos of footprints, has the potential to allow large
carnivores and other organisms to be monitored at greatly reduced costs (Alibhai et al. 2017).

Involving community scientists in projects can also allow projects to grow beyond boundaries

that might be set by traditional research ventures due to constraints related to finances or human
resources. Volunteer contributions at any point may make a project less expensive (Kaartinen et al.
2013), and in many cases will actually make a project feasible. In fact, estimates suggest volunteers
may be providing value to science that rivals that of major funding agencies (Theobald et al. 2015).
These projects have other benefits as well. For example, they may increase effort on topics related to
local concerns (Miller-Rushing et al. 2012).

The ability to focus on local concerns and involve a large number of participants also means
community science projects may play a key role in diversifying who participates in science. These
projects may expand the public’s perception of who can be a scientist and what science looks like.
Integrating community science projects into early (e.g., K-12 or primary and secondary) educational
settings may be especially useful. Researchers are also considering how community science projects
can be structured to offer maximal learning outcomes or other benefits for participants (National
Academies of Sciences 2018; Bonney 2021; Peter et al. 2021) while also minimizing negative
environmental impacts related to habitat visitation or reliance on personal vehicles and associated
fuel usage (Gillings and Harris 2022).

LESSONS IN CONSERVATION VOLUME 13 DECEMBER 2023



42 EXERCISE
EXERCISE

Zooniverse (https://www.zooniverse.org/) is one of the world’s largest portals for community science
projects. You can learn more about the site by looking at the FAQ (https://www.zooniverse.org/about/
fag) and information (https://www.zooniverse.org/about) sections. Although Zooniverse has projects on
topics ranging from history to astronomy, for this exercise you'll select one project from the Climate or
Nature tab. You may register for the site so you can track your work, but few projects require it.

First, survey the range of projects available for the public to participate in. Go to the Projects tab and
select "Climate” or “Nature”.

1. Use the tabs to learn more about 3 projects. Briefly describe each.
2. How do they differ, and how are they similar? List at least 3 similarities and 3 differences among
the projects.

Choose one that you find the most interesting and would like to contribute to.

3. Which project did you choose and why?
4. \What are the goals of the project, and why do you think it is important?

Spend at least 30 minutes collecting or analyzing data for the project.

5. Save a screenshot showing what you did as a community scientist and include in the submission of
your assignment. Explain what the image shows and briefly describe what you did for the project
as a community scientist.

6. How did the project exemplify the use of “systematic approaches” (clear, standardized methods)
to data collection or analysis?

7. What is a hypothesis that could be tested using the data that you worked with?

8. Did you find working on the project interesting? Why or why not?

9. Were you surprised by what research can look like? What did you expect, and how did your
experience meet your expectations?

10. Would you volunteer your time on the site again? Why or why not?

EXTENDED ACTIVITIES

e Use the information you find on Zooniverse to prepare a short “commercial” or social media post
for the project you worked on. You should focus on what the project is trying to accomplish, what
you did, and why someone should want to contribute.

e |dentify a local opportunity to contribute to data collection as a community scientist and take part!
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