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Citizen Science at Mammoth Cave National Park: Integrating Research

and Education

Shannon R. Trimboli'

' Mammoth Cave International Center for Science and Learning, Ogden College of Science and

Engineering, Western Kentucky University

Introduction

Citizen science is a phrase used to describe partnerships between the public and professional
scientists to conduct scientific research. Citizen science projects have existed for centuries and
have been called many different names including volunteer monitoring, public participation in
scientific research (PPSR), crowd-sourced science, and research by amateur naturalists. Citizen
science projects can cover a wide variety of topics including microbiology, ecology, geology,
hydrology, meteorology, history, and public health to name a few.

In 2012, the National Park Service identified
citizen science as a way of creating and
engaging the next generation of park
researchers and stewards in A Call to
Action: Preparing for a Second Century of
Stewardship and Engagement. In 2015, the
Citizen Science Association was founded as
the first professional organization focused
on the field of citizen science. In 2016,

the National Science Foundation made
citizen science and related forms of public
participation in scientific research a funding
priority. Public interest in participating in
citizen science projects both inside and
outside of the traditional classroom has also
rapidly increased in recent years.

The Mammoth Cave International Center
for Science and Learning (MCICSL), a
partnership between Western Kentucky
University (WKU) and Mammoth Cave
National Park (MCNP), has actively

built a strong citizen science program at
MCNP. The goal of MCICSL’s citizen
science program is to integrate research
and education. To achieve this goal, each
project under the citizen science program
teaches the participants about the resources
being studied, while also providing

resource managers and/or researchers with
scientifically valid data they would not
otherwise be able to collect.

MCICSLs citizen science program at MCNP
encompasses a wide range of research
projects to appeal to a wide variety of
audiences and helps meet MCNP’s numerous

Figure 1: High school interns with The Nature
Conservancy collect data for a water discharge
citizen science project at Mammoth Cave
National Park.
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research and monitoring needs. The scope
of the citizen science program includes
projects focused on both natural and cultural
resources and projects that occur both in the
caves and on the surface (Figures 1 - 4).

Participant engagement covers a wide
spectrum. At one end of the spectrum,
participants simply collect data that is sent
to a professional scientist. At the other end
of the spectrum, the participants are primary
investigators on the research permit and
participate in all aspects of the scientific
process. Tables 1 and 2 summarize the
MCNP-based citizen science program
developed by MCICSL.

Accomplishments

MCICSLDs citizen science program at MCNP
has grown from a single citizen science
project in 2009 to 11 park-based citizen
science projects today. Since funding for the
program was received in 2012, almost 900
individuals have participated in the citizen
science program as of March 15, 2016. Those

Figure 2: Middle school students from
Edmonson County Middle School have a citizen
science project conducting wood frog and
early-breeding salamander egg mass surveys at
Mammoth Cave National Park.

individuals have contributed approximately

5,700 hours of volunteer work equivalent to
over $132,000 in labor.

The data collected and research conducted
by the citizen scientists add additional value
to the program because each citizen science
project is designed to provide scientifically
valid data that MCNP resource managers
and/or partnering researchers would not
otherwise be able to collect.

The majority of program participants are
middle school through college students.
MCICSLs citizen science program provides
unique opportunities for the students to learn
about the park’s resources, gain in-depth
research experience, and make a valuable
contribution through their work. Through
the citizen science program, MCNP creates
deep connections between the participants
and the park, fosters the next generation of
resource stewards, and sponsors excellence
in scholarship while increasing the park’s
knowledge and ability to make science-
informed decisions.

By integrating education, research, and
stewardship, MCICSL’s citizen science
program supports 12 action items identified
in A Call to Action and is creating the

next generation of park visitors, stewards,
supporters, and advocates.

The citizen science program is a model

for other parks wanting to start park-

based citizen science projects. Each

year, several parks contact MCICSL’s
education coordinator for expert advice and
guidance on establishing citizen science
projects. MCICSL’s education coordinator
has presented at several conferences

and workshops on ways to effectively
integrate citizen science into park resource
management programs. The lead researchers
for many of MCNP’s individual citizen
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science projects have also given their own
presentations about their projects and the
results of the citizen science-based research.

Challenges and Opportunities

The citizen science program developed by
MCICSL has faced and continues to face
many challenges. There are also many
exciting opportunities for the program. The
two most significant challenges and the two
greatest opportunities are discussed below.

The largest challenge for the program

is a lack of secure and reliable funding.
MCICSL and the citizen science program

it has developed for MCNP are grant and
project funded. Funding for MCICSL to
develop and implement MCNP’s citizen
science program came through an NPS

fee project that MCNP received in FY12.
New funds to continue and grow the citizen
science program were requested, but were
not approved. Without additional funding,
the citizen science program will end in 2017
when the current funds run out.

The second largest challenge for the MCNP-
based citizen science program is also its
greatest and most exciting opportunity.
Interest in the citizen science program has
increased significantly over recent years.
That interest continues to grow among
teachers wanting to involve their students

in the citizen science projects and among
researchers / resource managers wanting to
develop citizen science projects to support
their work. The interest in and demand

for these programs indicates significant
opportunities for growing and expanding the
citizen science program.

Unfortunately, current demand far exceeds
MCICSL’s capacity to meet that demand. In
addition to developing and implementing the
citizen science program at MCNP, MCICSL
is also responsible for leading most of the

Figure 3: Honors students at Northern Kentucky
University are inventorying, photo-documenting,
and assessing the condition of Civilian
Conservation Corps (CCC) artifacts used in trail
building at Mammoth Cave National Park as part
of a cultural resources-based citizen science
project.

classes participating in the citizen science
projects. MCICSL’s staff consists of two
people — a research director and an education
coordinator. The education coordinator

is the primary person responsible for
developing, implementing, and leading the
citizen science program. Both the education
coordinator and the research director have
other duties in addition to those associated
with the citizen science program.

Only the passion of MCICSL staff and their
partners has allowed the citizen science
program to grow to its current capacity,

but passion and dedication can only take a
program so far. Currently, both researchers
wishing to create new citizen science
projects and classes wishing to participate in
the citizen science projects are being turned
away due to a lack of capacity.
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Teachers and researchers / resource
managers are not the only ones interested
in the citizen science program. In addition
to simply growing and expanding the
current citizen science program focused
on participation by middle school through
college students, an opportunity exists to
grow the citizen science program in a new
direction that incorporates a new audience.

Members of the public have also expressed
interest in participating in citizen science
projects at MCNP either as individuals or
as families. This public interest indicates
an additional new opportunity for growth if
solutions are found to the current funding
and capacity issues facing the program.

Conclusions

Over the past five years, MCICSL has
developed a strong, multi-disciplinary
citizen science program for MCNP.

The program provides a rare hands-on,
interactive, experience that integrates
research and education. Participants learn
about the park’s natural and cultural
resources while gaining experience
conducting research and making a valuable
contribution to MCNP’s research and
resource management needs.

Researchers and resource managers benefit
from the program by gaining access to

data that they would not otherwise have

the resources to collect. By integrating
educational, research, and stewardship
opportunities while reaching out to diverse
audiences, the MCICSL-developed citizen
science program strongly supports four of
the NPS Centennial Goals and supports a
dozen action items listed in A Call to Action.

Researchers and resource managers are
actively seeking out MCICSL staff to
inquire about opportunities to incorporate
citizen science into their work. Teachers

and professors continue to contact MCICSL
staff about opportunities to participate

in current citizen science programs or to
develop citizen science projects in which
their students are the primary investigators.
Members of the public have also inquired
about opportunities to participate in citizen
science projects as individuals or as families
indicating a new opportunity and direction
for growing the program.

Although the program has been successful,
it faces two significant challenges that

have the potential to severely affect the
program’s future. Those challenges are a
lack of funding and a lack of staffing to
meet program demand. If solutions to those
two challenges are found, then the program
has significant opportunity to grow and
expand while continuing to support MCNP’s
research, resource management, education,
and interpretation goals.

Figure 4: Middle school students collect
dragonfly larvae for a multi-park citizen science
project studying mercury levels in dragonfly
larvae.
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