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Our group worked alongside community partners Shaunna Barnhart and Jim Dunn during
the Spring 2024 semester to assist with their annual event Fireflies at RPA Natural Area. RPA
Natural Area is a local park in South Williamsport, Pennsylvania that was recently acquired by
Southside Recreational Authority. Since taking over the park, the organization has begun hosting
an event each July to educate the general public about firefly biology and conservation by
showing a film and guiding attendees through a firefly tour through the park. Our goals for this
project included creating physical educational materials to be used at the park year-round,
creating a promotional campaign to bring awareness to the public about both the park and
Fireflies at RPA Natural Area, and preparing the event to be scaled up from 50 to roughly 100
attendees. Over the semester, we have created, distributed, and analyzed results from a
community survey aiming to better understand current public knowledge on fireflies, produced
trail signage and brochures to be printed and used at the park, and designed social media posts
and event invitations.

For our ENST411 Environmental Community Project course for the Spring 2024
semester, our group worked with community partners from the Sylvan Dell and Robert Porter
Allen (RPA) Natural Area to scale up the annual Fireflies at RPA Natural Area and raise public
awareness of firefly ecology. Fireflies contribute to the environment invaluably. When at a
sustainable population level, firefly larvae act as one of our ecosystem’s most productive defense
systems. Because of their insatiable appetites at this stage of their development, firefly larvae
effectively control snail and slug populations which inherently supports vegetative growth. As
firefly populations continue to dwindle, environments are left increasingly vulnerable to insects
that destroy plant production; without primary producers present, an ecosystem is unable to
sustain itself and ultimately diminishes. Therefore, spreading awareness and learning how to
rehabilitate firefly populations are paramount practices that the RPA Natural Area is trying to
promote through the annual summer event.

The Robert Porter Allen Natural Area was established in 2021 and is a 227-acre piece of
land that includes wetlands, farmlands, meadows, and forests just south of Williamsport, PA (see
Appendix A). The site is named after Robert Porter Allen, who was a pioneer in both the fields
of ornithology and environmentalism and helped bring species such as the roseate spoonbill back
from the brink of extinction. There is thousands of years of evidence showing indigenous
populations on nearby Canfield Island, but no written documentation was presented at the
specific RPA Natural Area until the 1900s. Colonizers created a bathing area called “Goose
Island” in the early 1900s which was located on the riverfront in front of the farm area that exists
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there today. You can still find images of this beachfront area in historical articles relating to RPA
Natural Area, as it was a very popular attraction at the time. RPA Natural Area has historically
since been used for recreational activities such as hiking, biking, and bird watching, and plans
with the current initiative are to continue this alongside other goals like habitat restoration,
connecting trails, and canoeing/kayaking. Currently, the park is owned by the Southside
Recreational Authority under the central mission to connect people with nature through
recreation and learning (Robert Porter Allen Natural Area Organization, 2023), which is backed
up by the Sylvan Dell project that intends to establish an ecological preserve and educational
center on the site. This plan encourages outdoor education efforts being made and plans to
repurpose the old farm buildings into spots for environmental education workshops. The park has
stated future goals involving establishing field research stations for nearby academic institutions
besides Bucknell University (such as Lycoming College and Pennsylvania College of
Technology).

The RPA Natural Area has the largest intact wetland on the west branch of the
Susquehanna River, housing many species of firefly beetles and has many trails open for public
use. According to the International Union of Conservation of Nature, 14% of the 2,200 species of
fireflies worldwide are on the verge of extinction (Lewis et al., 2021; Pennsylvania Firefly
Festival, n.d.). The RPA Natural Area is an Environmental Justice Area classified by the state of
Pennsylvania (Department of Environmental Protection, n.d.). The land has historically been
used for farming and has legacy oil tanks where oil that was drilled from offsite is stored. Since
the organization has begun to convert the farmland into meadows, forests, and wetlands,
residents of nearby Williamsport and South Williamsport have had access to an outdoor space
previously not open to the public. The natural area improves human and environmental health by
connecting visitors to the outdoors and by conserving the land for recreation instead of industrial
and commercial farming use.

Fireflies at RPA Natural Area’s goal is to engage, educate, and empower residents of the
South Williamsport community to conserve firefly habitats and advocate for restoration at the
RPA Natural Area. There have been two previous iterations of the Fireflies at RPA event in the
past held in 2022 and 2023 which we will be building upon, as well as materials from other
events (see Appendix B). The maximum turnout for this event in 2023 was roughly 50 people
ranging in age from youth to seniors. The first part of the evening includes a film screening in a
dimly-lit barn of A Midsummer Nocturne created by the visual artist Diana Lehr. Lehr is known
for her multi-disciplinary work that has been exhibited in galleries, alternative spaces, film
festivals, and museums in the United States. Following the screening is a talk by Dr. Sarah
Lower, an Assistant Professor of Biology from Bucknell University who is a firefly expert on
species in Pennsylvania. Her brief talk is about firefly habitats and the conservation of fireflies at
the preserve. After the showing, attendees are taken on guided walks through the natural area’s
trails to see the fireflies out at night and conduct citizen-science reports on firefly populations.
Children are provided with arts and crafts projects as the event concludes courtesy of the

https://www.zotero.org/google-docs/?X7WbVv
https://www.zotero.org/google-docs/?w3FPo6
https://www.zotero.org/google-docs/?w3FPo6
https://www.zotero.org/google-docs/?D4KcYG
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Lycoming Arts Foundation. For the summer of 2024, our community partners are hoping to scale
the entire event up from 50 people to no greater than 100 attendees.

Relevant People and Conversations
Community Partners

Our community partners were integral in guiding the planning and logistics for Fireflies
at RPA Natural Area in July, along with other long-term projects for the site. Professor Shaunna
Barnhart is the primary contact as our community partner. In addition to her role in previous
years planning Fireflies at RPA, Professor Barnhart works at Bucknell University in the Center
for Sustainability and the Environment. She has been a helpful resource, assisting us with site
visits and expanding our understanding of the past Firefly events and the potential scope of the
project within our timeframe.

In addition to Professor Barnhart, our other community partner, Jim Dunn, is a South
Side Recreation Authority Member and Board Member at the RPA Natural Area. He has been a
helpful contact for us as we navigate specifics about the site and the RPA Natural Area
organization. His primary goal for the project was the creation and upkeep of data collection
methods to keep the information from public surveys gauging firefly knowledge and the
organization of the event.

Important Contacts
Debi Burch is the president of Lycoming Arts and a chair of Arts in the Neighborhood.

She worked with Professor Shaunna Barnhart in 2023 to create the arts and crafts component for
children attending Fireflies at RPA Natural Area. We went into our meeting with Burch planning
to discuss ideas for the arts and crafts educational aspect this year. She works with children
regularly and she has worked with Professor Barnhart in the past, so her knowledge was
necessary to create an art component that includes both our research on firefly conservation as
well as her gauge on the level of difficulty and creativity for the craft. When we met with her we
realized that the component for the arts and crafts aspect of the project was not a priority for our
group, and instead, Burch and her colleagues would cover this aspect of the event again this year.

Sarah Lower is an Assistant Professor of Biology at Bucknell University and a firefly
expert. She has attended and helped facilitate the Fireflies at RPA Natural Area event in the past,
so she was a helpful contact that we reached out to regarding our Firefly educational material.
She is an expert in the field and studies these fireflies, so was able to fact-check and look over
our research before it was released to the public. Our meeting was very productive with
Lower—she referred us to the book “Fireflies, Glow-worms, and Lightning Bugs: Identification
and Natural History of the Fireflies of the Eastern and Central United States and Canada,” which
covered the light patterns for common fireflies found at the RPA and she shared different threats
to fireflies as well as conservation strategies (2017).

Diana Lehr is a visual artist who is known for her paintings, video installations, and work
with light. In 2017 a clip from her film, Midsummer Night’s Dream, went viral on multiple

https://www.zotero.org/google-docs/?z97NQ5
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platforms and was shared across various news outlets, gaining over 100 million views. In
addition to Midsummer Night’s Dream, she created a second documentary titled A Midsummer
Nocturne which is shown in conjunction with Bucknell University at the event as part of a
special collaboration. We reached out to Diana for specifics on the lumens required for projecting
such a dark film, and she got back to us with a number that we will rent for this year’s event that
has higher lumens than last year.

Ibiyinka Alao, or Ibi for short, is an artist who creates multimedia pieces inspired by
fireflies and their importance to our ecosystem. Ibi visited Bucknell on March 6th at 7 PM in the
ELC Forum to give a talk related to art, education, climate change, and fireflies. We used his talk
to gather knowledge to create educational materials. We attended the talk to see how Alao
represented nature education through his art. Our takeaways to consider when creating our
educational materials are that fireflies and climate change can be discussed together and that we
can find a way to teach people about the Fireflies at RPA Natural Area in a joyful and
meaningful way. Alao shows passion for educating people about climate change and we want to
make sure people find joy in this connection as well. Climate change can be a sensitive topic, but
Ibi smoothly educated people of all ages on the subject. As our group was looking forward to
coming up with ideas for the craft aspect for children for the event, we wanted to make a similar
smooth connection between fireflies and conservation that children and adults would be able to
understand and appreciate.

Project Goals
For this event, we worked with our community partners Professor Shaunna Barnhart, who

is the Place Studies Program Director at Bucknell University working in the Center for
Sustainability & the Environment as well as the organizer of this event, and Jim Dunn, who is a
member of the South Side Recreation Authority and an Armstrong Township supervisor. After
our initial conversations with our community partners discussing expectations for the semester,
we have been working together to implement these ideas into Fireflies at RPA Natural Area held
on July 11, 2024, and beyond. Fireflies at RPA Natural Area requested a grant from the DEP (see
Appendix C) to help scale up the environmental education component for the programs delivered
during the event as well as for creating educational signage and advertising. The funds for the
grant would become available on July 1st, 2024. The Southside Recreation Authority and
Bucknell University were supposed to hear if they received the grant on April 1st, 2024. As of
May 8th, 2024, the group has not heard if they received the DEP grant.

The general goal of this project was to prepare for the scaling up of this year’s event and
provide comprehensive site-specific educational information for both adults and children. In
addition to scaling up the event in July, the RPA Natural Area is looking to do more art and
hands-on activities throughout the year beyond the evening event. Working with our community
partners, our group has identified four distinct project design components. In order of
importance, these categories are community surveys, educational materials, promotion, and
general event logistics. These goals have been heavily adjusted as our project has progressed
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given we are working with several people each with their own ideas. As such, our project has
hinged on our group’s flexibility, as seen in our group’s timeline (see Appendix D).

The primary component of our project has been the creation, distribution, and analysis of
a pre-event survey to better understand the limitations of public knowledge on fireflies and
interest in RPA Natural Area and the event. In addition to the pre-event survey, we developed a
post-event survey to be released by our community partners following the conclusion of Fireflies
at RPA Natural Area on July 11th, 2024. The results of this survey will be used in conjunction
with the pre-event survey to assess the impact of the event and can be subsequently used in
future DEP grant applications.

A significant portion of our project was dedicated to developing educational materials,
both for the event itself and to be used in tandem with the nature trails in the natural area. We
have researched different facts about fireflies regarding firefly conservation efforts, habitats,
biology, life cycles, seasonality, and other informational tidbits that we used in creating trail
signs and pamphlets. The trail signs and pamphlets will hopefully be printed with funds provided
by the DEP grant. The goal is to have the pamphlets kept in a box at the front of the nature trail
all year round to allow visitors of RPA Natural Area to learn about firefly conservation and
habitat restoration as they walk through the park. These pamphlets will also be used on the night
of the Fireflies at RPA Natural Area. The trail signs will be posted around the trail with short
facts about fireflies which will be used year-round as well. Our educational materials were
influenced by the results of the pre-event survey. For example, from the survey, we saw that
people did not have much knowledge of conservation strategies, so we made sure to include that
in one of our signs.

The promotion for this event mainly focused on increasing public awareness about the
RPA Natural Area and the firefly event held there. This was done by posting in Facebook groups
and drafting postcard invitations and social media posts to be used by our community partners
closer to the event date.

For the event, we had planned to work with Lycoming Arts to put together children’s art
activities that focus on site-specific firefly conservation in a child-friendly manner. The 2023
Art2Go in collaboration with Lycoming Arts was limited to resources already on hand and was
lacking the educational aspects that we are aiming to incorporate into the activities this year.
Once we met with Burch we realized this was not one of the big priorities for us and that
Lycoming Arts could cover this portion of the event.

Given that this event has been run for two years already, the event logistics was the least
pressing of the four categories. The considerations in this category focused on scaling up and
improving the event for 2024. Specifically, Shaunna identified current needs including sourcing a
reliable projector with specific luminosity for proper visual distinguishment of the fireflies in
Diana Lehr’s film. In the future, when the RPA has the funds, a goal for them is to build an
educational center where they can showcase Lehr’s film with proper seating, air conditioning,
and flush restrooms.
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Firefly Conservation
From our research on the biology, behavioral traits, habitats, and conservation efforts of

fireflies, we gained a lot of valuable information that helped us significantly with the
development of our educational material. One of the primary aspects we looked for while
searching for appropriate sources was the ecological significance of fireflies and why there needs
to be increased awareness of how to save them from extinction. We found a great deal about their
significance in our literature, such as how fireflies are a global species that consists of over 2000
separate kinds (Xerces Society, 2021) and that fireflies are celebrated around the world as a
symbol of natural beauty, being a major cultural icon in Japan especially (Grimberg et al., 2019).
The journal and popular science articles we obtained also provided intricate details on firefly
biology, namely their life cycle, feeding habits, preferred habitats, and the phenomenon of
bioluminescence in which fireflies light up (Xerces Society, 2021). Another part of our research
was focused on assessing the major causes of firefly population decline, which concluded that
outdoor LED street lights at night disrupt firefly communication, and habitat loss, pesticide use,
and water pollution/removal are also responsible (Lewis et al., 2020; Reed et al., 2020). The
information we obtained also included a lot of recommendations and guidelines for what the
average reader can do to ensure the thriving of local firefly species, and to restore their habitats,
including practices such as limiting outdoor lighting and pesticide usage and not cutting lawns,
alongside adding bodies of water (Ljmarkson, 2022; Yan et al., 2008). More information specific
to firefly species native to the state of Pennsylvania was obtained, which will help give readers a
better understanding of what exists within the RPA Natural Area (T. Faust, 2012). When
combined and sorted into specific categories, this information aided in the composition of our
educational materials for pamphlets and trail signs, alongside helping in the creation of survey
questions to see how much the general public knows about fireflies.

Outdoor Education
Another facet of our research that was crucial to the focus of the project was gathering

information on outdoor education. More specifically, we looked into past outdoor education
events involving fireflies, firefly tourism as a concept, a variety of different art and science
educational methods, and the effect that these kinds of outdoor educational events can have on
every demographic who attends. The information we obtained on firefly tourism mentioned
walks involving information such as distinct firefly species, varying geographies, and local areas
that have become the focal parts of firefly tourism, as well as how firefly tourism can have
positive impacts on these environments and firefly populations (Lewis et al., 2021; PA Firefly
Festival, n.d.). Another couple of sources we covered in this research focused on the importance
of science and art education and how incorporating STEAM (science, technology, engineering,
and math) into outdoor education can be a great opportunity to involve diverse perspectives and

https://www.zotero.org/google-docs/?FIwUbw
https://www.zotero.org/google-docs/?dppRlB
https://www.zotero.org/google-docs/?HlTN8l
https://www.zotero.org/google-docs/?9UAG6g
https://www.zotero.org/google-docs/?hWXUt8
https://www.zotero.org/google-docs/?0UGCW7
https://www.zotero.org/google-docs/?ciVMl3
https://www.zotero.org/google-docs/?ciVMl3
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cultures (PA Firefly Festival, n.d.). Mentioning past examples of science and art-based events,
how they were structured, and what types of media were present, as well as how this emphasized
areas that are commonly underrepresented in science (Grimberg et al., 2019), this information
greatly helped us with structuring our event. Sources that mention more art-based events such as
previous musicians and artists who focus primarily on fireflies also gave us insight into how to
incorporate different forms of media and the benefits of having such a well-rounded event (Sidik,
2023). This also helped us come up with questions for conversations we had with biology
professor Sarah Lower about the media part of the event. In addition to this kind of diversity,
information on how to engage children was also imperative to ensure we reached all
demographics and opened the event up to a wider audience. Information we found on learning at
a young age and methods we can use to effectively communicate with children, as well as the
benefits of helping people get attached to ecology and art contributed to our educational material
design (Molyneux et al., 2022).

Promotion
Our research on promotion yielded some very interesting results that we used as

inspiration as we began to promote and create visual materials for this event. Our research
suggested that although social media platforms such as Facebook may have limitations in rural
communities (such as South Williamsport) due to a general lack of broadband accessibility, they
are generally recognized by local businesses and non-profit organizations as their most effective
form of mass communication (Liegel et al., 2021). This was promising for our group as we
navigated the best ways to administer our survey and promote this event, as we heavily relied on
social media as a distribution method. It allowed us to gain access to a larger network of people
while overcoming the barrier of distance between Lewisburg and the Williamsport area.
Although social media was used as our primary tool for survey distribution and other
promotional tactics, we also promoted our event to individuals who may not be technologically
savvy. The study suggests that both direct communication and newspapers are effective ways to
reach those who do not have access to social media.

Concerning infographics that we used to promote our firefly event, our research
concluded that in rural areas, perceptions of visual data vastly differ from urban areas due to
limited access to visualization tools and platforms (Peck et al., 2019). As such, it was found that
rural communities in Pennsylvania, like that of South Williamsport and the general Williamsport
area, have a strong preference to be represented in the graphics they are viewing, particularly
representation of geographic regions. Furthermore, subjects tended to prefer visually appealing
and simple infographics. We used this data analysis to ensure that our promotional materials
were as effective as possible, leaning into representation and simple, picture-heavy posters.

Community Events
In addition to the methods of outdoor education we used for planning our event, it was

also extremely important to delve into how community events are structured and carried out. The
information we found covering the logistics of past outdoor firefly community events (like the

https://www.zotero.org/google-docs/?CURK6R
https://www.zotero.org/google-docs/?aFUm1s
https://www.zotero.org/google-docs/?woB1bW
https://www.zotero.org/google-docs/?woB1bW
https://www.zotero.org/google-docs/?gpTfgv
https://www.zotero.org/google-docs/?xpWifE
https://www.zotero.org/google-docs/?zo2HCe
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one we are planning) underlined how the event progressed over a 1.5-2 hour time frame and
focused on the exploration of an area labeled “The Dark Forest” for the viewing of fireflies (PA
Firefly Festival, n.d.). We also looked at newspaper sources online surrounding garnering interest
for past firefly events, emphasizing their use of the film A Midsummer Nocturne, aspects of
which we implemented into our advertisements and event plans to attract interest from a wide
audience (Northcentral PA Staff, 2023). With this event logistics information, we also researched
how to avoid failure of the event and reasons for event failure, having largely to do with reasons
such as inadequate promotion, weather, and limited financial resources (Getz, 2002). This aided
us in figuring out what to prioritize in our event planning, focusing on gaining public interest and
preparing our allocation of the funds we receive. Lastly, we also looked into the benefits of these
public community events in rural environments, having the potential to create social connections,
community identity, and financial gain in facilitating success in small businesses. These
descriptions of benefits emphasize why it is important to consider planning community events
like the one we helped with and to also pay attention to whether people from the community will
appreciate change (Mair & Duffy, 2018). Having an understanding of the social complexity of
holding an event such as ours was key to ensuring the festival ran smoothly and effectively
communicated our message on fireflies.

When we began working on this project, we knew we had to visit the Robert Porter Allen
Natural Area site and from there decide how we wanted to go about planning the event. We have
since visited our site twice, and both times have been extremely helpful in aiding our planning of
the event and in figuring out other logistics.

Our first site visit was on Monday, March 4th. It was a warm, sunny day and we arrived
at the site around 1:30 PM. We spent about one hour walking around the site and taking notes on
different aspects. One thing we realized right away was that it was not as well-maintained and as
well-marked with signage and directions as we had assumed (see Appendix E). In addition, we
looked online to see if there were any maps posted to make it easy to navigate around and we
found nothing. Even the hiking app showing local trails in the area “Alltrails” didn’t have a map
of the paths. We relied on the remains of what had been mowed (possibly in the late fall) as our
paths and we weren’t sure if the trails we were taking were out-and-backs or loops. Even though
this is a year-round site that people can visit, we assume that the most foot traffic would be in the
summer months, so when we visited in early March we only saw two other folks, both of whom
were walking their dogs. While walking around we generated questions for Professor Barnhart
about whether we should focus our work on creating signage just for firefly education, or if our
signs should primarily help people navigate the site. The consensus from Professor Barnhart after
speaking with Jim was that site navigation should be left to Jim Dunn, and that our work should

https://www.zotero.org/google-docs/?JQzox4
https://www.zotero.org/google-docs/?JQzox4
https://www.zotero.org/google-docs/?L337YT
https://www.zotero.org/google-docs/?8rxdma
https://www.zotero.org/google-docs/?7Fj0SN
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focus on firefly signage. In addition, while walking around the site we wondered if since it is
used year-round, should we brainstorm multiple trail signs about fireflies for different seasons.
This is because different types of habitats for fireflies will be present during different times of
the year. We focused on creating only one versatile pamphlet so it can be used during the event,
but also at other times of the year when there is not a guided tour. After our initial site visit, we
wrote up facts and brainstormed ideas about fireflies, firefly conservation, and firefly habitats at
the RPA Natural Area to create online PDFs of signs and pamphlets.

Our second site visit took place on Friday, March 22nd. We arrived on site at 12:30 PM.
We met Professor Barnhart who gave us a tour of the grounds—including walking on the path
where the guided Firefly tours are taken as well as getting shown around the equipment shed
where the film A Midsummer Nocturne by Diana Lehr was screened. We were off-site by 1:30
PM. During our walk on the path with Professor Barnhart, we discussed the lack of signage, both
educational and directional signage. We talked through some of our ideas about creating signs for
bird and bat boxes, warnings for ticks and active trains, and directional maps of the trails. We felt
optimistic when looking at the equipment shed as a possibility for the film showing next year.
Because the shed gets stuffy and needs to be kept closed for absolute darkness, we thought
through some solutions like getting large fans and using bags of ice to circulate the cool air
around and staggering documentary showtimes to ensure smaller groups are in the space at one
time. Seeing the space for the first time helped us to visualize the set-up of the previous years’
Fireflies at RPA Natural Area and how our group could assist in scaling the event up this year.
This site visit was integral because we were able to talk about trail sign placement and trail sign
posters with Professor Barnhart.

Methods
To achieve the results for the event outlined in the project goals, our methodology was

structured around four key components: the pre-event community survey, the post-event
community survey, the development of educational materials, and general event logistics.

The pre-event survey gauged potential attendees' baseline knowledge of fireflies. This
required the creation of a 22-question survey that was approved by the IRB (2324-085). We
distributed the survey via physical methods, social media platforms, and community groups.

The post-event community survey was proposed following the event to understand the
impact and experience of the event for all participants. Before the event, it will be emailed to the
Bucknell IRB chair asking for an addendum to add the post-survey to the survey we’ve already
had approved. It will be distributed by email from an event sign-in sheet in the days following
Fireflies at RPA Natural Area in July 2024.
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Creation of the educational materials began following feedback from the pre-event
community survey along with extensive research on firefly biology, conservation, history, and
threats to species. We collaborated with Bucknell Assistant Professor and firefly expert Sarah
Lower to ensure our research was factually correct. The materials were distributed digitally to
our partners who will use social media to post about the site ahead of the event.

The event planning required logistical considerations. After discussions with our
community partners, the 2024 event will be held in the same location as previous years, with the
addition of two swamp coolers to increase attendees' comfort while indoors.

Our methodology prioritized two community surveys, the development of educational
materials, and overall event logistics.

Pre-Event Community Survey
Development

Before our involvement, Fireflies at RPA provided a more general collection of
information that caters to the assumption that people don’t know much about fireflies. However,
our community partners Jim Dunn and Professor Barnhart hoped to gain a more accurate
understanding of what potential guests know coming into the event so that future educational
features can be more insightful. Our group developed and distributed a pre-event survey that
scoped the average knowledge of fireflies of potential guests coming into this summer’s event.
Our group applied what we learned from the pre-event surveying to the development of our
educational material to ensure we provided a foundation of knowledge on fireflies, as well as the
degree to which we expanded on certain topics.

The surveying design that we devised was broken down into two stages: pre-event
surveying and post-event surveying. While our group was responsible for the distribution and
analysis of the pre-event survey, the post-event survey was only drafted and workshopped so that
Professor Barnhart and Jim Dunn had the questions ready after the event. When this time comes,
Jim Dunn and Professor Barnhart will submit an addendum to the initial IRB proposal and
transfer the drafted questions into a Google Form.

To create our pre-event survey, we drafted 10 questions that revolved around firefly
conservation efforts, noticed discrepancies in firefly populations, individual access to the
outdoors, and how much exposure individuals have had to fireflies. The final version of the
pre-event survey includes 22 questions—5 of which are devoted to collecting demographic
information about the respondents and possible future participants. The 17 remaining questions
are designed to measure an individual’s exposure to fireflies, their current knowledge of the
species, and their willingness to partake in firefly activities and expand their learning about
fireflies. The finalized survey questions which have been approved by the IRB are located in
Appendix E.

In the duration between submitting our survey to the IRB and receiving approval, our
group conducted pilot testing to approximate how long it would take an individual to fill the
survey out. We reached out to friends, family, and professors who were willing to participate in
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our piloting activity which allowed us to produce an estimate that the survey would take an
individual 3-5 minutes to complete.

Survey Questions
When we originally approached the drafting process of our pre-event survey, our group

was under the impression that we had to keep our work short. We thought that 7-10 questions
would be efficient in collecting all of the information we were hoping to receive. However, after
receiving the first round of feedback from Professor Wooden and Professor Barnhart, we quickly
realized that more questions were necessary. Our group outlined four main topics to ask
questions about: 1) demographics, 2) firefly knowledge and exposure, 3) outdoors accessibility,
and 4) the Robert Porter Allen Natural Area.

By defining the four categories of question topics, the number of our survey questions
expanded from 7 to 22. Rather than solely testing individuals’ knowledge of fireflies through
test-like questions that would be answered through multiple choice, our group found it beneficial
to use our pre-event survey as an opportunity to figure out possibilities for why firefly
knowledge varies among the South Williamsport community. Presenting questions about how
often an individual spends time outdoors, whether or not they can easily access the natural
environment, and if they are curious to learn more about fireflies allows our group to understand
how we can more effectively contribute to this summer’s event.

Another component of curating the survey process was deciding how we wanted
participants to answer our questions. While we originally believed multiple choice answers
would produce the best results in terms of when we would later analyze our collected data,
Professor Barnhart recommended that we incorporate Likert-scale response formatting into our
survey so that answers could better reflect the participant’s intention. Unlike our original format
that limited participants to using multiple choice answers, incorporating the Likert scale and
fill-in-the-blank response formatting allows our survey to collect more personalized and
articulate answers.

Distribution
Our survey proposal was accepted by Bucknell’s IRB board on March 21st, 2024. We

then progressed to the next step: distributing our survey to the local South Williamsport
community. To optimize the results of the pre-event survey, participants should be from a variety
of demographics, varying in age, gender, and ethnicity. This was accomplished by creating
several different distribution routes, including physical posters which were handed out to local
businesses and Facebook posts in various Facebook groups, all of which enabled the survey to be
seen by as many different cohorts as possible.

Following our second site visit on March 22, 2024, our group visited the James V. Brown
Library in downtown Williamsport, where we dropped off 20 printed copies of the survey, as
well as two copies of our poster which include a QR code and link address leading to the online
survey (see Appendix E). Subsequently, we walked through downtown Williamsport and
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dropped off the remaining eight posters to other local businesses. Businesses were chosen based
on two main factors: their suspected foot traffic, and whether they were advertising other posters.
We believed that businesses with more suspected visitors would increase the total number of
people who would see our poster and take the survey. Similarly, it was thought that businesses
that were actively promoting other posters would be targeted by audiences who were actively
looking for events to partake in. With these variables in mind, we distributed posters to Alabaster
Coffee Roaster & Tea Company, Crown Fried Chicken, Gustonian Gifts, Lycoming Arts,
Lycoming County Visitors Center, The Otto Bookstore, and The Tria Prima Tea Company.

We joined several Facebook groups that we believed would target audiences in the
general Williamsport area, and posted a digital version of our poster along with a caption
reading,

“Hi everyone! I am a student at Bucknell University and am working with a local
Williamsport park to gather information on public interest and knowledge on fireflies. We are
looking for residents of the Williamsport area to take our brief survey to help us as we plan an
upcoming event, and would greatly appreciate your participation. The survey can be found at
https://bit.ly/fireflysurvey2024 or using the QR code in our poster. Thank you!”

This post was sent out to a total of eight different Facebook groups, including Central PA
Public Events in a Community Near You!, First Friday - Williamsport, Lewisburg, Williamsport,
Danville, PA, etc.- Buy, Sell, Recruit, Promote, Lycoming County News Events Community,
Montgomery, PA News & Views, South Williamsport, PA News & Views, Williamsport
Happenings and Events, and Williamsport, PA News & Views. The QR code for the survey also
was posted in the Lycoming Arts newsletter, published in April 2024. An additional Facebook
post was made on the Robert Porter Allen Natural Area Facebook page after contacting the page
admins, Katie Caputo and Chris Kuriga.

Survey Results and Data Analysis
In the 25 days, from March 22nd to April 15th, where our surveying was conducted, our

group was able to receive 87 responses. It is imperative to note that despite achieving 87
individual responses, the data from our demographic questions has illustrated that our results can
not be used to represent a general population; more than 75% of the total participants identified
as a white female over the age of 35. Due to these results, our data is skewed and can only be
significant in representing one, specific group of individuals who are a part of the South
Williamsport community.

All of these responses were from the digital Google Form, none were from the copies we
left at the James V. Brown Memorial Library. We presume that copies left at the library were lost
after multiple calls with library staff. This process brought us invaluable information that will
help the Robert Porter Allen Natural Area expand its influence and impact on the South
Williamsport community. In this section, we will be presenting relationships and trends that have
been identified through our analysis. To gain insight into all of our findings and results, please



15

refer to Appendix G which presents a detailed description and presentation of all our collected
data.

The key points our survey responses demonstrated are that there is a shared interest in
increasing outdoor exposure among the participants, the majority of participants are curious to
learn more about fireflies, there has been a noted decline in firefly populations within the South
Williamsport area, and there is an overall desire to attend this summer’s firefly walk. One section
of our survey was devoted to asking participants about their exposure to the outdoors. When
asked “Currently, how satisfied are you with the amount of time you spend outdoors?”, 66.6% of
87 participants were not satisfied with their outdoor exposure. We then compared the data from
this question to the data from the question “How many hours per week do you currently spend
outdoors?”. 60.9% of the 87 participants expressed that they spend 5 hours or less outdoors per
week. To figure out potential reasons as to why participants were not spending a satisfactory
amount of time outdoors, we then investigated qualitative data received from our short answer,
follow-up question which asked participants to describe any limitations that they might face in
accessing outdoor spaces. 45 participants decided to answer this question. A trend that we
identified in this analysis was that busy schedules, work obligations, and financial pressures were
the most prevalent restrictions individuals faced. Undesirable weather conditions as well as
health concerns/physical disabilities/old age were two other leading factors as to why individuals
are not getting outside as much as they would like.

The next section of our survey focused on the Robert Porter Allen Natural Area. We
learned that 77% of the 87 participants had not heard of and/or had been to the RPA Natural Area
prior to taking our survey. We then conducted a more thorough analysis of the data from this
question, coupled with the qualitative data collected from a follow up question, “Where did you
hear about the Robert Porter Allen Natural Area?”. In doing so, we learned that the majority of
the 23% participants who had been to and had heard of RPA Natural Area prior to taking our
survey learned about the organization through friends and family, or through social media
(specifically facebook). This insight is very valuable for our community partners as it
distinguishes two proven modes of promotion and advertising. If RPA Natural Area intends on
expanding their event in upcoming years, utilizing social media platforms and relying on local
“word of mouth” are two tried and true methods to get the word out.

The following section of questions assessed participants’ knowledge and exposure to
fireflies. What was interesting to learn from the collected data was that around 87% of the 87
participants answered the first two test-like multiple choice questions currently. These two
questions quizzed participants on what the leading causes to firefly populations were, and what
the chemical reaction that allows fireflies to produce light is called. Where responses deviated
was in the final test-like question, which asked participants “What habitat do fireflies generally
inhabit?”. Only 40.2% of participants answered this question correctly. We then compared the
results from these three questions to the following question that asked participants to rate their
knowledge on various aspects of fireflies. We presented five topics (general firefly biology, why
fireflies light up, variety of firefly species, suitable firefly habitats, threats to firefly populations,
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and firefly conservation strategies) and offered a likert scale for participants to express their
assessments through. What was incredibly insightful from this data analysis was that despite the
fact the majority of participants answered the test-like questions correctly, there was an
overwhelming response that individuals believed their knowledge was lacking in every aspect of
firefly knowledge. Specifically, the greatest number of participants expressed that their
knowledge was poor in the topic of “variety of firefly species” and “firefly conservation
strategies”. This finding was not only incremental to developing our educational material, but
also serves as an outline for volunteers and leaders of this summer’s firefly event who are able to
cater more elements of the event to this sensed lack of knowledge.

The final section of our survey asked participants about their interest in attending RPA
Natural Area’s firefly event this summer. While noting the initial takeaways that were illustrated
from the raw data collected from each question, our analysis of this section was focused on
identifying trends between why participants felt the way they did about this summer’s firefly
event and their knowledge and exposure to fireflies.

Following the firefly-focused section, our group asked participants "Have you attended
and/or are you interested in attending a Firefly Event at the Robert Porter Allen Natural Area in
July 2024?”. Out of 87 responses, 87.4% of participants (76 out of 87 respondents) said “No, I
have not attended before, but I’m interested in attending”. 9.2% of participants (8 out of 87
respondents) said “No, I have not attended before and I’m not interested in attending. 2.3% of
participants (2 out of 87 respondents) said “Yes, I have gone before and I’m interested in
attending again”, and 1.1% of participants (1 out of 87 respondents) said “No, I have not
attended this event, but I’ve been to similar Firefly Events''. Our group then presented an
optional, short answer follow-up question that stated “Please provide more information about
why you are interested or not interested in attending. This may help future planning efforts.” To
analyze the qualitative data that was collected from this section, our group formulated categories
that represented similar answers. These categories include “I want to learn more about fireflies
and firefly conservation!”, “It’s a great event for my children!”, “I want a new experience!”, “I
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want to do my part in bettering the environment”, “Seems interesting and fun!”, “It’s a great
opportunity to spend time outside!”.

Out of the 87 responses to the previous multiple-choice question, 63 of these individuals
chose to elaborate on the follow-up question. Of the 63 individuals who responded to the short
answer, 27 participants said that they were interested in attending this summer’s event because
they want to learn more about fireflies and firefly conservation. 11 participants said that they
were interested in attending this summer’s event because they thought it would be a great event
for their children to go to. 4 participants said that they were interested in attending this summer’s
event because they think it would be a great new experience. 4 participants said that they were
interested in attending this summer’s firefly event because they want to do their part in bettering
the environment. 7 participants said that they were interested in attending this summer’s firefly
event because they thought it sounded interesting and fun. And lastly, 2 participants said that
they were interested in attending this summer’s firefly event because they thought it would be a
great opportunity to spend time outdoors.

In addition to the participants who expressed interest in attending this year's firefly walk,
8 individuals said that they were not planning to attend. These participants all provided
explanations in the follow-up question as to why they were not interested in attending. 4 of the
respondents said that they did not have time to go, 3 explained that they have limited mobility
that prevents them from participating in the summer event, and 1 individual said that the event
was too far away.

Further analysis into these initial findings showed that the majority of individuals who
expressed interest in going to this summer’s firefly event to learn about conservation efforts had
noticed a decline in firefly populations. One of our key questions that guided our entire analysis
process was “who knows what, and why/how?”. Out of the 68 individuals who noticed a decline
in firefly populations, 55% (38 out of 68) of them were white women over the age of 35 who had
lived in their town for 10+ years. These same individuals expressed a desire to attend this
summer’s firefly event to learn about conservation efforts that they could apply to their own
backyards. A common answer that arose in the follow up question that asked participants why
they were or were not interested in attending this summer’s firefly event was, “I enjoy viewing
fireflies in my field, so I would be interested and willing to learn and develop ways to attract
them to my property and help them thrive”.

While we were not able to pull statistically significant data from our survey that
supported the conclusions of which people know what about fireflies, and why due to the skewed
demographic identity of the survey participants, we were able to pull invaluable insight from our
data that will help the RPA Natural Area expand and improve their annual firefly event. We know
that there are individuals apart of or in proximity to South Williamsport who are looking for
opportunities to spend more time outdoors. We know that there are individuals who have noticed
firefly populations decline in their local areas. We know that the majority of these individuals
who noticed a decline are interested in learning and helping to rehabilitate firefly populations. We
know that the majority of the 87 participants who took our survey possess a basic and
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introductory knowledge of fireflies, but feel generally knowledgeable about various topics
concerning the species: specifically about firefly speciation and firefly conservation strategies.
And lastly, we are able to take away from our data that the majority of our survey participants are
interested in attending this summer’s firefly event in hopes of learning conservation strategies,
and or to bring their children.

Post-Event Community Survey
Development

In discussing our plans to survey the South Williamsport public with our community
partners Professor Barnhart and Jim Dunn, we decided that a post-community survey would also
be extremely beneficial to the RPA Natural Area. This survey seemed like a necessary step,
because not only would it help to determine the effectiveness of the event in improving the
attendees’ general knowledge of fireflies’ biology and conservation, but it would also give them
an idea of how much people enjoyed the event and would give them public feedback on
improvement for the next years to come. This could greatly aid the natural area in applying for
future grants from the DEP, as it could underline the true importance and effectiveness of having
this annual event, making a good case for why it is worth investing the time and money. As
mentioned above, before creating the actual Google Form survey, Professor Barnhart and Jim
Dunn will have to submit an addendum to the IRB proposal, and this segment of the project will
be done after the semester is over and our part is finished.

Survey Questions
When beginning to draft the questions, like the pre-event survey, we wanted to keep this

questionnaire relatively short and straightforward to encourage participants to take the time and
to give the board of RPA Natural Area the data they need to further improve the firefly event.
Creating the questions in a group meeting and brainstorming session, we modeled many of the
post-event questions after the pre-event questions to accurately depict changes and trends in
responses between the two surveys. The questions include mostly short answer responses this
time, to get constructive and diverse feedback on how the event went. The questions involved
asking about aspects of our project efforts, such as the promotional side, as well as asking about
the information given at the actual event (including what was beneficial, engaging, not necessary,
should have been included, etc.). In rating how effective the promotion of the event was, as well
as the effectiveness of the outdoor education at the event, we sought to put these responses to a
numerical scale for better analysis, so we used the Likert scale formats that Professor Barnhart
suggested we use for the pre-event survey. These sections were included with a few other short
response questions, asking the participants about aspects such as information they had hoped to
learn and memorable moments at the event, also asking a Likert scale question on rating firefly
knowledge after the event and how the participant came to hear about the event. This will lastly
be followed by a section that gives the participant free rein to share additional comments or
feedback if they feel that it is necessary. With many short-response answers as well as Likert
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scale-based questions, we hope to give the event participants the freedom to create personalized
and specific answers that will serve as an excellent basis for the next year.

Distribution
The distribution of the post-event survey has been discussed, with two primary ideas on

the table currently. The first is simply sending out a link to the Google Form following the event
and collecting responses just like the pre-event survey, while the second involves splitting the
survey into two sections, with one being immediately after the event for the in-person
participants and one being released online a week after the event. This second option’s main
objective is to get impressions while the event is fresh in the participants’ minds, and then
afterward once they had time to think about their experience (especially what was memorable
and stuck in their minds even a week after the event). As far as getting this survey out to the
participants after they have left the in-person event, Professor Barnhart and Jim Dunn could
gather the contact information of all attendees on a sign-in sheet once they arrive, and then use
these email addresses and/or phone numbers to send out the post-event surveys.

Educational Materials
As responses from the survey started coming through, we noted how the participants

rated their knowledge of the various aspects of fireflies. These categories were general biology,
why fireflies light up, species variety, suitable habitats, threats to fireflies, and firefly
conservation strategies. We found that the majority of respondents rated their knowledge of
fireflies as poor regarding the general firefly biology, variety of species, and firefly conservation
strategies. Because the respondents self-reported their firefly knowledge as poor, we decided to
write our educational material so that it was understandable and accessible to the general public.
This meant using easy-to-digest graphics with ample images, and less scientific jargon that may
be confusing to those who are not familiar with science concepts.

In conjunction with research based on our survey questions, we compiled information on
the history of the RPA Natural Area, firefly species in the South Williamsport area, firefly
habitats, life cycles, extinction threats, and what the average person can do to help. Additionally,
as a group we met with Sarah Lower, Bucknell’s firefly specialist, to help guide our research and
better understand how to relate the signage to the firefly talk and tours.

Once all the research was complete, we created bullets and paragraphs of information in a
document formatted for the educational materials. We decided to use slightly different wording
on the trail brochures versus the trail signs. The trail signs were designed to be easily accessible
and understandable to a general public audience that has little to no scientific knowledge. We had
three different ideas for trail signs. Our first trail sign will possibly be placed at the entrance to
the natural area and it covers general information about the natural area, providing a trail map
and the importance of learning about fireflies. The second sign will be placed a little bit further
into the natural area and discuss firefly biology with an emphasis on four firefly species common
at the RPA natural area. Our last trail sign will be placed towards the beginning of the trail. It
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provides the threats to fireflies and how you can help protect fireflies. These three signs will be
spread out in the natural area. The trail brochure includes similar information but is slightly less
in-depth due to the size limitation of the brochure. We drew images of fireflies and other icons
that are pictured on both the trail signs and the trail pamphlet. In addition, the brochures and
signs were sent to Professor Barnhart and Professor Lower for review before they were finalized.
Rather than devoting our time and resources to creating physical signage, our group produced
digital copies in formats that can easily be printed out when the grant money becomes available.

Promotion
One key finding from our pre-event survey indicated that a large percentage of the

community had not heard of the RPA Natural Area, and fewer had heard of the event itself. The
vast majority of these people, however, stated they would be interested in attending the event
after having heard about it through our survey. This general lack of awareness emphasizes how
critical promotion is, as the limited turnout from previous years does not equate to low
community interest. Scaling up the event, then, would heavily rely upon an updated system of
advertisement.

Our first step in promoting the event then, although unintended, was the survey poster we
distributed physically and virtually (see Appendix H). As aforementioned, many of our survey
respondents had not heard of the park before taking the survey, but being prompted to take the
survey through posters hung around downtown Williamsport or posts in community Facebook
groups created awareness.

In addition to utilizing the survey poster as a method of promotion, our group also
updated materials used during past iterations of the event. In previous years, the Southside
Recreational Authority sent out a limited number of invitations to key community members (see
Appendix B), though after reviewing the invitation our group concluded that it was not an
effective advertising tool. The invitation was printed on standard copy paper with limited visuals
and excessive text making it difficult to digest and retain the important information. Our group
decided to update this invitation, to make it more visually appealing and easier to read. We
decided to create a postcard invitation, taking inspiration from other local event postcards (see
Appendix B). The front of the postcard utilizes several photos from the RPA Natural Area taken
by Michael Kinney and stills from Diana Lehr’s film in a classic retro style in a callback to the
park’s history as a community gathering space (see Appendix H). The back of the postcard
includes relevant information like date, time, and location, as well as a brief description of the
event. This postcard can be sent to the same key individuals the invitations were sent to in
previous years, as well as other past attendees and community members.

Following the same design concept as the postcard, our group also created a draft social
media post with the key information about the event to be posted on platforms such as Facebook
by our community partners as it gets closer to the event (see Appendix H). These social media
posts will be vital in drawing a larger attendance to Fireflies at RPA Natural Area, as we believe
the majority of our survey responses came from the Facebook group posts.
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General Event Logistics
During preliminary conversations with our community partners, it was brought to our

attention that the planned scaling-up of the event for this year would require significant changes
to previous operations. Most notably, we were asked to develop an alternative indoor location for
the screen filming, as the equipment shed used in the past had capacity limitations and was not
properly ventilated for the summer months, making the space extremely hot and uncomfortable
for visitors.

However, after speaking with our community partners about time and resource
limitations, we settled on keeping the event in the same indoor location as it had been in previous
years. The 2024 expected visitor turnout will not be as large as they initially had hoped because
of factors including the equipment shed capacity, volunteer ability, and funding. Instead of a
different film viewing space, to make the previous location more comfortable we decided to
purchase two swamp coolers which work with water and ice to reduce air temperature in a large
facility. The coolers were purchased using funds approved for our project by the Environmental
Studies and Sciences Department at Bucknell. On the day of the event itself, our community
partners will purchase bags of ice to place in the swamp coolers to cool the building down.

In addition to the facility, our community partners expressed a need for a high-luminosity
projector to showcase the firefly film. The requirements are above 10,000 lumens. Our group
researched local rentals for a projector of this capability and found a facility an hour and a half
away that rents many different types of projectors. The funds for the projector will be purchased
using either a program partners’ budget or the DEP grant.

With the event having already been developed and run for two years before our
involvement, our impact in this category was limited. Besides the indoor location, modifications
for viewer comfort, and the projector rental, no other event logistic considerations were needed
for our project.

Given that our involvement in this project has concluded before the event happens, the
majority of our work is planning logistics and events that occur after we leave. The work that we
didn’t have time to get to during our semester falls into three categories. The categories include
the post-event survey, physical site upgrades, and an increase in the social media and online
presence of the Robert Porter Allen Natural Area.

The post-event survey is the most important piece of unfinished work that our group will
be handing off to our community partners. Fireflies at RPA Natural Area will take place on
Thursday, July 11th, 2024, so hopefully our partners will be able to administer a short survey to
event guests as they exit. Before the event is held, our community partners will send out an email
to the chair of the Bucknell IRB board to approve our post-event survey with similar
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demographic questions as our pre-event survey. The work on this survey is complete and we’ve
shared it with our community partner, so the only work needed on their end is to distribute the
survey and then analyze the results once they come in. Understandably, these are the more
labor-intensive aspects of creating a survey so analyzing the data might take more time.

In regards to the future work needed on the site, our group noted many upgrades and
considerations to improve the natural area that could not be completed during our semester. The
first aspect we thought could be improved was the location of where the Firefly documentary
was shown during the event. In the past, the documentary was shown in an old barn that had
been repainted white on one wall and windows covered to reduce light infiltration into the
building. Before our site walk, we heard from our community partner Professor Barnhart that
there was talk about making a building that acts as an educational and community space shared
between the natural area and another park in South Williamsport. This building would be an
ideal place in the future to show the firefly film as the event gets scaled up. Unfortunately, the
building has not been created but we suggest making a room large enough to hold about 50
people as well as the possibility of building a projector into the building plans. Along with the
building, we think making the entrance to the site more welcoming will attract more visitors.
Considerations could be adding permeable pavement to make the entry more accessible while
still reducing the risk of run-off into the river. In addition to the permeable pavement, adding
benches, drinking water fountains, trash cans, portable restrooms, dog bags, welcome signs, and
trail maps for visitors to the site would make the entire area more accessible. Our group
understands these additions all cost money, but to become a more welcoming trail for all people,
they could be beneficial. Our last physical addition to the site we have considered are extra signs
warning people of the active train tracks, common ticks in the area, and signs marking the
location of bird and bat boxes throughout the path of the walking tour.

The final future work that could be done for the natural area is updating the online
presence. The Robert Porter Allen Natural Area recently created a user-friendly website that
includes helpful information about the site, but the only way to get to the site is through a link on
their Facebook Page. Listing the website so that it can be found by a Google Search will be a
beneficial step in creating an accessible natural area. Along with that, the trail map of the RPA
Natural Area is not posted on any hiking websites or the general Facebook page. This can cause
first-time visitors to be unsure of how to get around and what the conditions are of the trail.
Posting the trail map online and on a website like Alltrails or TrailLink would be another
important way to ensure the accessibility of the site. The RPA Natural Area Facebook Page could
post more images of the site at all seasons and tell people about the current conditions of the
natural area. Overall increasing the online and social media presence would be helpful.
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Appendix A. Site Map
Figure 1: Architecture Plans for Robert Porter Allen Natural Area (Brian S. Auman)
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Appendix B. Reference Materials
Figure 1: Children’s Informational Firefly Pamphlet, used during the 2022 event
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Figure 2: 2022 Fireflies at RPA Natural Area Poster



29



30

Figure 3A: Milton Planted in Place Exhibit Postcard
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Figure 3B: Emil Kubek Project Postcard
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Figure 3C: Center for Sustainability and the Environment 15 Year Anniversary Postcard
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Figure 4A: Photo from A Midsummer Nocturne (Diana Lehr)

Figure 4B: Photo from A Midsummer Nocturne (Diana Lehr)
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Figure 4C: Photo from A Midsummer Nocturne (Diana Lehr)

Figure 4D: Photo from A Midsummer Nocturne (Diana Lehr)
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Figure 4E: Photo from 2022 event (Michael Kinney)

Figure 4E: Photo from 2022 event (Michael Kinney)
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Appendix C. DEP Grant Application
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Appendix D. Timeline
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Appendix E. Site Visit
Figure 1A: Photo of Bifurcated Path (from site visit on 03/04/2024)
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Figure 1B: Photo of Sign (from site visit on 03/04/2024)
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Figure 2A: Photo of Indoor Event Location (from site visit on 03/22/2024)
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Figure 2B: Photo of Overhang at Event Location (from site visit on 03/22/2024)
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Figure 2C: Photo of Unspecified Species of Bird Box (from site visit on 03/22/2024)
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Figure 2B: Photo of Unlabeled Bat Box (from site visit on 03/22/2024)
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Appendix F. Survey Material
Figure 1: Pre-Event Survey
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Figure 2: Likert-Type Scale Response Anchors (Vagias 2006)



57



58

Figure 3A: Bucknell IRB Proposal Submission
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Figure 3B: IRB Approval
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Figure 4: Proposed Post-Event Survey Questions
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Appendix G. Pre-Event Survey Results

Discussion and Description of Survey Results (both quantitative and qualitative data):

Results from questions concerning outdoor exposure:

The first question of our survey asked participants “As a child, how frequently did you
spend time outdoors?”. Out of 87 responses, 74.7% (65 respondents) expressed “a great deal”,
24.1% (21 respondents) expressed “a moderate amount”, and 1.1% (1 respondent) said
“occasionally”. Out of 87 responses, there was no individual who said they rarely or never spent
time outdoors as a child.

The second question of our survey asked for an average of how many hours per week
does an individual spend outdoors at this point in their lives. 39% of participants (34 out of the
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87 respondents) said they spend 5 or more hours outdoors per week. 25.3% of participants (22
out of the 87 respondents) said they spend 3 to 5 hours outdoors per week. 29.9% of
participants (26 out of the 87 respondents) said that they spend 1-3 hours outdoors per week.
5.7% of respondents (5 out of 87 respondents) said they spend less than 1 hour outdoors per
week.

We then asked how satisfied participants were with the amount of time they were
spending outdoors. 9.2% of participants (8 out of 87 respondents) expressed that they were
very dissatisfied. 49.4% of participants (43 out of 87 respondents) expressed that they were
dissatisfied. 8% of participants (7 out of 87 respondents) said that they were unsure how they
felt. 26.4% of participants (23 out of 87 respondents) expressed that they were satisfied, and
6.9% of participants (6 out of 87 respondents) expressed that they were very satisfied.

This question was followed by a short answer question that asked participants to explain
why they are satisfied or dissatisfied with the amount of time they spend outdoors. Out of the 87
participants who responded to the previous question, 69 of these participants chose to elaborate.
To measure the qualitative data that we collected from the short answer questions, we created
categories that represented answers with similar reasoning. To interpret the data for the question
“Please elaborate on your satisfaction or dissatisfaction with your outdoor time”, we
distinguished reasoning by: Work/Busy Schedule, Natural Elements (weather, bugs, etc.),
Physical Health Concern, Old Age, and Financial Strain.

For those who expressed that they were very dissatisfied with the amount of time they
spent outdoors: 1 individual explained that they could not spend time outdoors because they were
not in a financially secure position where they would be able to allocate time to leisure. 1
individual explained that personal health issues prevent them from spending time outside. 4
individuals explained that their schedule, work, or school obligations did not permit them to
spend as much time as they would like outdoors. Lastly, 1 individual explained that they are very
deterred by poor weather conditions. Out of the 8 participants who responded “very dissatisfied”
from the pre multiple choice questions, 7 of them provided explanations as to why.
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For those who expressed that they were dissatisfied with the amount of time they spent
outdoors: 10 explained that their busy schedule, work, or school obligations prevented them from
spending as much time outdoors as they’d like. 15 individuals explained that undesirable weather
conditions deterred them from being outdoors as much as they’d like. 5 individuals explained
that varying health concerns imposed on their ability to be outdoors. And lastly, 1 individual
explained that their old age has put a strain on their ability to spend as much time outdoors. Out
of the 43 participants who responded with “dissatisfied” from the previous multiple choice
question, 31 of these individuals provided further explanation as to why they were dissatisfied
with the amount of time they spend outdoors every week.

Following the questions that ask about one’s satisfaction or dissatisfaction with the amount of
time they spend outdoors, we then presented a multiple choice question that asks participants to
rate their access to outdoor spaces/outdoor recreation sites. Out of 87 responses, 33.3% of the
participants (29 out of 87 respondents) said “excellent”, 36.8% of participants (32 out of 87
respondents) said “very good”, 26.4% of the participants (23 out of 87 respondents) said
“good”, 2.3% of the participants (2 out of 87 respondents) said “fair”, and 1.1% of participants
(1 out of 87 respondents) said “poor”.

This multiple choice question was then followed by an optional short answer question
that asks individuals to describe any limitations that an individual faces in accessing outdoor
spaces. Out of the 87 participants who answered the preceding question, 45 of them decided to
elaborate on their limitations. Following the same methodology of analyzing the data from the
previous short answer question, our group created categories that represented answers with
similar reasoning. To interpret the data for the question “Please describe any limitations you face
in accessing outdoor spaces”, we distinguished reasonings by: Work/Busy Schedule, Natural
Elements (weather, bugs, etc.), Physical Health Concern, Old Age, and Location (individuals live
inconveniently far from natural areas).
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For those who described their access to the outdoors as “very good”: 3 individuals
explained that their work/busy schedules have limited their access to the outdoors, 4 individuals
explained that their old age limits their access to many natural areas and walking paths, 1
individual explained that their inconvenient and far away location limits their access to the
outdoors, 2 individuals expressed that actual nature trails are difficult to physically read, 2
individuals explained that weather conditions limit their access to outdoor spaces, and 1
individual explained that personal health issues limit their access to the outdoors. Out of the 32
participants who responded “very good” to the question “rate your access to outdoor
spaces/recreation sites”, 13 of them decided to elaborate on their limitations.

For those who described their access to the outdoors as “good”: 3 individuals explained
that their inconvenient and far away locations limit their access to natural areas, 5 individuals
explained that their work/busy schedules limited their access to natural areas, 3 individuals
explained that personal health implications and physical disabilities impose limitations on their
access to outdoor spaces, 1 individual explained that a mental health diagnoses limits their access
to outdoor areas, 2 individuals explained that undesirable weather limits their access to natural
areas, and 1 individual was not sure what natural areas are available to the public because they
are new to their neighborhood. Out of the 23 participants who answered “good” to the question
“rate your access to outdoor spaces/recreation sites”, 15 of them decided to elaborate on their
limitations

For the 2 individuals who rated their access to the outdoors as “fair” in the preceding
multiple choice question, only one of them chose to share their limitations. This individual
identified themselves as a 38 year old, white, non-binary person who has been living in
Montgomery, PA for 15+ years. They explained that they have a chronic illness and live in a
toxic neighborhood where their kids aren’t safe. Additionally, the one individual who described
their access to the outdoors as “poor” did not choose to elaborate on their limitations.

Results from questions concerning the Robert Porter Allen Natural Area
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The next questions that we presented in our survey asked for personal knowledge and
experiences regarding the Robert Porter Allen Natural Area. We introduced this question topic
by asking “Have you heard of or been to the Robert Porter Allen Natural Area in South
Williamsport, PA?”, providing a multiple choice response format. Out of 87 participant
responses, 55.2% of these individuals (48 out of 87 respondents) chose “No, I have not heard
of it and have not been”, 23% of the individuals (20 out of the 87 respondents) chose “Yes, I
have heard of it and have been, and 21.8% of the individuals (19 out of the 87 respondents)
chose “Yes, I have heard of it, but have not been”.

We then asked a follow up, optional short answer question asking “Where did you hear
about the Robert Porter Allen Natural Area?”. 35 of the 87 participants who answered the
preceding question chose to respond to this follow up question. Our group followed the same
methodology of analyzing qualitative data from the previous two short answer questions. To
interpret the data for the question “Where did you hear about the Robert Porter Allen Natural
Area?”, we distinguished answers by: Friends/Family, Lycoming Art Events, Girl Scout, Social
Media (Facebook), Newspaper, Living Locally, Google Search.

Out of the 35 respondents, 9 individuals said they heard about the RPA Natural Area
through family and friends, 8 individuals said they heard about the organization through
Lycoming Arts, 2 individuals said they heard about the organization through Girl Scouts, 6
individuals said they heard about the organization through social media, 3 individuals said they
heard about the organization through the newspaper, 5 individuals said they heard about the
organization just by living locally, and 2 individuals said they heard about the organization
through googling it.
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Results from questions concerning fireflies

To introduce a line of questions about fireflies, firefly knowledge, and potential interest
in firefly conservation efforts, our group presented a multiple-choice question that asks “When
you were a child, did you catch fireflies?” Out of 87 responses, 96.6% of participants (84 out of
87 respondents) replied “yes”, while 3.4% of the participants (2 out of 87 respondents) replied
“no”.

We then asked a series of test-like questions that tested participants' general knowledge of
fireflies. The first of these questions was “What are the leading causes of the decline in firefly
populations?”. Out of 87 total responses, 85.1% of the participants (74 out of 87 respondents)
chose the correct answer, which is “All of the Above''. 9.2% of the participants (8 out of the 87
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respondents) chose “Pesticide Use”, 2.3% of the participants (2 out of the 87 respondents)
chose “Habitat Loss”, 2.3% of the participants (2 out of the 87 respondents) chose “None of
the Above”, and 1.1% of the participants (1 out of the 87 respondents) chose “Light Pollution”.

The next question asked participants ``What is the name of the chemical reaction that
allows fireflies to produce light?”. Out of 87 responses, 89.7% of the participants (78 out of 87
respondents) chose the correct answer, which is “bioluminescence”. 9.2% of the participants (8
out of 87 respondents) chose “Luciferin”, and 1.1% of participants (1 out of 87) chose
“glowing”.

We then presented the question “What habitat do fireflies generally inhabit?”. Out of 87
responses, 40.2% of participants (35 out of 87 respondents) provided the correct answer, which
is “All of the Above”. 41.2% of the participants (36 out of 87 respondents) chose “Both A and
B are Correct”, 12.6% of the participants (11 out of 87 respondents) chose “grassy areas”,
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2.3% of the participants (2 out of the 87 respondents) chose “treelines”, 2.3% of the
participants (2 out of the 87 respondents) chose “None of the Above”, and 1.1% of the
participants (1 out of the 87 respondents) chose “In the Ground”.

For the following question, our group provided participants with a Likert scale to
represent their answers to the question “How would you rate your knowledge of the following
aspects of the fireflies?

For the topic “General Firefly Biology”, 40 individuals rated their knowledge as “Poor”,
35 individuals rated their knowledge as “Fair”, 9 individuals rated their knowledge as “Good”, 2
individuals rated their knowledge as “Very Good”, and 1 individual rated their knowledge as
“Excellent”.

For the topic “Why Fireflies Light Up”, 30 individuals rated their knowledge as “Poor”,
36 individuals rated their knowledge as “Fair”, 18 individuals rated their knowledge as “Good”,
and 2 individuals rated their knowledge as “Very Good”, and 1 individual rated their knowledge
as “Excellent”.

For the topic “Variety of Firefly Species”, 67 individuals rated their knowledge as
“Poor”, 18 individuals rated their knowledge as “Fair”, 2 individuals rated their knowledge as
“Good”, and 1 individual rated their knowledge as “Very Good”.

For the topic “Suitable Firefly Habitats”, 28 individuals rated their knowledge as “Poor”,
39 individuals rated their knowledge as “Fair”, 19 individuals rated their knowledge as “Good”,
and 1 individual rated their knowledge as “Excellent”.



73

For the topic “Threats to Firefly Populations”, 28 individuals rated their knowledge as
“Poor”, 32 individuals rated their knowledge as “Fair”, 24 individuals rated their knowledge as
“Good”, 2 individuals rated their knowledge as “Very Good”, and 1 individual rated their
knowledge as “Excellent”.

For the topic “Firefly Conservation Strategies”, 49 individuals rated their knowledge as
“Poor”, 31 individuals rated their knowledge as “Fair”, 5 individuals rated their knowledge as
“Good”, and 2 individuals rated their knowledge as “Excellent”.

Following the series of test-like questions, we then presented a multiple-choice question
that asked “Have you noticed a change in the firefly population in your local area?”. Out of 87
responses, 78.2% of participants (68 out of 87 respondents) said “Yes, I have noticed a decrease
in firefly populations. 17.2% of participants (15 out of 87 respondents) said “No, I have not
noticed a change in firefly populations”, and 4.6% of participants (4 out of 87 respondents)
said, “Yes, I have noticed an increase in firefly populations”.

In a follow-up question, we then asked participants to share more information regarding
the change in firefly populations that they have noticed. Unlike our previous approach to these
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short answer questions, we found that highlighting a couple of responses that reflected overall
themes from the 57 responses that we received would be the most productive and insightful
method for utilizing this data.

Some individuals who responded to the prior multiple choice question with “Yes, I have
noticed a decline in firefly populations” stated that:

- “They seem to show up later and be a lot less abundant. When i was a kid you (i was
catching fireflies btwn 1985 & 1994) could almost just wave your hand in the air in the
early summer and be assured to catch several. In my kid's childhood (they are 18, so
probably 2010-2018), they were out there, but it was more of a big deal to catch them.
Honestly i thought it was bc we moved farther north. :/”

- “Specifically it was when fracking happened near my old house, then moving into town,
light pollution and round up applications around homes. I live in a tree filled park area
and the decline is very noticeable over years”

- “We live in Duboistown, I would say that when we moved here 20+ years ago, every
summer our lawn would glow with fireflies. Within the last 5 years, there are less and
less. In fact, last summer there were hardly any but that might have been due to the
Gypsy Moth infestation we have experienced in the last 2 years.”

- “Growing up here 60 years ago the air was thick with them. Tragically I only see a few
at any one time now.”

- “When we moved here 16 years ago, the fireflies were in great abundance. We have the
perfect setting for them, wetlands, creek, forest. In the last few years I would say the
firefly population is about half of what it was.”

- “Used to catch jar upon jar of them as a child. They were EVERYWHERE. Now I’d be
shocked if the population was even 1/10th what it was 30-40 years ago. Even in the past
5-10 years it seems there’s been a decline.”

Two individuals who responded to the question “Have you noticed a change in the firefly
population in your local area?” with “Yes, I have noticed an increase in firefly populations”
provided particularly insightful information, stating:

- “As my garden grows, so does the firefly population. When we first bought our house, we
had to cut down all of the trees on our property (diseased) and have since replanted.
Every year we seem to have more and more fireflies. “

- “I have almost 40 acres. Chemical-free could be certified as organic for 14 years. Fields
are mowed once or biannually yearly. The fireflies are back. Not as the 1990s. The
chemical farmer next to me with bordering fields have fireflies. the stands of milkweed
pods are growing and not mowed.”

Results from questions regarding this summer’s event:
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Following the firefly-focused section, our group asked participants "Have you attended and/or
are you interested in attending a Firefly Event at the Robert Porter Allen Natural Area in July
2024?”. Out of 87 responses, 87.4% of participants (76 out of 87 respondents) said “No, I have
not attended before, but I’m interested in attending”. 9.2% of participants (8 out of 87
respondents) said “No, I have not attended before and I’m not interested in attending. 2.3% of
participants (2 out of 87 respondents) said “Yes, I have gone before and I’m interested in
attending again”, and 1.1% of participants (1 out of 87 respondents) said “No, I have not
attended this event, but I’ve been to similar Firefly Events''. Our group then presented an
optional, short answer follow-up question that stated “Please provide more information about
why you are interested or not interested in attending. This may help future planning efforts.” To
analyze the qualitative data that was collected from this section, our group formulated categories
that represented similar answers. These categories include “I want to learn more about fireflies
and firefly conservation!”, “It’s a great event for my children!”, “I want a new experience!”, “I
want to do my part in bettering the environment”, “Seems interesting and fun!”, “It’s a great
opportunity to spend time outside!”.

Out of the 87 responses to the previous multiple-choice question, 63 of these individuals
chose to elaborate on the follow-up question. Of the 63 individuals who responded to the short
answer, 27 participants said that they were interested in attending this summer’s event because
they want to learn more about fireflies and firefly conservation. 11 participants said that they
were interested in attending this summer’s event because they thought it would be a great event
for their children to go to. 4 participants said that they were interested in attending this summer’s
event because they think it would be a great new experience. 4 participants said that they were
interested in attending this summer’s firefly event because they want to do their part in bettering
the environment. 7 participants said that they were interested in attending this summer’s firefly
event because they thought it sounded interesting and fun. And lastly, 2 participants said that
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they were interested in attending this summer’s firefly event because they thought it would be a
great opportunity to spend time outdoors.

In addition to the participants who expressed interest in attending this year's firefly walk,
8 individuals said that they were not planning to attend. These participants all provided
explanations in the follow-up question as to why they were not interested in attending. 4 of the
respondents said that they did not have time to go, 3 explained that they have limited mobility
that prevents them from participating in the summer event, and 1 individual said that the event
was too far away.

Demographic Results:

The last section of our survey consisted of 5 questions that assessed the demographic
identity of each participant. All of the demographic questions were optional. For the question
that asked participants “What town do you currently live in?”, 84 individuals answered. 38
participants said they live in Williamsport, PA. 12 participants said they live in South
Williamsport, PA. 10 participants said they live in Montgomery, PA. 3 individuals said they
live in Hughesville, PA. 3 participants said they live in Cogan House Township. 3 participants
said they live in Duboistown, PA. 2 individuals said they live in Bloomsburg, PA. 2 individuals
said they live in Nisbet, PA. 2 participants said they live in Jersey Shore (did not specify the
state). 1 participant said they live in Bear, DE. 1 individual said they live in Elimsport, PA. 1
individual said they live in Lock Haven, PA. 1 individual said they live in Loyal Sock, PA. 1
individual said they live in Montoursville, PA. 1 individual said they live in Old Lycoming
Twp. 1 individual said they live in Picture Rocks, PA. 1 individual said they live in Trout Run,
PA. 1 individual said they live inWatsontown, PA.
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Out of 87 participants who responded to the question: “How long have you lived in your
current town or nearby?”, 65.5% (57 out of 87 individuals) said “15+ years”, 12.6% (11 out of
87 individuals) said “11-15 years), 11.5% (10 out of 87 individuals) said “0-5 years”, and 10.3%
(9 out of 87 individuals) said “6-10 years”.

The following question asked individuals to disclose their age, if willing. 84 participants
responded. 8 of the 84 individuals were between the ages of 20-30 years old. 21 of the 84
individuals were between the ages of 30-40 years old. 19 of the 84 individuals were between the
ages of 40-50. 10 of the 84 individuals were between the ages of 50-60. 23 of the 84 individuals
were 60+ years old.
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We then presented the question “How would you describe your racial identity?”. 85
participants chose to respond. Out of the 85 participants, 97.6% (83 out of 85 individuals)
identify as White. 1 participant identified themselves as Black or African American, and 1
participant identified with the category of Hispanic, Latino, or of Spanish origin. Lastly, 2
individuals chose the “prefer not to answer” option of this multiple-choice question.

The last question of our demographic section, and the survey as a whole, asked
participants about their gender identity. 85 participants responded to this question. 81.2% (69 out
of 85 individuals) identified as female. 17.6% (15 out of 85 individuals) identified as male.
Lastly, 1.2% (1 out of 85 individuals) identified as non-binary.
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Appendix H. Design Elements
Figure 1: Facebook Post With Survey Information
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Figure 2: Postcard Invite
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Figure 3: Draft Social Media Post
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Figure 4: Firefly Trail Brochure
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Figure 5a: Firefly Nature Trail Sign- Fireflies at RPA Natural Area
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Figure 5b: Firefly Nature Trail Sign- Firefly Biology
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Figure 5a: Firefly Nature Trail Sign- Protecting Fireflies
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