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Executive Summary

Final Third Foundation (F3), a non-profit 
organization that provides soccer-based 
educational and community programs to the 
Columbus OH area, has taken on a project to 
create biodiverse native areas in the urban 
setting of Pathways Park, located near Easton 
Town Center. In addition to encouraging 
native biodiversity, Final ThirdΩs goals for the 
park also include creating a park-like 
atmosphere, providing community resources, 
and engaging patrons in environmental 
education and awareness. 

This capstone project for ENR 4900.01 was 
founded on a partnership with Final Third 
Foundation. Specifically, we worked with Max 
Rosenthal, the Director of Environmental 
Awareness, to help Final Third make progress 
on their park management goals. We focused 
our project on the native pollinator habitat 
conversion ςconverting unused grassy areas 
around the soccer fields into a native prairie 
ecosystem. 

Our contributions to the native habitat 
conversion included site preparation methods 
such as solarization, planting plugs of native 
prairie species to create pollinator habitat, 
and making updates to the previous 
management plan created by the previous 
capstone project. This update includes 
changes, additional suggestions, timelines, 
and updated maps. In the process of drafting 
our project proposal, we also identified key 
knowledge, methods, and considerations for 
native prairie conversion found in primary 
research, included in the applied literature 
section of this report. These findings add to 
the body of knowledge used by F3 and future 
capstone groups, helping them to make 
informed, practical, and effective decisions. 

Other contributions from our project focused 
on the environmental education and 
ŀǿŀǊŜƴŜǎǎ ŀǎǇŜŎǘ ƻŦ Cƛƴŀƭ ¢ƘƛǊŘΩǎ ƎƻŀƭǎΦ ¢ǿƻ 
educational signs were developed in digital 
format to later be printed and installed in the 
park by F3 with the aim of informing patrons 
about native pollinator habitat and the role of 
pollinators, as well as the roles that bats play 
in the environment and the importance of 
their conservation. Another educational 
contribution included the construction of 
rocket box style bat boxes, to be used as a 
teaching tool and ideally also attract native 
bat populations to the area.

At the close of our project, we reflected on 
the lessons learned throughout the semester. 
One major lesson came from the realization 
that our aim to make significant progress on 
converting areas of the park to native 
pollinator habitat was not realistic due to the 
semester taking place mostly in the winter 
months. Because of this, our site preparation 
and planting plans were stunted. We learned 
that it is important to consider the timeline of 
the project and choose activities and 
products that better fit with the season. 
However, many successes were still made, 
and knowledge was gained and shared about 
the conversion process despite our stunted 
plans. While we ourselves did not make the 
progress desired, this knowledge will 
strengthen future projects at Pathways Park 
and in our own lives. We also learned and 
strengthened skills in carpentry through bat 
box construction and practiced skills in 
writing and design through our creation of 
signage and writing of reports. 
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Introduction

Background

The Final Third Foundation (F3), founded by 
Benjamin Levey in 2011, is a nonprofit 
organization with the mission to inspire, engage, 
and educate through soccer-based, youth-
focused programs and events. Their offerings 
include professional development education and 
consulting, soccer and literacy programs, soccer 
clubs, environmental awareness programs, and 
events such as the Columbus Nations Cup. 

Many of these programs are held at Pathways 
Park, a fifty-seven-acre property with a soccer 
field complex bordered by Alum Creek and the 
Alum Creek Trail (Final Third Foundation, 2025). 
While Easton and their property management 
firms own the park, Final Third Foundation has a 
long-term lease through 2049 and fully operates 
and manages this property. In addition to being a 
place for soccer programs and events, Final Third 
Foundation aims to develop the park into a 
welcoming space for the community. Their 
environmental awareness program is an 
important part of this goal, and encompasses the 
Sprouts and other educational programs, produce 
production, and park landscape management. 

Headed by Max Rosenthal, the Director of 
9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǿŀǊŜƴŜǎǎΣ CоΩǎ ƭŀƴŘǎŎŀǇŜ 
management objectives include the following:

ÅCreate more of a park-like atmosphere
ÅProvide community resources for physical & 

mental health and social gatherings
ÅIncrease the environmental biodiversity within 

the park to enhance local and neighboring 
ecosystems
ÅFurther Final Third's progression in its mission 

to provide diverse enrichment programs for 
youth (Final Third Foundation, 2025)

To increase biodiversity, meadow reclamation 
initiatives so far have included no-mow 
practices for the past few years, site 
treatments such as smothering, and laying of 
native seed in a one-acre area of the park in 
spring of 2024. These practices have been 
successful in increasing the park's native 
biodiversity. Other plans for park 
improvement include constructing a 
permanent building on site for facilities and 
teaching opportunities.

During the Autumn 2024 semester, a group 
from the ENR 4900.1 Capstone class consisting 
of Audrey Plants, Sevi Tutuncu, Blair Willse, 
and Miranda Wacker, developed a Pollinator 
Space Transition Guide and accompanying 
Three-Year Plan to assist in Final Third's plan 
for meadow reclamation. 

Their research and data collection resulted in 
a comprehensive management plan for 
transforming the unused grassy areas in 
Pathways Park into biodiverse pollinator 
spaces. The groupΩs products and deliverables 
included maps, site preparation methods, 
plant recommendations, and grant 
suggestions. 

Their project will continue to be utilized in 
Pathways Park until Final Third's objectives are 
met. It also helped to inform our decisions and 
actions as we worked towards creating a 
native pollinator during the Spring 2025 
semester. 
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The conversion of open space into native 
pollinator habitat and the environmental 
education opportunities that come along 
with it have shown evidence of positively 
impacting the native biodiversity of flora 
and fauna, and the public that enjoy their 
beauty and ecosystem services. Aside 
from the guidance found within the 
Autumn 2024 project, primary literature 
was used to inform our Spring 2025 
project on the benefits and results of the 
objectives we are working towards.

Pollinator Benefits: 
The establishment of roadside prairies 
improves habitats for pollinators 
(especially butterflies) and can result in a 
5x increase in their numbers as well as 
decrease the fatalities of butterflies in 
those areas (Ries et. al., 2002). This is 
important information considering the 
placement of converted pollinator 
habitats within Pathways Park, which 
could be thought of as a poor location 
due to the proximity of Sunbury Road. 
The Ries et. al. study provides evidence 
that roadside habitats are still beneficial 
to pollinators despite their exposure to 
the impacts of their roadside location. 
Another important group of pollinators, 
bees, are also positively impacted by the 
establishment of habitat in restored 
meadows. A study by Toniettoet. al. 
(2017) indicated an increase in the 
populations of native bees after site 
preparations such as controlled burns and 
invasive species removal were conducted, 
and biodiverse plant communities were 
established. This emphasizes the 
importance of our own site preparations 
and plantings in relation to the growth of 
pollinator populations in Pathways Park. 

Ecosystem Benefits: 
Some benefits of meadow conversion in urban 
areas include an increase in the biodiversity of 
plants, invertebrates, and soil microbial 
communities (Norton et. al., 2019). Additionally, 
the presence of native prairie grasses improves the 
ecosystem's ability to reduce stormwater runoff, 
especially when compared to turf grasses (Steinke 
et. al., 2013). Urban soils are often compacted, 
causing runoff and erosion into local waterways. 
This is especially concerning because of the 
common use of herbicides and fertilizers in 
manicured urban areas. However, the restoration 
of native plant areas slows these processes (Yang 
& Zhang, 2011), demonstrating that the 
restoration of meadow habitat in Pathways Park 
canlessen the impact of fertilizers applied to the 
soccer fields and improve the water quality of 
Alum Creek.

Figure 1. Ohio butterfly species retrieved from ButterflyIdentification.com
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Public Benefits:

Meadow conversion improves the aesthetic 
appeal of natural spaces for urban 
dwellers, and areas with medium to high 
biodiversity were reported to be preferred 
by the public, especially when compared to 
manicured landscaping (Norton et. Al., 
2019; Southonet. Al., 2017). Survey 
respondents indicated through interviews 
and self-assessments that their overall 
health and psychological wellbeing were 
improved in areas of higher vegetative 
biodiversity (Fuller et. Al., 2007). The 
installation of bat boxes benefits the public 
as well, due to bat predation of pests such 
as mosquitos, lowering the risk of 
contracting mosquito-borne diseases in 
urban areas. Providing the bats with 
habitat also provides public awareness of 
their importance and opens avenues for 
environmental education (Russo et. al., 
2022). 

Proper educational signage will help bring 
awareness to the benefits of pollinator 
spaces as well, helping the public 
understand the importance and seasonal 
differences of native meadows, improving 
their tolerance for the winter stages of 
meadow vegetation and increasing support 
for the creation and continued 
management of such spaces (Norton et.al., 
2019). Proper educational signage about 
pollinators also positively influences the 
ǇǳōƭƛŎΩǎ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ǎǇŜŎƛŜǎ ƭƛƪŜ ōŜŜǎ 
and bats (Harris et. al., 2019). 

Figure 2.  Native prairie species in Greene County, OH. Retrieved from WPAFB.af.mil. Figure 3. Educational signage at a 
city park, retrieved from 

dailyinterlake.com
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Problem Statement 

Our project aims to solve the 

problems of unconverted space 

and lack of biodiversity at 

Pathways Park by executing site 

planning, preparation, and 

planting to create native 

pollinator habitat and to 

encourage environmental 

awareness in the community.

Similar projects are underway 

across the United States, such as a 

multi-year project that is currently 

taking place in Chicago, Illinois. 

The Chicago Park DistrictΩs Native 

Habitat Restoration Program is 

focused on converting under-

utilized urban park areas into 

native prairies, wetlands, and 

pollinator spaces, much like 

Pathways Park (USACE, 2021; 

Chicago Park District, 2023). Native 

restoration within urban parks is a 

relatively new strategy but can be 

used to help similar projects gain 

traction by providing a reference 

site for these types of projects.

Figure 4. No-mow meadow area near soccer fields IN 
Pathways Park, retrieved from Final Third Foundation

Figure 5.  A volunteer work day at an urban restoration 
project in Chicago, retrieved from ChicagoParkDistrict.com
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Goals and Objectives 

The goals for our project at 
Pathways Park were to:

1. Make significant progress on the 
native pollinator habitat 

conversion

2. Increase environmental 
education opportunities

3. Create a welcoming and 
aesthetically pleasing space for the 

community. 

In order to accomplish these goals, 
we developed these objectives:

1. Preparing sites for conversion

2. Planting plugs and seed to 
create pollinator habitat

3. Creating opportunities for 
biodiversity and environmental 

education

Figure 7.Photo of bumblebee on cone flower by Kevin Matteson, 
retrieved from Ohioline.osu.edu

Figure 6. Photo of bee on butterfly weed retrieved from 
MetroParks.net
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Applied Literature Review  

In planning the deliverables of our project, we reviewed primary literature and other 

studies to identify key methodologies, strategies, and other considerations that need to be 

accounted for throughout the project. The following summaries of this literature describe 

these key findings and how they were applied to the execution of the project. 

Site Preparation

Invasive plant removal has the greatest effect 
on positively influencing bee populations in 
restored areas compared to other restoration 
activities, though all restoration activities still 
provide significant benefits (Toniettoet. al., 
2017). Thus, invasive plant removal was 
prioritized during site preparation. One of the 
primary problem areas identified during the 
Autumn 2024 project was the presence of 
invasive Canadian thistle (Cirsium arvense) in 
areas designated for future meadow 
reclamation. While an effective strategy for 
removing Canadian thistle is often herbicide 
application, we avoided using chemicals 
during this project for the protection of the 
ecosystem, waterways, and the children who 
play at the park.

One pesticide-free invasive species removal 
method is solarization. This method requires a 
plastic tarp to be placed and weighed down on 
the ground over the targeted vegetation. The 
tarp traps the sun's heat and kills the covered 
vegetation and its viable seed over a four-to-
six-week period.  A study testing multiple 
types of plastic sheeting to see their 
solarization effect on annual and perennial 
weeds found that while perennial weeds are 
considered the most difficult to control 
through this method, Canadian thistle is an 
exception and solarization controlled its 
presence significantly (Candido et. al., 2011). 

Because of this evidence, solarizationwas one 
of the primary methods considered for this 
project. The study also details the benefits of 
certain types of plastic films over others, 
including their cost, and was consulted when 
deciding which plastic sheeting wouldbe 
acquiredfor use at Pathways Park. 

Mowing is another effective site preparation 
method. Ebbers (2024) experimented with two 
different roadside plots to see how they 
responded to mowing and found that mowing 
dormant vegetation to remove litter before 
seeding increased the growth of forbs and the 
floristic quality of wildflowers, but mowing in 
the summer did not benefit biodiversity and 
seemed to reduce wildflower density. This 
information helped guide the timing of our 
mowing treatments. 

However, Harmon-Threatt et. al. (2016) 
emphasize the importance of being cognizant 
of site preparation methods and how they may 
affect pollinator species, especially bees. This 
study points out that there are currently many 
knowledge gaps in how mowing and other site 
methods may negatively impact bee diversity 
over time. This information informed our 
decisions when considering the location and 
timing of our site preparation methods. 
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Plant Selection and Planting Methods 

Norton et. al. (2019) found that while any 
meadow will increase urban green space 
biodiversity, planting and maintaining 
diverse plant species with varying vegetation 
heights will attract a higher diversity of 
invertebrate species and would be the most 
beneficial for biodiversity. White (2016) 
found that wild-type native plants are 
typically more beneficial than native cultivars 
due to their increased genetic diversity and 
better adapted to local conditions than their 
nursery-grown counterparts. This was taken 
into account when selecting seeds to plant at 
Pathways Park, and we aimed to plant a 
highly diverse native habitat for pollinators 
and other beneficial insects.

Studies have shown that the timing of seed 
sowing can significantly influence their 
success. As Kotsopouloset. al. (2024) stated 
in their study, there is an advantage to fall 
and winter sowing, explained by cold 
stratification and low seed predation 
pressure from migratory birds ςbut this does 
depend on the seeding. Butterfly weed 
(Asclepias tuberosa) and black samson (a 
cultivar of Echinacea purpurea)benefited 
from cold season sowing, while other species 
like coneflower responded best to spring 
planting. 

For planting, they suggested hand 
broadcasting seed over the seed drilling 
method, especially for small sites due to the 
cost consideration of seed drilling 
equipment. While seed drilling was found to 
be more effective for species richness and 
abundance in other studies that they 
referenced, Kotsopouloset. al. found that 
both hand broadcasting and seed drilling 
bore similar results in their study. 

This aligns with a study by Applesteinet. al. 
(2019), in which they suggested that 
broadcast seeding resulted in higher species 
diversity and provided guidance for 
establishing a self-seeding meadow. As we 
worked toestablish prairie ecosystems, we 
focused on maintaining species diversity and 
abundance to ensure the highest rates of 
survival from year-to-year. This 
establishment will eventually allow for self-
seeding of the plots once the prairies have 
reached a threshold where they are able to 
maintain a viable population, which will 
reduce the need for regular maintenance. 

Additional strategies will be followed as 
recommended by primary literature. Braman 
& Griffin (2022) proposed methods of how to 
plant the seeds effectively and provided 
guidance for implementing suitable habitat 
and understanding the viability of plant 
species.

Figure 8. Photo of common milkweed seed pod retrieved from 
Britannica.com
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Educational Signage

Prizziaet al. (1969) provides valuable insight 

into effective strategies to help convey 

successful information to a diverse group of 

park visitors. Understanding the key audience 

we plan to address with our signage is essential 

to meet their needs and expectations. Our 

project aimed to address young adults as well as 

various park patrons. Our project focused on 

engaging young adults and a broad range of 

park patrons by incorporating large infographics 

and key visuals to enhance awareness and 

understanding of natural resources.

Certain criteria for successful interpretive 

signage includes placement, no obstructions, 

protected from sunlight and rain, appropriate 

height, themes, suitability of illustrations, 

variety of colors, contrast between text and 

background color, large text, and short and 

simple sentences (Mutiara et. al., 2021) - these 

are important considerations to the 

effectiveness of the signage. 

A study by Zhu et. al. (2021) found that the 

quality of photographs on signage can 

significantly impact the amount of people who 

stop to read it as well as their enjoyment, 

understanding, and recall of the information. 

They suggest that the quality of photographs 

selected for signage needs to be seriously 

considered, as poor-quality photographs reduce 

the effectiveness of the signage and the number 

of people who stop to read them. As we 

designed the educational signage for Pathways 

Park, these insights were helpful in our 

planning.
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Bat Box

When choosing the design of the bat box to be 
made and installed in Pathways Park, the most 
important factors under consideration were
providing suitable surrounding habitat as well 
as including insulation in the boxes, as the 
quality of the roostΩs thermoregulation ability 
is necessary to create a comfortable home for 
the bats (Boman, 2023). Multiple studies have 
shown that bats tend to prefer the rocket box 
style of bat box over other types. One such 
study by Hoehet al. (2018) discussed the 
evidence that άcavity- or crevice-dwelling bats 
select their roosts based on thermal and size 
characteristicsέ. In their study, they found that 
rocket box style artificial roosts provided more 
space and insulation from fluctuating 
temperatures, and that bats chose to roost in 
these types of boxes at a much higher rate 
than the other types (regular bat box or bark 
mimic box), as shown in table1 (Hoehet al., 
2018). This information helped to inform our 
decisions on which type of blueprints were to 
be used in the construction of the bat boxes 
for Pathways Park.

Table1. The data represented in this table provides evidence of bat 

preference for the Rocket box style bat roost (Hoeh et al., 2018). 

Figure 12. Photo of little brown bat retrieved from 
LakeMetroparks.com

Figure 13. Photo of bats emerging from rocket box by Michael 
Durham, retrieved from Outdoor Illinois Journal
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Another study also found that rocket boxes were 
selected by bats at higher frequencies compared 
to other provided artificial roosts, followed 
closely by the success of nursery boxes. The 
authors recommend that diverse roosting 
ŎƻƴŘƛǘƛƻƴǎ ōŜ ǇǊƻǾƛŘŜŘ ŘǳŜ ǘƻ ǘƘŜƛǊ ǎǘǳŘȅΩǎ 
evidence that northern long-eared bats may 
prefer different types or roosts depending on 
their life stage and reproduction. 

The placement of the roosts was also an 
important factor in its rate of use, and depended 
upon environmental factors like elevation, slope, 
amount of solar radiation, and proximity to 
streams and forests (De La Cruz et. al., 2018). 
The suitability of the provided habitat for bats is 
an important consideration when planning the 
location of where the bat boxes will be installed. 
A study by Gaulke et. al. (2023) developed 
habitat suitability models (HSMs) for several 
species of bats in Illinois,
and collected data on the different landscape 
and climate variables preferred by each species. 

Figure 14. Bat species of Ohio retrieved from AnimalSpot.net

Figure 15. An India bat. Retrieved from GaiaConsultans.com
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While not all species agreed on their 
preferences, the researchers averaged the 
results and compiled the information into 
recommendations for bat conservation and 
land management recommendations. 

Though our project could not address many of 
these land management concerns, this 
information can be used to inform our project 
partner on their future land management 
projects and helped our decisionon where to 
best locate the bat box. Variables in the HSMs 
that were considered include distance to 
roads, distance to water, solar radiation, and 
edge of forest or amount of canopy cover. 
However, one of the main goals of the bat box 
installation at Pathways Park is for use in 
environmental education, and the decisions 
on their locations also took into account the 
ease of accessibility for children in the Sprouts 
program and other park visitors.



Benchmarking  

Slippery Rock University Restoration Site,

Pennsylvania

o Grass species planted as plugs while 

the wildflower species were seeded

o Asteraceae species seeded in 

greater amounts in later years to 

increase biodiversity and 

attractiveness

o Autumn burns are conducted with 

spring plantings annually

o Serves as a study and learning site 

for graduate and undergraduate 

students at Slippery Rock University

o Received donation seeds from a 

nearby prairie

Figure 16. Restoration site in Pennsylvania, retrieved from 
wikipedia.org
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Restored prairies and meadows provide ecological benefits and act as place-based education 
ŀǊŜŀǎ ŦƻǊ ǎǘǳŘŜƴǘǎ ŀƴŘ ǘƘŜ ǇǳōƭƛŎΣ ǿƘƛŎƘ ŀǊŜ ǘƘŜ ƻǾŜǊŀƭƭ Ǝƻŀƭǎ ƻŦ ǘƘŜ Cƛƴŀƭ ¢ƘƛǊŘΩǎ ƭŀƴŘ 
management strategy. The methods of restoration, planting, seed procurement, and 
management are detailed. A commonality between these examples is that prescribed burns are 
conducted annually. An additional common method of the benchmarks is procuring seed and 
plugs from local prairies as donations. All these projects act as places for students, visitors, and 
landowners to learn about land management and restoration. The idea from the Meadowmakers
project to use plant plugs from an existing prairie for inoculation of beneficial fungal symbiotes is 
a process that the project hoped toexplore if plants could beprocured in this manner locally. A 
common technique for year-round aesthetic value is the planting of species that bloom at 
different times of year to maximize the blooming season. The bulleted information in the list 
ōŜƭƻǿ ŀǊŜ ƳŜǘƘƻŘǎ ŀƴŘ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ Cƛƴŀƭ ¢ƘƛǊŘΩǎ ǊŜǎǘƻǊŀǘƛƻƴ ǇǊƻƧŜŎǘ 
which we have contributed towards. The first three examples are successful prairie restoration 
projects collected by Borsari et. al (2014).



Meadowmakers, SE United States

o Successful planting and transplantation 

of plugs of forbs and graminoids, some 

from local prairies to induce growth of 

soil fungi

o Acts as an example site for students and 

landscape managers

o Annual burns are conducted in tandem 

with herbicide to control invasives

o Used their own established prairies as a 

seed source

Cajun Prairie Gardens,Louisiana

o Lawn of a former rice farm was 

converted to prairie

o A variety of species were curated to 

encourage nearly year-round 

blooming for an aesthetic that 

changes seasonally; New blooms 

emerge every couple weeks

o Burned annually in winter

o Tours for classes from multiple 

Louisiana universities are conducted 

for horticulture, environmental 

science, and biology classes

o Goal of project is education on 

natural landscaping

Figure 17. MeadowmakersSite, retrieved from 
pollinatorpartnership.ca

Figure 18. Cajun Prairie Restoration site retrieved from 
cajunprairiegardens.com
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Additional Successful Examples

Gardner Prairie Project, Illinois (Gardner Prairie Project ςTallgrass Prairie, n.d.)

o Former pastureland was converted into a prairie ecosystem

o Starting in 1990, native prairie species were progressively introduced, Surveys over the 

next 17 years identified over 150 established native species to the area.

o Native prairie plant species were introduced by hand-seeding new plots

o Prescribed burns were conducted in late February or March, with portions of the prairie 

left unburned each year as a control method.

o Seed was collected locally (within 120 miles) to maintain central Illinois ecotypes

o Native legumes were established even without reseeding efforts in later years, 

suggesting the establishment of Rhizobiumin the soil.

Figure 19.Gardner Prairie Project, retrieved from publish.illinois.edu
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Prairie Restoration at Spring Lake Park 

Reserve, Minnesota (Prairie Restoration at 

Spring Lake Park Reserve, 2022)

o This long-term project investigated 

establishing a diverse mix of prairie 

species. Primarily species that were 

present pre-settlement. 

o The site was converted from pastureland 

to a diverse prairie ecosystem. 

o The site is small-scale, sitting at nearly 8 

acres. 

o Prescribed burns were used for site 

preparation and followed up with 

seeding efforts including native dry 

prairie seeds and savanna species. 

o The project is continuing to expand and 

plans to add more adjacent habitat to 

protect declining species.

Prairie Restoration Project, Colorado 
(Prairie Restoration Project, 2024)

o The prairie restoration project was 
established in 2022 with the goal to 
introduce native biodiversity, from its 
previous use as agricultural land. 

o Decisions were made using site 
assessments including overall 
hydrology and vegetation in the area, 
with a strong focus on long-term 
research.

o Tools for restoration along the site 
include seed collection from 
volunteers, specifically nearby to 
preserve biotic integrity. 

o Using an adaptive management 
approach, volunteers continuously 
refine and adjust restoration strategies 
to support ongoing ecosystem 
recovery.

Figure 20. PrarieRestoration at Spring Lake Park Reserve in 
Minnesota, retrieved from fmr.org

Figure 21. Prairie Restoration Project in Colorado, retrieved from  
auroragov.org
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Whetstone Park Prairie, Columbus, OH 

(Blockingerand Hendon, 2020)

o The park department received a 

$20,000 Parks for Pollinators 

grant through the National 

Recreation and Park Association 

and The ScottsMiracle-Gro 

Foundation.

o Plantings and seed collection are 

done by volunteers

o Native non-woody plants have 

doubled in richness, and invasive 

species have sharply declined.

o The park has partnered with 

Franklin Park Conservatory to 

ŎƻƴŘǳŎǘ ŀ ά.ƛƻ.ƭƛǘȊέΣ ǿƘƛŎƘ ƛǎ ŀ 

citizen science activity including 

butterfly catching demonstrations 

and guided tours

Kurtz Prairie, Iowa (Sodders, 2023)

o A 105-acre private farm that was slowly 

converted into prairie by the landowner

o From his personal experience, the 

landowner recommends annual burns, or at 

least every couple years for invasive 

management

o The landowner received seeds from a prairie 

20 miles away from the site, and says the 

locality of the procured seeds is important 

for resilience

o High species diversity contributes to year-

round blooms

o The site has been used for field day 

demonstrations with Practical Farmers of 

Iowa, showcasing the pollinators and native 

species

Figure 22. Whetstone Park Prairie in Ohio, retrieved from 
whatshouldwedotodaycolumbus.com

Figure 23.Kurtz Prairie in Iowa, retrieved 
from iowanativeplants.org
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03 PRODUCT DESCRIPTIONS, 

METHODOLOGIES, AND 

RECOMMENDATIONS FOR USE
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Product 1: Educational Signage

Product Description

Educational signage plays a crucial role in 
fostering engagement and enhancing 
learning experiences. Pathways Park 
serves a diverse community with various 
cultural and linguistic backgrounds. To 
ensure inclusivity and accessibility, we 
developed effective signage strategies 
that create a positive learning 
environment for all community members. 
For educational signage around pollinator 
habitats, the purpose of informative 
signage should highlight two main goals, 
Education & Awareness and Fostering 
Community Engagement.  

Figure 24. Elements of educational signage, retrieved from beecityusa.org
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(1)Education and Awareness
Å Identifying local pollinator species 

and their role in pollination.

Å Highlighting native plants essential 
for pollination

Å Emphasizing the types of habitats 
pollinators require and strategies 
for habitat preservation and 
enhancement.

(2)Fostering Community Engagement
Å Encouraging individuals to support 

pollinator habitat in their yards and 
communities through simple steps.

Å Promoting awareness of the 
importance of protecting keystone 
pollinator species and avocation to 
preservation efforts



Design Methodologies

To create effective educational signage that 
successfully conveys key information to a 
diverse group of park visitors, we 
implemented essential design principles. 
Given the high foot traffic from trail users and 
spectators during soccer games, our signage 
was made to be visually engaging and 
attention-grabbing to effectively 
communicate key information. Our goal 
wasto design signs that not only inform but 
also empower individuals to make more 
informed decisions and adopt new ways of 
thinking. A critical step in this process was to 
identify our target audience and ensure the 
content was accessible and easy to 
understand. Our primary audience consists of 
young teens and various park visitors utilizing 
the trail system. To engage and educate 
youth on the benefits of pollinator habitats 
and bat boxes, we prioritized the use of 
compelling visuals, including images of key 
pollinator species to enhance understanding 
and retention (Prizziaet.al., 1969). Key 
project objectives for our goals of creating 
multilingual signage include:

(1) Utilizing clear and effective wording to 
communicate information concisely.

(2) Incorporating visuals of keystone species 
and other important pollinator species to aid 
in understanding. 

(3)Overall, it is visually appealing to capture 
interest and foster engagement and 
interaction for park patrons. 
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Product Utilization

Deployment: Our signage was developed 
digitally and will be printed and installed at 
Pathways Park by F3. Key stakeholders including 
the Final Third Foundation were 
consultedthroughout the design process. The 
collaboration efforts ensure alignment with their 
goals of education, awareness, and accessibility.

Stakeholder Engagement: Upon collaboration 
with the Final Third Foundation, weensured 
that our signage effectively works to promote 
education of key pollinator species and 
importance of their habitat, while being concise 
and effective for all community members. The 
signage is designed for an array of diverse users 
including soccer players, park patrons, and 
members of the Sprouts program.

Best practices for Use: A major consideration is 
ensuring optimal placement of the signage to 
maximize both engagement and usage. Strategic 
placement will help to ensure accessibility and 
visibility for community members and help to 
disseminate key educational goals for our 
product.

Figure 25. Utilization of signage. Derived 
from amazon.com



Product Description

The creation of pollinator gardens at Pathways 
Park was designed to enhance biodiversity, 
support local pollinator species, and provide an 
educational resource for the community. The 
pollinator plots featured a variety of native 
flowering plants, such as milkweed, larkspur, 
bee balm, and coneflower. In the autumnit will 
also include a broadcast seed mix containing 
additional native flowers and grasses. These 
plants were selected to provide a food source 
and habitat for pollinators throughout the 
growing season.

Pathways Park serves a diverse community, 
including families and recreational visitors. By 
implementing these pollinator spaces, we 
sought to achieve the following goals:
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(1) Ecological Restoration and Biodiversity 
Support
ω Provide habitat for key pollinators, such as 
bees, butterflies, bats, and hummingbirds
ω {ǳǇǇƻǊǘ ƴŀǘƛǾŜ Ǉƭŀƴǘ ǎǇŜŎƛŜǎ ǘƘŀǘ ŀǊŜ 
essential for local ecosystems
ω 9ƴƘŀƴŎŜ ǎƻƛƭ ƘŜŀƭǘƘ ŀƴŘ ǊŜŘǳŎŜ ƛƴǾŀǎƛǾŜ Ǉƭŀƴǘ 
growth

(2) Community Engagement and 
Environmental Education
ω Demonstrate how urban spaces can be
transformed to provide pollinator-friendly 
habitats
ω 9ƴŎƻǳǊŀƎŜ ǾƛǎƛǘƻǊǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǎƛƳƛƭŀǊ 
planting support and strategies into their own 
yards
ω LƴǘŜƎǊŀǘŜ ŜŘǳŎŀǘƛƻƴŀƭ ǎƛƎƴŀƎŜ ŀōƻǳǘ ǘƘŜ 
importance of pollinators and native plants.

Figure 26.  A Karner Blue Butterfly on Butterfly Weed. Image obtained from The Nature Conservancy.

Product 2: Pollinator Garden Planting



Design Methodologies

To ensure the success of the pollinator 
plots, we followed research-backed 
strategies for sustainable garden design and 
pollinator support. According to studies on 
pollinator support (Awasthi, 2022), native 
plant diversity and staggered bloom times 
are essential for maintaining a
year-round food supply and healthy 
pollinator population. Additionally, urban 
ecology principles (Silva et. al, 2022) 
suggest that plant clustering and diverse 
floristics increase visibility and accessibility 
for pollinators. 
Some key design principles included:

(1) Plant Selection and Diversity
ω Asters ςFall-blooming, late season food 
source for pollinators, host plants for 
butterfly and moth larvae
ω Milkweed ςTall, vital for Monarch 
butterfly populations
ω Blazing Star ςTall upright flowers, attracts 
a wide variety of pollinators
ω Purple Meadow Rue ςHost plant to 15+ 
species of butterflies and moths in Ohio, 
tolerant of many growth conditions
ωCup Plant ςProvides water source for 
insects, birds, and frogs; food source for 
birds in the fall
ω Broadcast Seed Mix ςA blend of native 
wildflowers and grasses, ensures 
continuous bloom cycles and fills gaps in 
plant coverage
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(2) Broadcast Seeding Approach
ω The broadcast seed mix includesnative 
species, such as Black-Eyed Susan, Ohio 
Spiderwort, and Coreopsis, to provide 
additional floral diversity
ω {ŜŜŘǎ ǿƛƭƭ ōŜ ƘŀƴŘ-broadcasted into 
designated open areas to encourage
natural spreading and establishment

(3) Sustainability Considerations
ω Selecting drought-resistant plants to
minimize water use
ω !ǾƻƛŘƛƴƎ ŎƘŜƳƛŎŀƭ ŦŜǊǘƛƭƛȊŜǊǎ ŀƴŘ ǇŜǎǘƛŎƛŘŜǎ 
to protect pollinators

Figure 27. Restored Pollinator Prairie at The Wilds. Image 
obtained from news.osu.edu.



Product Utilization

Deployment:The planting phase began in Mid-
April and will be completed in the following 
fall. Native plugs were planted throughout the 
entrance showcase section, increasing its 
future aesthetic value and biodiversity. Site 
preparation will occur in the summer to ensure 
optimal conditions. The broadcast seed mix 
will be applied following site preparation to 
take advantage of natural rainfall and 
temperatures for germination.

Stakeholder Engagement:By collaborating 
with the Final Third Foundation, we worked to 
ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǇŀǊƪΩǎ ōǊƻŀŘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
initiatives were being fulfilled. Target 
audiences included local residents and 
families, park visitors and recreational groups, 
and participants in the Sprouts program.

Best Practices for Use:To maximize 
engagement and success, seasonal 
maintenance and community workshops can 
be implemented to monitor plant growth, 
remove invasives, track pollinator activity, and 
promote hands-on educational opportunities.
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Figure 29.Various native pollinator species used 
for plug planting. Received as a generous 
donation from Leaves for Wildlife, a native plant 
nursery in Sunbury, OH.  

Figure 28. An aromatic aster planted at Pathways 
Park. 

Figure 30. Butterfly milkweed used for plug 
planting at Pathways Park. 



Product Description

The product is one constructed bat box with a rocket box 

design to be installed at Pathways Park on a twenty-foot 

pole. It addresses the challenges outlined in the problem 

statement and aids F3 in their park management goals: 

biodiversity, park improvement, and environmental 

education. 

(1) Biodiversity

The bat box is meant to attract local bats which will increase 

the biodiversity of fauna in the area and improve the park 

through their ecosystem services like pest management. 

(2) Park Improvement

The bat box will support Final Third Foundation's goal to 

create a park-like atmosphere.

(3) Education and Awareness

The bat box will be an important addition to the Sprouts 

Program by using it as an environmental education 

opportunity and will also bring environmental awareness to 

the public. The presence of bats in the boxes will help 

positively increase the impact of the education and 

awareness. 
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Product 3: Bat Box

Figure 32.Photo of rocket box retrieved from 
PithandVigor.com

Figure 33.Bat infographic courtesy of US Army 
Corps of Engineers.

Figure 31.Photo of bats in a bat house, retrieved from 
BatManagement.com.



Design Methodologies

Design Methodologies for the bat box have 
been informed by researching peer-reviewed 
and published studies that have tested the 
effectiveness and benefits of different bat 
box design elements. One such study is by 
Hoehet al. (2018), which found that rocket-
box style artificial roosts provided more 
space and insulation from fluctuating 
temperatures, and that bats chose to roost 
in this design at a much higher rate than 
other designs, as shown in table 1 on page 
14.

Another study (Tillman et al., 2021) 
addressed the importance of choosing the 
best bat box design, with a focus on 
providing a safe and attractive environment 
for roosting bats by ensuring that their boxes 
are constructed with insulation to prevent 
temperature-sensitive bats from overheating 
or the cold. They recommended rocket boxes 
as the most suitable for bat roosting due to 
the reasoning provided in the Hoehet al. 
article, with the addition of an external 
jacket made of heat-sealed water packets 
which provide additional insulation from 
cold wind and high temperatures. Even with 
this design and insulation, there is no 
surefire way to prevent extreme overheating 
due to rising temperatures in our climate, 
and many researchers are concerned that 
bat boxes may be dangerous during hot 
summers and lead to bat mortality. 
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Therefore, Tillman et al. (2021) recommends 
placing bat boxes in different 
microenvironments such as full shade, full 
sun, and partial sun that will meet the needs 
of the bats in the changing climate and 
seasons. 

Additional studies also address the 
placement of bat boxes. Research published 
by De LA Cruz et. Al. (2018) recommends 
that diverse roosting conditions are provided 
to meet the needs of bats in their different 
stages of life and reproduction, and a study 
by Gaulke et. al. (2023) offers results from 
the habitat suitability models they 
developed, which points to different species 
of bats preferring different conditions. This 
information can help guide F3 on the 
placement of the constructed bat boxes, 
including bat boxes constructed in the 
future: one in full or partial sun that can be 
easily seen and accessed by the public for 
educational purposes, and one under the 
tree canopy to provide the bats with cooler 
conditions in the heat of summer. 

Figure 34.Photo of the northern long-eared bat, an 
endangered species native to Ohio and to eastern North 
America. Retrieved from Bat Conservation International 
at batcon.org.



Product Utilization

Deployment: The bat box was constructed 

throughout the semester by the capstone 

project group with the help of Max 

Rosenthal, which will later be installed at 

Pathways Park by F3. Stakeholders such as 

Final Third Foundation, the students in the 

Sprouts Program, participants of all on-site 

programs, and park visitors will benefit from 

its presence in the park.                                                                             

Stakeholder Engagement: The product is to 

be used as an environmental awareness and 

education resource, and we recommend 

developing a curriculum for the Sprouts 

Program to be used in the spring that focuses 

on native bats, their ecosystem services, 

habitat, and their conservation. The 

educational signage on bats from Product 1 

should be placed in visible proximity to the 

bat box in order to help educate park visitors 

on the benefits of bats in the local area and 

the importance of their conservation.                                                                                        

Best Practices: It is recommended to 

construct and install additional bat boxes in 

other areas around the park to provide the 

diverse roosting conditions that native bats 

may require. Periodically checking on the 

condition of the boxes and dealing with 

potential issues like wasp nestswill ensure 

the safety of both the resident bats and the 

park visitors. 
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Figure 35.Bat infographic displaying four species of North 
American bats. Retrieved from VirginiaBats.org.

Figure 36. Photo of rocket box bat roost, 
retrieved from WSMag.net



Product 4: Updated Management Plan

Description

The Final Third Foundation has already 
received a management plan from the 
previous project group. The plan was 
comprehensive and had recommendations 
for each season for several years into the 
future. Our updated management plan will 
meet these goals:

(1) A Tool for Future Work 
The updated plan wascreated to align further 
work with what has been accomplished this 
semester, while considering future goals and 
operational constraints of F3. 

(2) Clarity and Organization
The updated timeline was created with the 
goal of unifying lessons from the spring 
semester's limitations due to weather 
conditions with the existing 
recommendations.

As a component of the updated timeline, 
recommendations for the creation of wildlife 
habitat enhancement were created. These 
enhancements add to the biodiversity of the 
park and act as a tool for education as 
examples of creating wildlife habitat in an 
urban environment.Also, the Excel file with 
the data of each plot was organized 
numerically for ease of use.
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Figure 37. Brush pile created for wildlife habitat visited 
by a hunting red fox. Retrieved from choosenatives.org

Figure 38. Infographic on the importance of 
helping our native pollinators. Retrieved from 
BoonshiftMuseum.org.



Design Methodologies

Effective management plans concerning 
revegetation and site preparation 
considers the multitude of inputs and 
outputs in an ecosystem. A systematic 
approach which meets several objectives 
and holds up to a cost-benefit analysis is a 
best management practice, according to a 
paper on landscape management by Bryan 
and Crossman (2008). Thus, the updated 
management plan was created using a 
holistic approach, optimizing the goals of 
site conversion, aesthetic quality, public 
engagement and understanding, 
educational value, and wildlife benefit.

The order of sites to be converted and 
planted should be created by optimizing 
for connectivity of plots, public view, and 
prioritizing areas with poor drainage
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Connectivity of plots is recommended, 
partially as an aesthetic approach, but also 
for the principle of habitat connectivity for 
wildlife and the spread of planted 
vegetation. 

During initial site visits, plots with poor 
drainage were identified, and it was noted 
that the plots which had been converted 
appeared to have improved drainage post-
conversion. 

The addition of simple wildlife habitat 
creation methods and recommendations 
are intended to attract diverse wildlife to 
the site, and to be used as examples in the 
ŜŘǳŎŀǘƛƻƴŀƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ Cƛƴŀƭ ¢ƘƛǊŘΩǎ 
programming. Bat boxes are one part of 
this, and literature on the creation of brush 
piles, vernal pools, bee houses, and other 
wildlife-benefitting structures are explored 
as recommendations in the plan. 

Figure 40.Photo of monarch caterpillar on a milkweed plant 
retrieved from A-Z-Animals.comFigure 39. Photos by Laurie Dirkx of red cardinal flower, a 

native Ohio prairie pollinated by hummingbirds. Retrieved 
from NorthernWoodlands.org. 



Product Utilization

Deployment: The updated timeline, wildlife 
habitat enhancement recommendations, 
and modified site plot Excel file were 
finalized on April 19th. These specific items 
were discussed with Max Rosenthal as the 
best ways to support F3's goals.

Stakeholder Engagement: Final Third 
Foundation is the ultimate user of this 
product, a tool that can be used in their 
partnerships with other project groups and 
as an information source for their own park 
management activities. The integrated 
management plan was based on the 
timeline created by the previous semester's 
project and updated with new insights on 
proper timing of management actions.The 
product isa synthesis of the products 
developed this semester, with additional 
recommendations that account for wildlife 
and pollinator habitat ςand a focus on 
education and interaction with the Sprouts 
Environmental Awareness Program. 
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Best Practices for Use: The plan 
waswritten in a way that follows best 
management practices with 
strategies for communicating the 
benefits of each recommendation. 
The recommendations for wildlife 
habitat enhancement were added to 
the updated timeline, and other 
management actions have been 
moved in the timeline to distribute 
work more evenly across semesters 
and accounts for the seasonal 
restrictions of weather and the 
planting regime created this 
semester.

Figure 41. Photo of native plants at Somme prairie, creating pollinator 
habitat in the urban environment of Chicago. Retrieved from Southeastern 
Grasslands Institute (SEGrasslands.org).

Figure 42. Photo of solarization soil treatment 
to remove invasive Canada thistle at a student 
farm in Minnesota. Retrieved from 
extension.umn.edu



04 LESSONS LEARNED
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Site Preparation and Planting are Seasonally Dependent 

At the beginning of the semester, we were 
eager to put into practice some of the well-
researched suggestions that were made by 
the previous capstone group and initially 
focused on developing our project to be a 
pollinator habitat conversion.

However, these activities are not suitable 
for the spring semester, of which the 
majority is in the winter season. This means 
that the ground is frozen, there is no 
emerging vegetation that can be treated, 
temperatures are not suitable for new 
plantings, and there is a chance of frost up 
until mid-April.

We received our native seed mix from 
Green Columbus, but most of the 
recommended broadcasting is best done in 
the fall. Since our project spanned from 
mid-winter to early spring, we were unable 
to complete the seeding process.

Lessons Learned
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Solarization, our chosen site-treatment 
method, ismost effective during the peak 
summerheat - but our project timeline did 
not allow for this to beimplemented, 
though our plans will be used over the 
summer by Max Rosenthal.  

Though the development of our field-based 
products were stunted, thankfully our 
remaining three products focused on the 
environmental education and management 
suggestions elements of the project and 
were not affected by the season. 

We suggest that future spring semester 
capstone groups choose to focus on 
projects that can be completed during the 
winter season. This could include growing 
plugs in the greenhouse that can later be 
planted in the summer or by the autumn 
semester capstone group ςbut the process 
of applying to the Howlett Greenhouse, 
plus the time needed to plan, plant, and 
grow plugs can be a lengthy process and 
should be started as early as possible. 
Other ideas for winter projects include 
focusing more on environmental education, 
like building mason bee or bumblebee 
homes and creating signage. 

Figure 44. Photo of monarch butterfly on joe-
pyeweed. Retrieved from Earth.gov

Figure 43. Photo of a constructed mason bee 
home, retrieved from BluebirdLanding.com
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Figure 45. Photo of wild bergamot, a common Ohio native meadow species that 
blooms from June-Sept. Retrieved from The Nature Conservancy at nature.org.
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Signage Product 1: Bat Boxes, created using Canva
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Educational Signage



Signage Product 2: Ohio's Native Pollinators. Created using Canva
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