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II. Proposal Narrative 
A. BACKGROUND & SIGNIFICANCE 
Inquiry-based learning & biology labs. Inquiry-based learning (IBL) is a learner-centered, experiential 
pedagogical practice in which students take on the role of the researcher.1,2 They are responsible for 
knowledge formation as they work, often in groups, to investigate an issue1,3 using problem-solving skills and 
critical thinking to acquire and practice new skills, methods, and techniques.4 Students often investigate 
questions of their choice, at least to a certain degree, without prescribed directions and expected “correct” 
outcomes. The authenticity of the project can vary from instructor-contrived to entirely real-world-based,5 but 
IBL is at its best when it operates in the context of legitimate research; authenticity increases student buy-in, 
engagement, motivation, and performance.6 When students conduct real research in the classroom setting, the 
IBL projects serve as classroom undergraduate research experiences (CURE7), a recognized High Impact 
Practice.8 The well-documented9 success of these techniques includes improved: content knowledge,10 
attitudes towards learning,11 motivation and dedication,12 and overall performance and achievement.13,14 IBL 
and CUREs lower achievement gaps,15 particularly for under-represented minority (URM) students,16 and lead 
to significant student gains in laboratory science courses.17 To improve student outcomes, including 
performance and retention, the WKU Department of Biology is revising our introductory biology labs to include 
more student-centered, experiential, inquiry-based approaches. This shift aligns with The Vision and Change in 
Undergraduate Biology Education: A Call to Action Report,18 WKU efforts to increase success in gateway 
courses and first-to-second-year retention, and all five student-centered goals in our 2018-2028 strategic plan, 
Climbing to Greater Heights. The revision began in BIOL 121: Cells, Metabolism and Genetics, and students 
on the new curriculum show significant gains in categories associated with inquiry and science process. We 
are now revising the partner lab, BIOL 123: Ecology, Evolution, and Diversity. The Elephants and Sustainable 
Agriculture in Kenya (ESAK) project will serve as the context for an extended IBL unit in this new curriculum. 
Human wildlife conflict & ESAK. Since 2016, team members from WKU, Wildlife Works19, and Jomo 
Kenyatta University of Agriculture and Technology have worked in cooperation with the Kenya Wildlife Service 
on our Elephants and Sustainable Agriculture in Kenya (ESAK) project. New partnerships were established 
with Karatina University and the Tsavo Trust in 2022. The purpose of ESAK is to 1) enhance human food 
security and elephant conservation through experimental studies on the mitigation of crop raiding, 2) establish 
climate smart agricultural (CSA) practices, and 3) evaluate elephant impacts on the ecosystem. The study 
region is the Greater Tsavo Ecosystem (GTE) with a focus along the Kasigau Wildlife Corridor (KWC) between 
Tsavo East and Tsavo West National Parks. Some 100,000 people and 12,000 elephants occupy the GTE,20-22 
and human-elephant conflict (HEC),23-24 primarily in the form of crop raiding, is a common threat25 to food 
security.26,27 ESAK has tested several HEC-mitigating elephant deterrents to identify one or more deterrents 
that are affordable, practical, and effective (APE). The Kasaine double-metal strip fence that was designed by 
Simon Kasaine, an employee of Wildlife Works, a member of ESAK, and a MSc alum in Biology at WKU, has 
emerged as the most successful. As the threat of climate change,28 especially drought, continues to plague the 
study region,29 we need to assess the Kasaine fence in emerging climate smart agriculture (CSA) systems.  
The relationship between CSA and HEC is understudied, and knowledge regarding deterrent practices that will 
not only improve food security but also conserve elephants is limited. By studying this intersection, ESAK 
seeks to balance the needs of people and wildlife, to permit cohabitation while minimizing competition for 
resources. At its inception, ESAK partnered with the Earthwatch Institute to involve citizen scientists from 
around the world in our project, and the partnership is valuable and ongoing; however, we wish to include WKU 
undergraduates in the ESAK project. Because study abroad to Kenya may not be financially feasible for many 
WKU students, we will integrate them through the BIOL 123 introductory lab curriculum. Our research goals 
can be furthered by undergraduate biology majors while providing them the context for a valuable and 
authentic IBL experience.  
B. PROJECT DESCRIPTION: GOALS, OBJECTIVES, & METHODOLOGY: With the ESAK Learning Labs 
collaboration, we propose integrating the ESAK project into a new IBL module in the gateway biology lab, BIOL 
123: Ecology, Evolution, and Diversity. Students will participate in authentic, real-time research projects as a 
context for exploration in ecology, conservation, and policy, promoting skills in critical thinking, data analysis, 
and science communication. Our students, serving as researchers, will further the scientific goals of ESAK, 
while learning foundational concepts. Simultaneously, analysis of this pedagogical approach will generate 
important outcome-based data. We have three primary goals listed with objectives below. 
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Goal 1: Integrate the research conducted through ESAK into the general biology lab curriculum. 
1.1. Create a new inquiry-based lab curriculum. The unit will cover conservation, ecology, global warming, 
primary productivity, and human wildlife conflict, including elephant ecology and behavior, crop production, and 
ecotourism. Context specific to the research location and partners will be embedded (i.e., GTE and Wildlife 
Works), and include a focus on field research, experimental design, and sampling techniques. The curriculum 
will be written by Dr. Mountjoy, with Dr. Schulte and Matt Bowers, then integrated into the new online manual, 
published online and free to students (summer 2023 – spring 2024). 
1.2. Integrate real-time collaboration & communication with researchers in the field. “Voices from the 
Field” will be embedded in the new unit. Students will ask questions of the WKU and Kenyan graduate 
students and other researchers while in the field. This added context allows students to play a real-time role in 
the project and establish a better sense of place for the research area and subjects involved. We will use Zoom 
or other platforms to show video and conduct live Q&A sessions with the researchers and farmers.  
1.3. Our students will become researchers. Students will have access to data from the field including wildlife 
transects, tree damage reports, camera traps, crop destruction, crop yield, zai pits, and elephant behavior. 
They will work to generate hypotheses that can be tested using these data, and to answer questions currently 
under study by ESAK. In doing so, our students will create real-time databases and analyses that can be used 
in furtherance of ESAK’s research objectives. We will use collaborative online tools (e.g., Google sheets and 
docs) to share data and create the databases. Students will use free online statistical packages for analysis. 
Goal 2: Build upon ESAK research by studying the relationship between CSA and HEC to find 
harmonious solutions to improve human food security while conserving elephants and their habitat. 
2.1. Quantify crop productivity at fields that implement CSA practices and HEC deterrents. This 
objective focuses on food security. We will utilize the zai pit, an Indigenous CSA technique that increases soil 
water and nutrient retention, in conjunction with the Kasaine double metal strip fence, an effective elephant 
deterrent fence designed by ESAK. We will use 32 mixed-crop fields (e.g., maize, lentils, and cowpeas) 32m 
by 16m within the KWC study area. Four combinations of pits and fence will be tested (N=8 per combination): 
zai pit field 1) surrounded by a fence, or 2) no fence; and conventional field 3) with a fence, or 4) no fence. 
Crop growth will be quantitatively measured and categorically rated weekly.30 At harvest, crop yield by grain 
weight will be estimated.31 Soil samples will be collected per field before planting and at harvest. 
2.2. Analyze the prevalence and intensity of HEC at sites that use zai pits with and without Kasaine 
deterrent fence. We will identify individual crop raiding elephants to be put into ESAK’s Elephant Information 
Network to inform stakeholders of characteristics of frequent crop raiders. Camera traps will be stationed 
around each field and HEC will be determined by assessing approaches and breaches of the deterrent fences 
by elephants, as well as fence and crop damage, footprints, and reports from farmers. All elephants within 12 
m of the fence will be categorized as approaching, while an instance of entering a field will be categorized a 
breach.32 In addition to elephants, identification of other species causing damage will be accomplished through 
monitoring camera trap images and supplemented with identifying footprints and acquiring first-hand sightings 
by locals. Time of year and crop growth level will also be recorded at each instance of HEC. 
Goal 3: Increase student gains in the gateway biology lab, BIOL 123: Ecology, Evolution, & Diversity 
Increase student gains in measures associated with increased inquiry and undergraduate classroom 
research. We will measure gains in the following specific categories: acquisition of knowledge, 
conceptualization of the research process, understanding how scientists think, written and oral communication, 
and self-confidence and clarity in career/post-graduation path ideation. Each will be measured using the CURE 
validated survey instrument. Established by the Genomics Education Partnership housed through Grinnell 
College, the CURE survey assesses student experiences in “research-like” or other science courses.33 Results 
are nationally benchmarked, and the survey has been used in BIOL 123 since spring of 2018 (barring COVID-
semesters), as part of a long-term, IR-approved, pedagogical project to assess revisions including increased 
exposure to inquiry-based learning. These data will serve as a baseline to compare the gains facilitated by this 
new curriculum. We will use a pre-test / post-test design to longitudinally assess individual and class gains and 
compare post-test results across sections in iterations of the previous and new curriculum.   
C. EXPECTED ACCOMPLISHMENTS AND SPECIFIC OUTCOMES 

• Historical Results: The current ESAK project has resulted in two MSc, three publications (more in 
progress), positive relationships with local farmers, and regular assistance provided by our team and 
volunteers to the elementary school in Sasenyi near our research site. The IBL/CURE revision process has 
produced an honor’s thesis and a national conference presentation. 
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• Research results/products: graduate theses and manuscripts from the ESAK project, BIOL 399 
independent research projects on the IBL/CURE revision results, WKU-CITL presentations on IBL and 
ESAK, and manuscripts on the IBL/CURE curriculum and results.  

• Community benefit in Kenya: We have identified a new deterrent fence, which is starting to improve food 
security for local farmers. If the fence plus zai pit combination provides the best harvest as predicted, then 
uptake of these combined methods will be promoted and more readily adopted. 

• Institutional & department outcomes: We hope to see an increase in student persistence within the 
biology major as a result of this initiative, particularly among URM students, as well as increased first-to-
second-year retention rates. We anticipate an increased interest in a Kenya-based study abroad program. 

D. DESCRIPTION OF NECESSARY RESOURCES 
The primary need for this project is travel-related support for visas, research permits, housing, per diem, 
gasoline, and vehicle maintenance (see budget justification). We have also included lab supplies and 
equipment and field resources for ESAK (metal strips for the fences, seeds, soil testing, etc.). 
E. TIMELINE 

• Summer 2023: Curriculum written; field shots and videos completed for supplementary content; on-the-
ground project research for context; Dr. Schulte’s current graduate student (with Dr. Mountjoy on 
committee), Matt Bowers’ field season (first growing session); and Kenyan graduate student field season. 

• Fall 2023: Dr. Mountjoy pilot tests new curriculum followed by revisions; Dr. Schulte’s new graduate 
student (Dr. Mountjoy on committee) joins program; FUSE funding applications; Dr. Schulte’s current 
graduate student, Matt Bowers’ field season (second growing session). 

• Spring 2024: Implementation of new curriculum in all sections led by Dr. Mountjoy and Matt Bowers (lead 
GTA); Kenyan field team completes data collection for second growing season; data analysis and writing of 
thesis & publication(s) by Matt Bowers and proposal by new graduate student. 

• Summer 2024-Spring 2025: Pedagogical data collection and analysis, presentations, thesis completed, 
publications prepared; graduate students and field season rotations Y1; external grant preparations. 

F. OUTLINE OF INVESTIGATOR’S ROLE AND INTERNATIONAL COLLABORATIONS 
Dr. Mountjoy will take the lead on goals 1 and 3. She has been coordinating this pedagogical initiative since 
spring 2018 (with Ms. Rowland and Dr. Kerrie McDaniel), and this project will finalize the course revisions. 
Preliminary analysis of the revisions in BIOL 121 showed student gains in understanding science, how 
research works and how scientists think, scientific communication, and an increased ability to integrate theory 
into practice. Students preferred the new online manual (www.121cellmetagen.com) and demonstrated fewer 
common misconceptions. Dr. Mountjoy completed her MS at WKU working in the Tsavo region on human-
wildlife conflict. She has a history and contacts in the region and is familiar with common issues associated 
with international research and fieldwork in Kenya. Dr. Schulte has been studying elephant behavior and 
conservation for 28 years. The ESAK project started in 2016 with Kenyan collaborators Drs. M. Githiru and U. 
Mutwiwa. Kenyan field scientists S. Kasaine (MSc, WKU Biology) and B. Amakobe will continue to assist 
alongside lead field scientist G. Wambugu. Current graduate student Matthew Bowers will direct the field study 
from May – December with Dr. Schulte (mentor) present in June. Matt was at the field site for one month in 
2022 to become familiar with all aspects of the study and receive training from WKU biology graduate student 
Dakota Vaccaro and Dr. Schulte. Matt will lead on goal 2. He has several years of wildlife and agriculture 
research experience, including in Tanzania. His CV is available upon request. Dr. Schulte will coordinate all 
data collection, analysis, writing, reporting, publications, and grant applications. Regarding the collaborations, 
this study could not be conducted without our international collaborators and relevant permit approvals. 
G. POTENTIAL EXTERNAL FUNDING AND HOW RCAP WILL ASSIST IN FUTURE FUNDING 
RCAP funding will assist both projects involved in this partnership, individually and in conjunction. The 
pedagogical initiative will be bolstered by an authentic, international research program, and involving real 
science will allow for new funding opportunities. Additionally, the ESAK program, which will now include an 
applied-learning aspect, will be eligible for grants which require an education-based broader implications 
component. Together, as the ESAK Learning Labs project, our program will leverage the RCAP funding to 
apply for larger external funding opportunities including the following: Undergraduate STEM Education: 
Directorate for STEM Education (IUSE: EDU) NSF 23-510, $400K/3y; Research Coordination Networks in 
Undergraduate Biology Education (RCN-UBE) NSF 22-522, $500K/5y; Disney Conservation Fund, $100K/2y; 
USFWS African Elephant Conservation Fund, $200K/2 y; NSF-Partnership to Advance Conservation Science 
and Practice (PACSP); NSF-IOS (Integrative Organismal Systems). 
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B. Biographical Sketches 
 
Natalie Jones Mountjoy  
Assistant Professor · Department of Biology   Phone: 270.745.3455 
Western Kentucky University     www.njmprofessionaldocs.com 
Bowling Green, KY 42101-1080    E-mail: natalie.mountjoy@wku.edu 
 
Personal Statement. My biological training is in ecology and the human dimensions of conservation both 
internationally, in Kenya, and in the midwest. I have expertise in social surveys and data analysis, and a broad 
interest in the practical applications of biological research. Currently, my focus has been on pedagogy and 
integrating high-impact practices, including inquiry-based learning and the CURE framework, into our general 
biology series, and on expanding student research opportunities in our department in partnership with the Med 
Center Bowling Green. I have also worked on research questions in partnership with the Med Center Health, 
our regional health system, from the use of telehealth during COVID to an analysis of vaccine side-effects and 
pre-natal care in our community. Ongoing and completed projects, relevant to this current request, that I would 
like to highlight include: 
 
Using the CURE framework to advance instruction in introductory biology labs. WKU IRB approved. 
Ongoing. 

• Research Product: Mountjoy, N. J., McDaniel, K., Rowland, N. It Takes a Department to Shift a 
Paradigm: Starting in the Lab. AAC&U’s Transforming STEM Higher Education conference, Chicago, 
IL, November 7-9, 2019.  

• New Curriculum: Mountjoy, N. J. (2020). Biological concepts: Cells, Metabolism &, Genetics. Retrieved 
February 6, 2023, from https://www.121cellmetagen.com. 

Teaching students to learn: The effects of a metacognition intervention in a large college lecture.  (Co-
PI, with Dr. Kerrie McDaniel). Ongoing 

• Research Product: Mountjoy N. J., & McDaniel K., Western Kentucky University, CITL Winter 
Workshop: Metacognition. January 2022.  

Learning Assistants in the general biology lecture hall: Can peer mentoring and small groups can 
transform the student experience in in large lectures? Ongoing. 

• Research product: Mountjoy, N. J., Using Learning Assistants to increase student engagement, 
achievement, and retention in large introductory biology courses. Pearson’s Biology Leadership 
Community Summit, invited participant, Online Conference. March 2021. (View Poster) 

Graduate thesis work on human wildlife conflict in Southeast Kenya. (Dr. Michael Stokes, advisor) 

• Research Product: Mountjoy, Natalie, "The Effects of Human/Wildlife Conflict on the Potential for 
Community-Based Ecotourism in the Kasigau Region of Southeast Kenya" (2007). Masters Theses & 
Specialist Projects. Paper 409.https://digitalcommons.wku.edu/theses/409 

 
Positions 
2017-current Assistant Professor, Department of Biology, Western Kentucky University 
2012-2016 Director, Life Science Academy 
2012-2016 Adjunct Faculty, Owensboro Community and Technical College                                     
 
Honors 
2022 CITL Teaching Honors Award for Ogden College of Science and Engineering 
2022 KAP Faculty Ally Recognition Award 
2021 Western Kentucky University Faculty Teaching Award  
2021 CITL Teaching Honors Nominee  
2021 Ogden College Junior Faculty Teaching Award  
2020 Alpha Omicron Pi Faculty Member of the Year 
2019 Alpha Delta Pi Faculty Member of the Year 
2018 Ogden College Junior Faculty Teaching Award   
2016 Project Lead the Way, Kentucky Teacher of the Year 
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Contributions to Science 

Contribution Area 1: Pedagogy. As a pedagogical professor, I am not required to participate in research, 
however, I believe it is our responsibility to monitor the outcomes of the changes we make in our courses. Data 
collection and analysis allows us to make informed decisions and adaptively manage our teaching practice. We 
need to be willing to follow the data, adjust practices that fail to meet intended outcomes, and identify those 
that consistently produced desired results. My focus has been on increasing an inquiry-based approach in our 
introductory lecture and lab courses and on implementing innovations to increase student success. All the 
projects listed below are currently ongoing, following a pause due to COVID. As part of my largest project on 
the effects of added inquiry in biology labs, I re-designed our two introductory labs, including implementation of 
entirely new curricula. The impacts of these changes in the lab are part of a 5-year monitoring project using a 
CURE-based study survey design. There is wide agreement that inquiry-based approaches, like CURE, lead to 
learning gains and student success, especially for at-risk students and URM students. I designed and 
implemented two new course curricula in our introductory biology labs as part of this project (BIOL 121: Cells, 
Metabolism, & Genetics and BIOL 123: Ecology, Evolution, & Diversity) which has provided preliminary 
evidence for the effectiveness of various inquiry-based approaches across three different courses in our 
department and in several CURE-based domains. Across our large gateway lecture courses, I implemented 
learning assistants, called BioCoaches, and a metacognition module. And, just recently, I have started applying 
ecological concepts to the framework of student success; thinking about the disturbance regime in both 
systems and how lessons in ecological resistance and resilience might be applicable in the classroom. The 
preliminary results of all these projects, which have been presented at national and regional conferences, show 
potential, and manuscripts are currently under preparation. The list below details four of these related products 
on which I serve as PI or co-PI from project generation, implementation, analysis, presentation, and 
authorship. 

a. Research Product: Mountjoy, N. J., McDaniel, K., Rowland, N. It Takes a Department to Shift a 
Paradigm: Starting in the Lab. AAC&U’s Transforming STEM Higher Education conference, Chicago, 
IL, November 7-9, 2019. 

b. Research Product: Mountjoy, N. J., (with BioCoaches: Grace Alexander, Kaley Bloyd, Molly Bostic, 
Ashley Hecklinger, Drew Hinton, Jocelyn Joshlin, Elizabeth Lyons, Annclaire McGee, Caroline Reed, 
Megan Rowe, Madeline Skau, Caleb Tamminga and Katie Thomason). BioCOACHING our students 
toward success: Using Learning Assistants to increase student engagement, achievement, and 
retention in large introductory biology courses. Pearson’s Biology Leadership Community Summit, 
invited participant, Online Conference. March 2021. 

c. Research Product: Mountjoy, N. J. and McDaniel, K., Metacognition: Teaching our students to Learn 
how to Learn. CITL Winter Workshop. December 2022. 

d. Research Product: Mountjoy, N. J., Using models of ecosystem restoration to improve student 
resistance & resilience. Pearson’s Biology Leadership Community Summit, invited address. Phoenix, 
AZ, April, 2022. 

 
Contribution Area 2: Ecology & Conservation Management. I am interested in the intersection of ecological 
principles, resource management, and human dimensions. I have specialized in understanding the dynamics 
of community-based management groups and the resultant ecological impacts of their plans. I first approached 
these questions in the terms of human /wildlife conflict in Kenya where many believe community-based 
ecotourism (CBE) can assist in conservation efforts and community development. I found several keys areas 
for concern including bushmeat utilization, community attitudes, and threats to wildlife abundance. My thesis 
provided a baseline to measure the success of the CBE in decreasing poaching and subsequent bushmeat 
prevalence in the community. It also served as a baseline from which changes in wildlife communities and 
abundance can be monitored. In my Ph.D. work I transitioned to analyzing the role of community-based natural 
resource management groups in conservation areas across Illinois. I identified indicators of successful groups 
(motivation, leadership, respect, mutual interest/shared values, outreach/education, marketing, communication, 
planning, funding and equipment/supplies; Mountjoy et. al., 2014) and found that bonding social capital and 
outreach are crucial in predicting low versus moderate success, while leadership, motivation, and vision best 
distinguish the moderately successful and highly successful groups (Mountjoy et. al., 2013). I also found that 
community-based natural resource management planning is having positive ecological influences across the 
state; effects were most evident for habitat-dependent and area-sensitive bird species, and for bird species 

https://www.121cellmetagen.com/
https://www.121cellmetagen.com/
https://www.biol123online.com/
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richness, which showed a positive threshold change 7–8 years post plan implementation (Mountjoy et. al., 
2016). This work was relevant for community-based natural resource management groups looking to 
implement self-assessment and adaptive management, as well as bridging organizations (e.g., state or federal 
agencies) seeking to assist community-based natural resource management groups in management efforts, 
and agency and academic pursuits to quantify community and ecological changes that may result from such 
initiatives. I serve as the PI on the projects listed below from product creation to publication. 

a. Publication: Mountjoy, N. J., Whiles, M. R., Spyreas, G., Lovvorn, J. R., & Seekamp, E. 2016. 
Assessing the efficacy of community-based natural resource management planning with a multi-
watershed approach. Biological Conservation, 201, 120-128. 

b. Publication: Mountjoy, N. J., Seekamp, E., Davenport, M. A., & Whiles, M. R. 2014. Identifying 
capacity indicators for community-based natural resource management initiatives: focus group results 
from conservation practitioners across Illinois. Journal of Environmental Planning and Management, 
57(3), 329-348. 

c. Publication: Mountjoy, N. J., Seekamp, E., Davenport, M. A., & Whiles, M. R. 2013. The Best Laid 
Plans: Community-Based Natural Resource Management (CBNRM) Group Capacity and Planning 
Success. Environmental management, 52(6), 1547-1561.  

d. Research Product: Thesis: Mountjoy, Natalie, "The Effects of Human/Wildlife Conflict on the Potential 
for Community-Based Ecotourism in the Kasigau Region of Southeast Kenya" (2007). Masters Theses 
& Specialist Projects. digitalcommons.wku.edu/theses/409 

 
Contribution Area 3: Clinical Practice. Contributing to this arena is a relatively new endeavor. I was initially 
asked to assist the Western Kentucky Heart & Lung Research foundation with survey design for a project 
relevant to the novel telemedicine usage necessitated during COVID, primarily due to my expertise in social 
surveys. We found patterns of satisfaction were consistent across modalities, but we cautioned that patient 
satisfaction with telehealth may be artificially inflated during COVID-19 due to health concerns connected with 
in-person visits (Singh et. al., 2021). The relationship proved fruitful, and I found applying my skills to the 
healthcare setting gratifying. Concurrently, our department reaffirmed our focus on pre-professional 
undergraduates by providing more relevant experiences. As such, I partnered with Dr. McElroy on the 
development of two new courses. BIOL 369: Patient Coordinator Internships provides students with Med 
Center internships, focused on identifying and closing care gaps, each semester. BIOL 397 Science Process: 
Clinical Research, also in partnership with Med Center Health, is course wherein students design and present 
a research proposal with preliminary analysis to our medical partners. These courses have resulted in 
numerous student presentations and independent research projects. My most recent contribution was in the 
realm of COVID vaccine side effects (Joyce et al. 2022, accepted in 11/22). We conducted a large-scale 
survey of vaccine recipients and found the nature and severity of reactions were typical and with the mild 
range. This provided a context for addressing vaccine hesitancy in communities such as ours, where locally-
generated data and communication may be influential in convincing individuals to become vaccinated. I am 
interested in augmenting and continuing this collaborative enterprise to increase student success and 
contribute to evidence-based medicine. Publications and recent products are listed below where (*) represents 
a student under advisement. In all the projects below, I partnered with Dr. Douglas McElroy in conception, 
implementation, analysis and authorship, and was primarily responsible for survey design (**). 

a. Publication: Singh, A., Mountjoy N, McElroy D, Mittal S, Al Hemyari B, Coffey N, Miller K, Gaines K. 
2021. Patient Perspectives With Telehealth Visits in Cardiology During COVID-19: Online Patient 
Survey Study. JMIR Cardio 5(1).** 

b. Research Product: Curriculum development: Two new courses were designed as outgrowths of this 
research including the Patient Coordinator Internship and Clinical Research Course. 

c. Publication: Joyce, M., Mountjoy, N. J., Johnson, J., *Newman, J. T., Bandy, D., Atalla, N., Singh, A., 
McElroy, D. From trial to practice: Incidence and severity of COVID-19 vaccine side effects in a 
medically at-risk and vaccine-hesitant community. Submitted to the Journal of Public Health, [accepted 
in November 2022].** 

 
  



ESAK Learning Labs: Linking real research to our gateway biology lab courses 
 
B. Biographical Sketches (continued) 
 
Bruce A. Schulte Associate Vice President – Strategy, Performance & Accountability 
Strategy, Operations & Finance    Phone: 270-745-5999 
Western Kentucky University     Fax: 270-745-6856 
Bowling Green, KY 42101-1080    E-mail: bruce.schulte@wku.edu 
 
Professional Preparation 

College of William and Mary, VA     Biology B.S. 1982 
University of Southern California, CA     Biology  MSc. 1985 
SUNY - College of Environmental Science & Forestry, NY  Biology PhD  1993 
Research Associate at Oregon Graduate Institute & Oregon Zoo Post-Doc 1993-1994 
 
Professional Appointments 

2020-2021 Executive Director WKU Research Foundation 
2019-present Associate Vice President for Strategy, Performance and Accountability 
2019-present WKU University Distinguished Professor 
2009-2019 Professor & Department Head of Biology, Western Kentucky University 
2008-2009 Graduate Program Director of Biology, Georgia Southern University 
2008-2009 Professor, Department of Biology, Georgia Southern University 
2005-2008 Director, COST, Office of Undergraduate Research 
2003-2008 Associate Professor, Department of Biology, Georgia Southern University 
1999-2003 Assistant Professor, Department of Biology, Georgia Southern University  
1994-1999    Assistant/Associate Professor, Department of Biology, Providence College 
 
Ten Recent Relevant Publications 

1. von Dürckheim KEM, Hoffman LC, Poblete-Echeverria C, Bishop JM, Goodwin TE, Schulte BA, Leslie A. 
2022. A pachyderm perfume: odour encodes identity and group membership in African elephants. Scientific 
reports, 12:16768, https://doi.org/10.1038/s41598-022-20920-2.Schulte BA, LaDue CA. 2021. The chemical 
ecology of elephants: 21st century additions to our understanding and future outlooks. Animals, open access, 
https://doi.org/10.3390/ani11102860. 
3.LaDue CA, Schulte BA, Kiso WK, Freeman EW. 2021. Musth and sexual selection in elephants: a review of 
signaling properties and potential fitness consequences. Behaviour, open access, DOI:10.1163/1568539X-
bja10120. 
4. LaDue CA, Schulte BA. 2021. Pheromonal enrichment in the zoo: An empirical approach with Asian 
elephants (Elephas maximus). Applied Animal Behaviour Science, 235, (article 105228). 
https://doi.org/10.1016/j.applanim.2021.105228 
5. Chock RY, Clucas B, Peterson EK, Blackwell BF, Blumstein DT, Church K, Fernández-Juricic E, Francescoli 
G, Greggor A, Kemp P, Pinho G, Sanzenbacher PM, Schulte, BA, Toni, P. 2021. Evaluating potential effects of 
solar power facilities on wildlife from an animal behavior perspective. Conservation Science and Practice, 3, 
e19. https://doi.org/10.1111/csp2.319. 
6. Von Hagen RL, Kasaine S, Githiru M, Amakobe B, Mutwiwa UN, Schulte BA. 2021. Metal strip fences for 
preventing African elephant (Loxodonta africana) crop foraging in the Kasigau Wildlife Corridor, Kenya. African 
Journal of Ecology, 59, 293-298. 
7. Von Hagen, L, Norris P, & Schulte BA. 2020. Quantifying capsaicinoids from chili pepper and motor oil 
mixtures used in elephant deterrent fences. Chromatographia 83: 1153-1157. 
8. Bechert US, Brown JL, Dierenfeld ES, Ling PD, Molter CM & Schulte BA. 2019. Zoo elephant research: 
contributions to conservation of captive and free-ranging species. International Zoo Yearbook 53. DOI: 
10.1111/izy.12211  
9. LaDue CA, Goodwin TE, Schulte BA. 2018. Receiver condition influences concentration-dependent 
responses towards pheromones in Asian elephants. Ethology 124: 387-399. 
10. Edge A, Henley M, Daday J, Schulte BA. 2017. Examining human perception of elephants and large trees 
for insights into conservation of an African savanna ecosystem. Human Dimensions of Wildlife, 
http://www.tandfonline.com/eprint/Dias9sfHPVp6HWuEy7G5/full. 

https://doi.org/10.3390/ani11102860
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External Grant Awards since at WKU (2009) 
 

2023 Earthwatch Institute: Elephants and Sustainable Agriculture in Kenya (ESAK) $89,480. 
2021 Elephant Managers Association: Exploring socioeconomic drivers of HEC through community workshops 

(L. Von Hagen, C. Lepczyk, and B.A. Schulte)    $ 1,640. 
2020 International Elephant Foundation: Elephant deterrent effectiveness in light of ecological and agricultural 

variation (Lead PI with Drs. Mwangi Githiru and Urbanus Mutwiwa; Doctoral candidate at Auburn U. Ms. 
R. Lynn Von Hagen received separate funding for $8,000.); re-applied and received   
       $ 7,000. 

2019 International Elephant Foundation: Elephant deterrents, behavioral responses, and ecological correlates 
of crop-raiding (Lead PI with Drs. Mwangi Githiru, Urbanus Mutwiwa, and R. Lynn Von Hagen); re-
applied and received        $10,000. 

2018 International Elephant Foundation:  HEC Abatement: Deterrents, ecological correlates, and climate smart 
agriculture practices (see above)        $12,000. 

2017 IEF:  HEC Abatement (see above)          $12,000. 
2019 Earthwatch, Elephants and Sustainable Agriculture (Lead PI)       $52,085. 
2018 Earthwatch, Elephants and Sustainable Agriculture (Lead PI)       $43,949. 
2017 Earthwatch, Elephants and Sustainable Agriculture (Lead PI)       $24,776. 
2016 Lounsbery Foundation through Earthwatch: Elephants and Sustainable Agriculture in Kenya (Lead PI 

with Drs. Mwangi Githiru and Urbanus Mutwiwa)      $60,140. 
2014 Kentucky Science & Engineering Foundation, Kentucky Commercialization Fund, Automated Estrous 

Detection in Cattle, F. DeGraves (Lead PI)      $70,774. 
2011 Kentucky Academy of Sciences: Leadership and Personality Attributes in African Elephants  

            $ 4,800. 
2010 NSF-BREAD Grant (M. Stokes lead PI): Development of Automated Systems to Increase Crop Yield by 

Reducing Group Foraging Intensity by Crop Pests     $452,924. 
 
Synergistic Activities  

1. Department Head of Biology, WKU. Help guide the department in designing and instituting dynamic curricula 
for undergraduate and graduate students involving scholarly activity and other forms of experiential learning. 
Oversee budgets and work with college and university personnel.  
2. Co-PI on Elephants and Sustainable Agriculture (ESAK) project. Funding by the Earthwatch Institute, 
International Elephant Foundation, and others: The goal of the proposed project is working out how the 
landscape can retain its critical ecological functions and services, including being a vital wildlife corridor, and 
support resilient livelihoods in the face of climate change. 
3. Co-PI on NSF-BREAD funded project Development of Automated Systems to Increase Crop Yield by 
Reducing Group Foraging Intensity by Crop Pests to increase food production in Africa via a reduction in crop 
depredation and other HWC. Field project in Kenya and South Africa examining elephants and other mammals 
in conflict with farmers. Assist with organization; direct behavioral aspects of field studies; oversee graduate 
and undergraduate students. 
4. Officer and Involvement in Professional Societies. Chair of the Conservation Committee for the Animal 
Behavior Society: Co-organizer of ABS 2013 meeting workshop and symposium on conservation behavior and 
2014 workshop. Co-organizer of joint meeting between International Society of Chemical Ecology and 
Chemical Signals in Vertebrates. Lead editor on 13th volume of Chemical Signals in Vertebrates book. 
 
Recent Online Biographical / Research Information 

TedEd: The incredible, bendable, twistable, expandable elephant trunk (LaDue & Schulte) 
https://m.youtube.com/watch?v=mL2_zXCgbXI 

Earthwatch Science Matters: https://earthwatch.org/science-matters-webinar-series/elephants-sustainable-agriculture 

IEF Video 2021: https://www.youtube.com/watch?v=OpToRIgowuI&t=2s 

IEF Video 2020: https://www.youtube.com/watch?v=PFdy-oH0mHo 

IEF Video 2019: https://www.youtube.com/watch?v=PTeZ8JV5X1k 

ABS-CC Presentation: https://www.youtube.com/watch?v=Bvl_WJuCUJE&list=PLTdm8ZbqWe5dPnVbe-MqacX4xccK6hVj4&index=3&t=0s 

WKU Strategic Plan on WBKO 2018  
Steelman Science Lecture Series 

https://m.youtube.com/watch?v=mL2_zXCgbXI
https://earthwatch.org/science-matters-webinar-series/elephants-sustainable-agriculture
https://www.youtube.com/watch?v=OpToRIgowuI&t=2s
https://www.youtube.com/watch?v=PFdy-oH0mHo
https://www.youtube.com/watch?v=PTeZ8JV5X1k
https://www.youtube.com/watch?v=Bvl_WJuCUJE&list=PLTdm8ZbqWe5dPnVbe-MqacX4xccK6hVj4&index=3&t=0s
http://www.wbko.com/content/news/Students-at-the-heart-of-WKUs-Strategic-Plan-492094831.html
https://www.lr.edu/news-post-page/~post/lenoir-rhyne-university-welcomes-steelman-visiting-scientist-20180207
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WKU Herald Profile 2017    WKU Herald Research on Elephants 2017 
WKU News Research Grant HEC 2017  Schulte Lab at WKU 
Earthwatch Expedition Leader   IEF Science Advisor 
IEF HEC Abatement, Kenya    Bowling Green Daily News 2010 
Research Gate     Linked in 
 

Presentations (149 at Professional Meetings 1995 - 2022) (9 from 2022 shown) 

Ecological Society of America, Canada (August 2022) 
Prakash V, Von Hagen RL, Gitzen R, Irwin E, Schulte BA, Lepczyk CA. Structured decision making to mitigate 

negative human wildlife interactions – A case study of elephants and tigers. 
International Elephant Foundation, Virtual Meeting (August 2022) 
Corde S, Von Hagen RL, Kasaine S, Githiru M, Amakobe B, Mutwiwa U, Schulte BA. Evaluating elephant 

presence around agricultural land in relation to lunar phase and crop season progression 
Schulte BA, Corde S, Vaccaro D, Von Hagen RL, Kasaine S, Githiru M, Amakobe B, Wambugu G, Mutwiwa U. 

Elephants and Sustainable Agriculture in Kenya (ESAK): Deterrent fences, habitat quality, food security, 
and education. 

Von Hagen RL, Gray S, Schulte BA, Lepczyk CA. Participatory modeling across Kenyan villages facilitates 
greater understanding of human-elephant interactions. 

Animal Behavior Society, Costa Rica (July 2022) 
Boege-Tobin D, Webber M, Schulte B, Ryan D, Hoag C. Harbor porpoise sex life: First observations of harbor 

porpoise mating behaviors in Alaska & preliminary results from photo ID matching. 
Corde S, Von Hagen L, Kasaine S, Githiru M, Amakobe B, Mutwiwa U, Schulte BA. Using crop season and 

moon phase to predict elephant crop raiding in southern Kenya. 
Schulte BA, Corde S, Von Hagen L, Kasaine S, Githiru M, Amakobe B, Mutwiwa U. Evaluating the 

effectiveness of multimodal fence types to reduce elephant crop raiding in southern Kenya 
Von Hagen RL, Gray S, Schulte BA, Lepczyk CA. Participatory mental models reveal complex drivers and 

consequences of human-elephant interactions. 
North American Congress for Conservation Biology, Nevada (July 2022) 
Von Hagen RL, Schulte BA, Dunning K, Githiru M, Zohdy S, Lepczyk C. Socioeconomic factors shaped 

relationships of rural farmers to deterrent measures for mitigating crop raiding by African elephants. 
 
 

http://wkuherald.com/life/biology-professor-finds-calling-in-research-of-wildlife-behavior/article_d3155345-07d2-529a-bc74-a363c22c1d2e.html
http://wkuherald.com/news/professor-to-research-elephants/article_195bd418-35eb-5a07-ba30-a701a6ceea93.html
https://wkunews.wordpress.com/2017/02/08/elephant-research-kenya/
https://www.wku.edu/schultebehaviorlab/
https://www.wku.edu/schultebehaviorlab/
http://earthwatch.org/expeditions/elephants-and-sustainable-agriculture-in-kenya
https://elephantconservation.org/about-ief/advisors/
https://elephantconservation.org/portfolio-items/hec-abatement-kenya/?portfolioCats=42%2C43%2C44
http://www.bgdailynews.com/news/wku-prof-gains-attention-for-elephant-study-in-africa/article_d3ba2d8b-7857-5d8e-8e09-04ca57259e5d.html
https://www.researchgate.net/profile/Bruce_Schulte
https://www.linkedin.com/in/bruce-schulte-74029a52
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Materials & Supplies are for the IBL/CUREs practices, including wet-labs connected to ESAK research, and to add game cameras to increase coverage of the project for data acquisition. Currently, we have cameras at the agricultural fields, but the project would benefit from cameras on game trails and roads leading to the fields from the wild area, Rukinga Wildlife Sanctuary (RWS), to gather more information on elephants (and other wildlife that might raid fields) in the area of the crops. These data can be directly integrated into the new lab curriculum. 

Travel is requested for two researchers per year to spend 15 days each on the project. Airfare typically ranges from $1000-1400 RT, so we have used the median of $1200 (Nashville to Nairobi). Departures from Nashville often require an overnight before arriving in Nairobi, and arrival in Nairobi is too late to catch the only train (ca. 8 am departure) from Nairobi to Voi. Thus, 2 nights of hotel per person are budgeted. Because we bring equipment (e.g., game cameras, field supplies), we have a good amount of luggage, so there is a benefit to having two people travel together. This also adds safety after 18 hours of flying and additional hours at airports with a 9 h time change. ESAK is housed at the Kivuli Camp at Rukinga Wildlife Sanctuary. Post-pandemic, Kivuli prefers to have guests reside in private or semi-private housing to enhance wellness. Their rate includes breakfast and dinner.

Students in the BIOL 123 will be a part of this study but no costs are charged to RCAP.

Additional costs are visas to Kenya (required) and petrol / oil for a field vehicle. The project continues throughout the year. We have only charged 3 months / year equivalent of vehicles charges to this proposal.  
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