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Program Director/Principal Investigator (Last, First, Middle): McElroy, Doug and Mountjoy, Natalie J. 

PROJECT SUMMARY (See instructions): 

This project intends to assist pre-professional students in the development of knowledge, skills, and 
perspectives that will prepare them to master, apply, and practice evidence-based medicine (EBM), defined as 
the “explicit and judicious use of current best evidence in making decisions about the care of individual 
patients” (Sackett 1996; Dawes et al. 2005). We propose to develop a 3-course Evidence-Based Medicine 
Training (EBMT) Program, entrenched in the CURE framework, and supplemented with co-curricular activities 
involving our largest regional health system (Medical Center Health, MCH) and experts in the field. The EBMT 
Program is designed to augment students’ knowledge and skills in the five key areas associated with EBM: (1) 
asking well-structured questions; (2) identifying and assembling relevant evidence; (3) critically evaluating the 
evidence; (4) applying the evidence with patients in mind; and (5) evaluating the process (Dawes et al 2005; 
Murray et al. 2020).  
The three course program will include: 1) A patient coordinator/navigator internship at MCH, focused on 
identifying and closing gaps in patient care; 2) A course in statistical analysis wherein students learn the 
theoretical foundations and common methods of statistical analysis; and, 3) An experiential course in clinical 
research in which student teams identify, research, and develop a clinical research proposal in partnership with 
our physician colleagues at MCH, and use retrospective medical data to conduct a pilot study. In the capstone 
of the final course, students will present their proposals and results to physicians and administrators at MCH 
and the Western Kentucky Heart and Lung/MCH Research Foundation. Following the 3-course core, students 
will have the opportunity to present a poster at the WKU Student Research Conference and/or the Western 
Kentucky Heart and Lung/MCH Research Foundation Symposium. Additionally, all EBMT students will be 
invited to apply for one of three (3) EBMT Summer Scholars stipends in which selected students will receive a 
stipend and mentoring from the PD/PIs to expand upon their project, with the aim of developing it into a 
publishable research product. This program will meet the research needs of pre-professional students, who 
approach undergraduate research with different expectations and motivations than their peers; they seek to 
enter a community of practice, rather than that of science (Pacifici and Thomson, 2011). This introduction to 
EBM will bridge that gap, provide those connections, and help ensure their success in medical school and 
beyond.  
RELEVANCE (See instructions): 
Scientific inquiry is a core competency for entering medical school students (AAMC; 2022) and although 
teaching the principles of EBM is a requirement of U.S. medical schools (LCME; 2022, 7.3 and 7.4), its 
integration is neither standardized nor sufficient for mastery (Maggio et al. 2013). This highlights the 
importance of instruction in, and application of, the principles of research at the undergraduate level to best 
prepare students for success in medical school and to generate an evidence-minded physician-base. 
PROJECT/PERFORMANCE SITE(S)  (if additional space is needed, use Project/Performance Site Format Page) 
Project/Performance Site Primary Location 

Organizational Name: Western Kentucky University 
DUNS: 07-78-76258 
Street 1: 1906 College Heights Boulevard Street 2: 

City: Bowling Green County: Warren State: KY 
Province: Country: U.S. Zip/Postal Code: 42101-1000 
Project/Performance Site Congressional Districts: KY-002 
Additional Project/Performance Site Location 

Organizational Name: 

DUNS: 

Street 1: Street 2: 

City: County: State: 

Province: Country: Zip/Postal Code: 

Project/Performance Site Congressional Districts: 



Program Director/Principal Investigator (Last, First, Middle): McElroy, Doug and Mountjoy, Natalie J. 
 SENIOR/KEY PERSONNEL.  See instructions.  Use continuation pages as needed to provide the required information in the format shown below. 
Start with Program Director(s)/Principal Investigator(s). List all other senior/key personnel in alphabetical order, last name first. 

Name eRA Commons User Name Organization Role on Project 

McElroy, Doug DMCELROY Western Kentucky Univ. PD/PI 
Mountjoy, Natalie J. NMOUNTJOY Western Kentucky Univ. PD/PI 
                        

                        

                        

                        

                        

                        
                        

                        
                        
OTHER SIGNIFICANT CONTRIBUTORS 
Name Organization Role on Project 

Joyce, Melinda WKHL/MCH Research Foundation Outside Collaborator 

                  

                  

                  

                  

                  

                  
                  
                  
                  

Human Embryonic Stem Cells  No  Yes 
If the proposed project involves human embryonic stem cells, list below the registration number of the specific cell line(s) from the following list: 
https://grants.nih.gov/stem_cells/registry/current.htm. Use continuation pages as needed. 

If a specific line cannot be referenced at this time, include a statement that one from the Registry will be used. 

Cell Line 
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  List PERSONNEL (Applicant organization only) 
  Use Cal, Acad, or Summer to Enter Months Devoted to Project 
  Enter Dollar Amounts Requested (omit cents) for Salary Requested and Fringe Benefits 
 

NAME 
ROLE ON 
PROJECT 

Cal. 
Mnths 

Acad. 
Mnths 

Summer 
Mnths 

INST.BASE 
SALARY 

SALARY 
REQUESTED 

FRINGE 
BENEFITS TOTAL 

Doug McElroy PD/PI              98,967 0 0 0 

Natalie Mountjoy PD/PI              63,234 0 0 0 

Undergraduate Students 
(3)                   0.62       3,600 293 3,893 

                                                      

                                                      

                                                      

                                                      

SUBTOTALS 3,600 293 3,893 
CONSULTANT COSTS 
            
EQUIPMENT  (Itemize) 
      

      
SUPPLIES  (Itemize by category) 
Dell Precision 3260 workstation (4 x $1,300) 
Dell 24 USB-C HUM monitor (8 x $300) 

7,600 
TRAVEL 
            
INPATIENT CARE COSTS              
OUTPATIENT CARE COSTS              
ALTERATIONS AND RENOVATIONS  (Itemize by category) 
            
OTHER EXPENSES  (Itemize by category) 
HCUP National 2019 Databases (Impatient Survey & Ambulatory Surgery Sample) 
Poster Printing (5) 
Research Symposium registration fees (student and PD/PIs - 17) 
Research Symposium INBRE CUREs speaker expenses and honorarium 
SYSTAT v. 13.2 statistical software 
 
 

8,425 
CONSORTIUM/CONTRACTUAL COSTS DIRECT COSTS  
SUBTOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD (Item 7a, Face Page) $ 19,918 
CONSORTIUM/CONTRACTUAL COSTS FACILITIES AND ADMINISTRATIVE COSTS  
TOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD   $ 19,918 
PHS 398 (Rev. 03/2020 Approved Through 02/28/2023)  OMB No. 0925-0001
 Page 1 Form Page 4 
 

Program Director/Principal Investigator (Last, First, Middle): McElroy, Doug & Mountjoy, Natalie 
 

DETAILED BUDGET FOR INITIAL BUDGET PERIOD 
DIRECT COSTS ONLY 

FROM THROUGH 

05/01/2023 04/30/2026 



BUDGET JUSTIFICATION 
 
Personnel 
 
Summer support, Dr. Doug McElroy, PD/PI (0.44 mo. Summer Year 2, 0.43 mo. Summer Year 3) 
Summer salary support is requested in Years 2 and 3 for Dr. McElroy, who is a Project Director/Principal 
Investigator. These funds are requested for Dr. McElroy to provide oversight of the project and preparation of 
reports, publications, and external funding proposals. Effort will also be dedicated to mentoring of project 
students receiving summer research support, and in developing an R25 proposal for continued project funding. 
 
Summer support, Dr. Natalie Mountjoy, PD/PI (0.44 mo. Summer Year 2, 0.43 mo. Summer Year 3) 
Summer salary support is requested in Years 2 and 3 for Dr. Mountjoy, who is a Project Director/Principal 
Investigator. These funds are requested for Dr. Mountjoy to provide oversight of the project and preparation of 
reports, publications, and external funding proposals. Effort will also be dedicated to mentoring of project 
students receiving summer research support, and in developing an R25 proposal for continued project funding 
 
Summer student support (3 @ 20 hrs/week x 5 wks x $12 per hr, Years 1, 2 and 3) 
Summer support is requested for three (3) project students per year to continue their research projects. 
Students will apply for and be selected on a competitive basis. 
 
Fringe benefits 
These amounts are requested according to the University fringe benefit rates of 24.22% for faculty summer 
effort, and 8.15% for student summer support. 
 
 
Materials and Supplies 
 
Dell Precision 3260 workstations, with I7 processors, 32 GB RAM, and 1 TB SSD hard drives (Year 1) 
Funds are requested to purchase four (4) Dell Precision 3260 workstations for use in data analysis. The 
Department of Biology currently has one available workstation to dedicate to this project. The additional 
requested workstations will allow five student groups (@ 3 students per group = 15 total students) to work 
simultaneously in-class. The Department of Biology will provide an available room (KTH 3043) with all 
necessary infrastructure (furniture, electrical, internet access) to house all five workstations. 
 
Dell 24 USB-C HUB monitors (Year 1) 
Funds are requested to purchase eight (8) Dell computer monitors to accompany the workstations requested 
above; this will create a dual-monitor set-up for each workstation, which is important when dealing with multiple 
data files and software packages simultaneously. 
 
 
 
Other Direct Costs 
 
Health Care Utilization Project (HCUP) databases (Year 1) 
Funds are requested to purchase 2019 releases of the HCUP National Inpatient Survey (NIS) and National 
Ambulatory Surgery Sample (NASS) databases. These databases each contain millions of queriable health 
records for the identified calendar year. The PD/PI has previously received funding to purchase the HCUP 
2019 National Readmission Survey (NRS) and National Emergency Department Survey (NEDS). Together, 
these for databases will serve as a key data source for student projects. The 2019 releases have been 
selected to avoid complications associated with patient admissions, treatments, complications, and outcomes 
related to the COVID-19 pandemic. 
 



Poster printing (Years 1, 2, and 3) 
Minimal funds are requested to cover costs associated with printing student posters for presentation at the 
WKU Student Research Conference and/or Western Kentucky Heart and Lung/Med Center Health Research 
Foundation Symposium. The Department of Chemistry owns and maintains a color plotter for this purpose; 
other units (such as the Department of Biology) can contract poster printing at a highly reduced cost. 
 
Research Symposium PD/PIs and student registration fees (Years 1, 2, and 3) 
Funds are requested to cover PD/PI and student registration fees to allow the PD/PIs and all program students 
to participate in the Western Kentucky Heart and Lung/Med Center Health Research Foundation Symposium. 
 
KY INBRE CUREs Research Symposium speaker (Years 1, 2, and 3) 
Funds are requested to contract an external speaker for an evidence-based medicine session at the Western 
Kentucky Heart and Lung/Med Center Health Research Foundation Symposium. The speaker each year will 
be a physician with expertise in evidence-based medical education and/or clinical practice. 
 
SYSTAT version 13.2 statistical software 
Funds are requested to purchase a perpetual license for the SYSTAT statistical software package, version 
13.2. This product is one of several powerful and commonly-used statistical applications in biomedical 
research and, as such, it is important for students to have access to and learn how to use this software. It will 
complement other software packages that students will have available to them on the workstations in KTH 
3043. 
 
 
Indirect Costs 
 
Facilities and Administrative costs 
Facilities and Administrative costs are requested at the university’s federally negotiated rate of 42% of the 
modified total direct cost, excluding equipment, tuition, and subaward amounts exceeding $25,000 
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BIOGRAPHICAL SKETCH 
Provide the following information for the Senior/key personnel and other significant contributors. 

Follow this format for each person.  DO NOT EXCEED FIVE PAGES. 

NAME: Doug McElroy

eRA COMMONS USER NAME (credential, e.g., agency login): DMCELROY

POSITION TITLE: Professor of Biology, Western Kentucky University

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 

Completion 
Date 

MM/YYYY 
FIELD OF STUDY 

Southampton College of Long Island University, 
Southampton, NY 
University of Maine, Orono, ME 

B.S. 

M.S.

12/1984 

05/1988 

Marine Science 

Zoology 
University of Maine, Orono, ME 
Arizona State University, Tempe, AZ 

Ph.D.
Postdoctoral 

08/1992 
08/1993 

Zoology 
Zoology 

A. Personal Statement

I am a broadly-trained evolutionary biologist, with particular expertise in applying univariate and multivariate 
statistical methods to questions across a range of biological subdisciplines, from evolutionary genetics to 
student success to biomedical research. I have published 34 peer-reviewed articles and abstracts, including 
nine based on work done since 2019, with four more currently in manuscript, revision, or review. I have chaired 
or served on 28 undergraduate honors thesis committees, 38 M.S. thesis committees, and two Ed.D. 
dissertation committees. I’ve personally supervised 16 undergraduate and graduate students in research; 11 of 
these individuals have thus far gone on to pursue advanced degrees, five ultimately earning Ph.D.s, four 
earning M.S. degrees, and one each earning a D.V.M. and M.D. Four more are still completing their degrees 
at WKU. 

I came to WKU with three established lines of research inquiry: (1) genetic, morphological, and behavioral 
aspects of speciation in Lake Malawi cichlid fishes, the most speciose and among the most rapidly-evolving 
groups of vertebrates known; (2) statistical analysis of molecular population genetic data; and (3) 
morphological variation and hybridization among species of the Gila complex, a group of highly-endangered 
fish species inhabiting the Colorado River basin. At WKU, I continued each of these lines of inquiry through 
2001. Through my administrative appointments in the Office of the Provost, I applied my background and 
toolkit to research questions focused on into the assessment of student learning, high-impact practices, and 
student retention and success. Since returning to the Department of Biology in 2019, I have established a new 
research track related assessing the factors influencing cardiovascular disease outcomes. In this line of 
research, I work extensively with collaborators at Med Center Health, the University of Kentucky College of 
Medicine – Bowling Green Campus, and Western Kentucky Heart and Lung/Med Center Health Research 
Foundation.  

Given my training, expertise and broad experience, I am well-qualified to oversee the proposed project. 



B. Positions, Scientific Appointments, and Honors 
 
2004-Present  Professor, Department of Biology, Western Kentucky University 
2019-Present  Research Advisor, Western Kentucky Heart and Lung Research Foundation  
2004-2008  Adjunct Professor, Department of Veterinary Anatomy and Physiology, University of Nairobi 
1999-2004  Associate Professor, Department of Biology, Western Kentucky University 
1993-2004  Assistant Professor, Department of Biology, Western Kentucky University 
 
2011-2019  Associate Vice President for Academic Affairs, Western Kentucky University  
2012-2013  Interim Executive Director, Suzanne Vitale Clinical Education Complex, Western Kentucky  
    University  
2008-2011  Assistant Vice President for Academic Affairs, Western Kentucky University 
2005-2008  Assistant to the Provost, Western Kentucky University 
1998-2005  Director, University Honors Program, Western Kentucky University 
1997-1998  Assistant Director, University Honors Program, Western Kentucky University 
 
 
C. Contributions to Science 
 
Evolutionary Genetics and Conservation Biology 
 
McElroy, D., P. Moran, E. Bermingham and I. Kornfield. 1992. REAP: an integrated environment for the 
manipulation and phylogenetic analysis of restriction data. J. Hered. 83: 157-158. 
This publication, along with its companion software package and user manual is my most heavily-cited work. 
During the 1990s and early 2000s, REAP was the definitive resource for population-genetic analysis of 
restriction-fragment length polymorphism data. The software included modules for computing pairwise genetic 
distances between operational taxonomic units, estimating levels of population diversity and divergence, 
testing for differences among populations in haplotype distributions using Monte Carlo randomization, and 
preparing data sets for subsequent cladistics and phenetic analyses. Over 250 copies of REAP were 
distributed worldwide, resulting in 786 total citations from 1993 through 2022. I was wholly responsible for 
developing, distributing, and supporting the software for the scientific community. Below are three additional 
citations derived from my research program in evolutionary genetics and conservation in which I was lead or 
senior author. 

McElroy, D.M. and I. Kornfield.  1993.  Novel jaw morphology in hybrids between Pseudotropheus zebra 
and Labeotropheus fuelleborni (Teleostei: Cichlidae) from Lake Malawi, Africa.  Copeia 1993: 933-945. 
https://doi.org/10.2307/1447071 

McElroy, D.M., J.A. Shoemaker and M.E. Douglas.  1997.  Discriminating Gila robusta and Gila cypha: risk 
assessment and the Endangered Species Act.  Ecol. Appl. 7: 958-967. https://doi.org/10.1890/1051-
0761(1997)007[0958:DGRAGC]2.0.CO;2 

Doerner, K.C., W. Braden, J. Cork, T. Cunningham, A. Rice, B.J. Furman and D.M. McElroy.  2005.  
Population genetics of resurgence: white-tailed deer in Kentucky.  J. Wildlife Mgmt. 69: 345-355. 
https://doi.org/10.2193/0022-541X(2005)069%3C0345:PGORWD%3E2.0.CO;2 

  
 
Student Engagement and Success 
 
Marcus, J.M., T.M. Hughes, D. McElroy, and R.E. Wyatt. 2010. Engaging first year undergraduates in 
hands-on research experiences: the Upper Green River Barcode of Life Project. Journal of College 
Science Teaching 39:39-45. 

This work describes an engaged learning experience in two sections of a biology freshman experience course 
at WKU. Students collected arthropods and hypothesized morphology-based species identifications. Then they 
isolated DNA from specimens, performed polymerase chain reaction, sequenced the product, and performed a 
DNA-based identification, to test the morphological hypothesis. Resulting sequences were analyzed and 

https://doi.org/10.2307/1447071
https://doi.org/10.1890/1051-0761(1997)007%5b0958:DGRAGC%5d2.0.CO;2
https://doi.org/10.1890/1051-0761(1997)007%5b0958:DGRAGC%5d2.0.CO;2
https://doi.org/10.2193/0022-541X(2005)069%3C0345:PGORWD%3E2.0.CO;2


uploaded to GenBank, and accessions contributed to the International Barcode of Life Initiative. Beyond the 
taxonomic contribution, this paper demonstrated that participants in this exercise earned higher biology GPAs 
and were more likely to become a science major or remain enrolled at WKU than students in a control section 
who did not participate in this research experience. A companion paper describing the sequencing results in 
more detail included 23 student coauthors. I was one of two primary instructors for the course in which this 
experiential learning opportunity was embedded, and participated fully in overseeing all stages of data 
collection, analysis, and interpretation. Below are three additional citations derived from my research program 
in student engagement and success in which I was lead or senior author. 

Budziak, J., D. Super, T. Gross and D. McElroy. 2022. A state university’s assessment of ACUE: feasible 
model for evaluating the impact of a faculty instruction quality program. Teacher-Scholar 11(1): Article 
2. https://scholars.fhsu.edu/ts/vol11/iss1/2 

McElroy, D. and K. McElroy.  2017.  An evolutionary perspective on increasing student success, and the 
(partial) fallacy of first-year retention.  Teacher-Scholar 8: 65-77. https://scholars.fhsu.edu/ts/vol8/iss1/4 

McElroy, D. and R. Cobb.  2010.  Demonstrating growth of a student engagement culture: a multivariate 
approach to assessing institutional goals at a public university.  Planning and Changing 41:18-41. 

 
 
Biomedical and Clinical Research 
 
Singh, A., M. Akbar, D. McElroy, M. McCurdy, F. Young, J. Thomas, C. Nguyen, and K.S. Pfirman. 2021. 
The electrocardiographic manifestations and derangements of 2019 novel coronavirus disease 
(COVID-19). Indian Pacing and Electrophysiology Journal. 21(3): 156-161. 
At the outset of the COVID-19 pandemic, little was known about the disease, its range of impacts on 
individuals, and potential therapeutics to minimize those impacts. There was a great deal of research effort – 
including at Med Center Health – directed at filling in some of these knowledge gaps. In one such study, my 
colleagues and I used the statistical technique of clinical decision analysis to predict the likelihood of survival 
among hospitalized COVID-19 patients based on ECG findings collected upon initial admission. We were able 
to predict with greater than 85% accuracy the likelihood of survival based on a combination of four clinical 
variables – age, QT interval, peak troponin level, and the presence/absence of premature atrial contractions 
(Singh, et al., 2021). The ability to anticipate and potentally better manage outcomes of the disease course 
provides important information to both clinicians and hospital systems. I provided the statistical analysis and 
interpretation of findings, and contribued to the writing of the manuscript. Below are three additional citations 
derived from my research program into cardiovascular outcomes in which I contributed statistical analysis and 
interpretation. 

Smith, M.C., R. Pham, S. Mittal, D. McElroy, and A. Singh. 2021. Challenges in managing ST elevation 
myocardial infarction during COVID-19 pandemic. World Journal of Cardiology 13(4): 76-81. 
https://dx.doi.org/10.4330/wjc.v13.i4.76 

Sheth, P.*, H.F. Kazimuddin, D. McElroy, and A. Singh. 2020. Outcomes for patients receiving 
cardiopulmonary resuscitation during novel coronavirus outbreak in the United States. Circulation 
142(Suppl. 4): A111. https://doi.org/10.1161/circ.142.suppl_4.111 

Haider, S., A. Tatari, C.E. Galloway, M.T. Amjad, D.M. McElroy, O. Nwanguma, E. Darnell, B. Emery, A. 
Singh, and J. Dowe.  2020. Multi-variable analysis of echocardiographic variables in patients prior to 
and after gastric sleeve surgery.  JACC 75 (11 Supplement 1): 1651. 
https://www.jacc.org/doi/abs/10.1016/S0735-1097%2820%2932278-6 

 
Singh, A., N. Mountjoy, D. McElroy, S. Mittal, B. Al Hemyari, N. Coffey, K. Miller, and K. Gaines. 2021. 
Patient perspectives with telehealth visits in cardiology: An online patient survey following the rapid 
switch due to COVID-19. JMIR Cardio. 5(1): e25074. 
Dr. Natalie Mountjoy and I collaborated with Med Center Health cardiologists and medical students on an 
analysis of patient perspectives of telemedicine during the COVID-19 pandemic, and implications for the future 
of telemedicine in the field of cardiology. We found that, among our sample of 224 respondents to an online 
survey, telemedicine was seen as a viable alternative to in-person interactions with their cardiologists. 
Reduced travel time, lower visit wait time, and cost savings were seen as big advantages; only perceived 

https://scholars.fhsu.edu/ts/vol11/iss1/2
https://scholars.fhsu.edu/ts/vol8/iss1/4
https://dx.doi.org/10.4330/wjc.v13.i4.76
https://doi.org/10.1161/circ.142.suppl_4.111
https://www.jacc.org/doi/abs/10.1016/S0735-1097%2820%2932278-6


thoroughness of the clinical exam was identified as a significant disadvantage. As an early indication of impact, 
this paper (Singh et al., 2021) has already been cited 14 times since appearing in the literature in 2021. I 
contributed equally with A. Singh and N. Mountjoy in project design, data analysis and interpretation, and 
writing of the manuscript. Below are two additional citations derived from my research program in telehealth in 
which I contributed to project design, data analysis and interpretation. 

Singh, A., N. Mountjoy, D. McElroy, N. Coffey*, and S. Mittal. 2020. Patient satisfaction with telehealth in 
cardiology: lessons and cautions from the response to COVID-19 restrictions. European Heart Journal 
Supplements 22(N): N136. 

Al Hemyari, B.*, P. Jones, N. Coffey, M. Kazimuddin, N. Mountjoy, D. McElroy, and A. Singh. 2020. 
Healthcare providers’ experience with telemedicine during COVID-19 pandemic. American College of 
Cardiology, Kentucky Chapter, Lexington, KY. 

 
Nguyen, D., F.G. Young, D. McElroy, and A. Singh. 2022. Personal protective equipment and adverse 
dermatological reactions among healthcare workers: survey observations from the COVID-19 
pandemic. Medicine 101(9): e29003.  
In this study, I worked closely with two fourth-year medical students to examine the dermatological impacts of 
extended PPE use by medical professionals during the pandemic. This project was based on an online survey 
of 879 physicians, medical, and administrative support staff at Med Center Health, and quantified the range 
and severity of adverse skin reactions they experienced. We developed a series of multiple logistic regression 
models to identify those aspects of PPE usage – such as hours per day, total days per month, frequency of 
hand washing, and use of UV disinfectants – that were significant predictors of adverse reactions. The 
publishing journal, Medicine, cited this paper as being “of special interest to the field of medical research,” and 
promoted it via their social media accounts to their readership. This paper led to an invitation to contribute a 
chapter for a multi-volume book set entitled Thematic Approaches to COVID-19 Pandemic to be published by 
Elsevier in 2023. Nicholas Herzer, a current non-thesis M.S. student working under my direction, will be the 
primary author on this work. I contributed all statistical analysis and interpretation to the original project, and 
am overseeing the writing of the subsequent book chapter. Below are two additional citations derived from my 
research program on reactions to COVID-19 mitigation in which I contributed statistical analysis and 
interpretation. 

Nguyen, D., F.G. Young, D. McElroy, and A. Singh. 2022. Personal protective equipment and adverse 
dermatological reactions among healthcare workers: survey observations from the COVID-19 
pandemic. American College of Osteopathic Internists, Baltimore, MD. 

Johnson, J.*, J.T. Newman, D. Bandy, D. McElroy, N. Mountjoy, A. Singh, and M. Joyce. 2022. Incidence 
and severity of COVID-19 vaccine side effects in a medically at-risk and vaccine-hesitant community. 
Western Kentucky Heart and Lung/Med Center Health Research Symposium, Bowling Green, KY. 
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A. Personal Statement 
My biological training is in ecology and the human dimensions of conservation. 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 region 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 recently completed projects, relevant to this current request, that I would like to highlight include: 
 
Investigating the side effects of the COVID-19 Vaccine (Co-PI, with Dr. Doug McElroy, Melinda Joyce, 
Aniruddha Singh, et. al.). Comparing COVID vaccine side effects in clinical vs. real-world applications, across 
brand types Moderna, Pfizer, and Johnson & Johnson. Medical Center IRB-1 approved.  

• 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]. 

 
Telehealth cardiology clinic during COVID-19: Patient & Provider Perspectives & Satisfaction 
(Co-PI, with Dr. Doug McElroy and Western KY Heart & Lung). Medical Center IRB-1 approved.  

• 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). 

 
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.  
 

 
 
 
 
 
 



B. Positions, Scientific Appointments, and Honors 
 
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 
 
C. Contributions to Science. Three primary areas: 
 
Contribution Area 1: 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: Student Research: *Skau, M, *Horn, J., *Tes, R., Mountjoy, N. J., McElroy, D., 
Joyce, M., Mountjoy, J. Rice, E., and Swiney, J., Analysis of the Patient Coordinator Program at the 
Medical Center Bowling Green. WKHL Research Foundation. Bowling Green, KY. May Meeting, 2022. 

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

d. 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].** 

 
 
 



Contribution Area 2: 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 3: 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 
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 

https://www.121cellmetagen.com/
https://www.121cellmetagen.com/
https://www.biol123online.com/


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 serves as 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 

 
 
 
 



SPECIFIC AIMS 
 
 
Goal. The goal of the proposed program is to address an existing gap in preparing future physicians to be well-
versed in the scientific process and evidence-based medicine.  
 
Specific Objectives. The proposed program will provide pre-medical students:  
 

1. a practical framework for identifying relevant clinical or healthcare delivery issues 
2. the necessary skills in biostatistical analysis to support their data collection and analyses  
3. the opportunity to identify, research, test, and interpret research questions related to these issues 

 
Outcome. Collectively, these objectives will contribute to attainment of the program student learning outcome: 
 

Students will develop the foundational knowledge, skills, and perspectives that will prepare them to 
master, apply, and practice evidence-based medicine (EBM) in medical school and beyond. 

 
Impact. The proposed program will make participating students among the best-prepared students WKU 
graduates in terms of their potential to conduct independent clinical research and apply evidence-based 
findings to the clinical setting in medical school and beyond. 



RESEARCH STRATEGY 
 
 
SIGNIFICANCE 
 
The Association of American Medical Colleges (AAMC; 2022) has established 15 core competencies for 
entering medical students, including the following: 
 

Scientific Inquiry: Applies knowledge of the scientific process to integrate and synthesize information, 
solve problems and formulate research questions and hypotheses; is facile in the language of the sciences 
and uses it to participate in the discourse of science and explain how scientific knowledge is discovered 
and validated. 

 
It is thus incumbent on undergraduate institutions to create research-based learning opportunities for pre-
medical students that build foundational knowledge and skills in the research process. We argue this is best 
done through authentic research experiences tailored to the career paths of these students. Premedical 
students approach undergraduate research with different expectations and motivations than their peers; they 
seek to enter a community of practice, rather than that of science (Pacifici and Thomson, 2011). They often 
cite their decision to enter the medical field as a means to “help others” (Pacifici and Thomson, 2011), which is 
not usually a direct outcome of typical bench or field work. Further, premed students do not see themselves as 
becoming scientists, but instead, physicians. Well-designed research experiences can bridge this perceived 
gap by showing students how the scientific process relates directly to medical decisions they may one day be 
making. Pre-med students have found similarly focused pursuits to be both positive and productive, leading to 
gains in both research experience and research skills (Si, 2020). 
 
Evidence-based medicine (EBM), defined as the “explicit and judicious use of current best evidence in 
making decisions about the care of individual patients” (Sackett 1996; Dawes et al. 2005), is a standard 
element in medical and other clinically-focused professional school curricula worldwide (Maggio et al. 2013). In 
the United States, the Liaison Committee on Medical Education (LCME; 2022) Standards of Accreditation 
related to Curricular Content include the following expectations for medical schools: 
 

Standard 7.3  Scientific Method/Clinical/Translational Research 
The faculty of a medical school ensure that the medical curriculum includes instruction in the scientific 
method and in the basic scientific and ethical principles of clinical and translational research, including the 
ways in which such research is conducted, evaluated, explained to patients, and applied to patient care. 

 
Standard 7.4  Critical Judgment/Problem-Solving Skills 
The faculty of a medical school ensure that the medical curriculum incorporates the fundamental principles 
of medicine, provides opportunities for medical students to acquire skills of critical judgment based on 
evidence and experience, and develops medical students' ability to use those principles and skills 
effectively in solving problems of health and disease. 

 
Despite this clear articulation, integration of these components into the medical school curricula is neither 
standardized in delivery time/format nor even in topic coverage (Maggio et al. 2013); in particular, a meta-
analysis by Maggio et al. (2013) found that guiding students in identifying knowledge gaps and appropriate 
questions to address them was the least-addressed element. This variability may stem from a poor conception 
of what it means to actually teach – and ultimately practice – EBM (Thomas et al. 2022).  
 
Both the University of Louisville School of Medicine (ULSOM) and University of Kentucky College of Medicine 
(UKCOM) identify and assess essential student competencies in EBM. However, both institutions incorporate 
only a 2-8 week module in foundational EBM principles and biostatistics during the M1 year; subsequent 
courses in M2 and M3 focus on clinical applications of EBM. Rather than indicate a deficiency in the medical 
education curricula, this observation highlights the importance of instruction in fundamental processes of 
research at the undergraduate level, to better prepare pre-medical students for success in medical school.  
 
  



INNOVATION 
 
Teaching EBM involves developing students’ knowledge and skills in five key areas: (1) asking well-structured 
questions; (2) identifying and assembling relevant evidence; (3) critically evaluating the evidence; (4) applying 
the evidence with patients in mind; and (5) evaluating the process (Dawes et al 2005; Murray et al. 2020). 
These elements can be summarized as Ask, Search, Appraise, Integrate, and Evaluate (Tilson et al. 2011).  
 
At WKU, we have begun piloting a Clinical Research course which provides pre-medical students just such an 
opportunity. While our initial offerings have been well-received by students and successful in terms of meeting 
course objectives and learning outcomes, we recognize that this course is better seen as part of a broader 
thematic package of courses. Here we propose a Course-Based Undergraduate Research Experiences 
(CUREs) program in Evidence-Based Medicine Training (EBMT), which seeks to build foundational 
knowledge and skills in the research process within the context of clinically-important issues, disparities in 
healthcare services and outcomes, and fiscal implications of care strategies for hospital systems. 
 
APPROACH: EBMT PROGRAM DESIGN 
 
The proposed EBMT program incorporates both curricular and co-curricular, research-based student 
experiences to achieve the Specific Aims. Our design is intended to serve 15 undergraduate pre-medical 
students each academic year (45 total over the project period).  
 
Curricular components. The proposed EBMT program integrates three existing courses in the WKU 
Department of Biology: 
 

1. BIOL 369: Patient Coordinators – this three-credit, semester-long internship course places 
students at The Medical Center Bowling Green, where they serve as patient navigators helping to 
fill care gaps. Working with Med Center Health’s clinical integration team, patient coordinators aid in 
ensuring quality care and patient outcomes by linking electronic medical records (EMRs), patient 
data, appointment schedules, and physician planning, particularly as they relate to patients’ annual 
wellness visits. The internship also entails workshops on HIPAA, introductions to the organizational 
structure of a large healthcare system, and an overview of a standard EMR system. The course 
exposes students to how our healthcare system operates behind-the-scenes and in a real-world 
context. Following this experience, students are best prepared to ask relevant and nuanced 
questions about medical care and health disparities. BIOL 369 is offered every semester. 
 

2. BIOL 382: Introductory Biostatistics – this three-credit course teaches students the theoretical 
foundations of statistics and common methods of statistical analysis within the biological sciences. 
Approximately a third of the course is dedicated to clinically-relevant methods and case studies. 
The course gives students the necessary tools to set up quality research designs, with new or 
existing data, and to complete valid and appropriate statistical analyses. It includes an introduction 
to common statistical software packages, and develops their competencies in data manipulation 
and graphical representation of findings. Students also complete CITI training in research ethics. 
With the skills developed in this course, students are best prepared to both ask and answer 
hypothesis-based questions in the context of EBM. BIOL 382 is offered every spring semester. 
 

3. BIOL 397: Clinical Research – this three-credit course provides students an in-depth experience 
with scientific research from conceptualization through dissemination. Students are provided with a 
Request for Proposals (RFP). Under instructor supervision, student teams identify, research, and 
develop a clinical research proposal in partnership with our physician colleagues at The Medical 
Center Bowling Green. Following review of the primary literature on their selected topic, students 
identify a research question and use retrospective data from Med Center Health EMRs or publically 
accessible databases (e.g., Surveillance, Epidemiology, and End Results [SEER] Program, 
Healthcare Cost and Utilization Project [HCUP]) to design and conduct a pilot test related to their 
larger research objective. The results of the pilot analysis serve as a proof-of-concept of their 
subsequent research proposal. Students present their proposal to physicians and administrators at 
Med Center Health and Western Kentucky Heart and Lung/Med Center Health Research 



Foundation. After completing this course, students are best prepared to take an EBM research 
question from hypothesis generation through funding requests, data collection, analysis, 
interpretation, evaluation, and dissemination. BIOL 397 is offered every fall semester. 

 
Ideally, students will complete the course sequence in this order, beginning in their second or third year at 
WKU (BIOL 369 and BIOL 382 could be taken concurrently). This sequence would first provide students with 
the knowledge of relevant issues in clinical medicine, followed by an introduction to the statistical tools 
necessary to address such issues, and culminating in the opportunity to integrate and apply this knowledge 
and skills within an experiential, research-based context (via BIOL 397). Beyond learning, the program offers 
three value-added benefits to students: (1) recognition as EBMT Scholars for inclusion on the medical school 
applications; (2) the opportunity to describe their EBMT experience – and the knowledge and skills gained – 
during their medical/professional school interview process; and (3) the opportunity to continue and expand 
upon their pilot study during the subsequent Spring and/or Summer terms.  
 
Co-curricular components. We propose to also include several co-curricular experiential opportunities: 
 

1. The PD/PIs will identify and host a KY INBRE CUREs speaker at the annual Western Kentucky Heart 
and Lung/Med Center Health Research Foundation Symposium; this individual will be a practicing 
physician with expertise in training and/or practice of EBM. All EBMT students will be offered the 
opportunity to participate in the symposium, including an informal roundtable with the speaker. This 
experience will build students’ understanding of how EBM training translates into clinical practice. 
 

2. All EBMT students will have the opportunity to continue their research projects during the Spring 
semester following completion of BIOL 397. Students taking this opportunity will enroll for 1-2 credits of 
BIOL 399: Independent Research, under the direction of the PD/PIs. The final product will be a present 
a research poster presented at the WKU Student Research Conference and/or the Western Kentucky 
Heart and Lung/Med Center Health Research Symposium. This opportunity will further students’ 
knowledge and skills in data analysis, as well in disseminating their finding to a professional audience.  

 
3. All EBMT students will be invited to apply for one of three (3) EBMT Summer Scholars stipends 

offered each year. Selected students will receive a summer stipend and mentoring from the PD/PIs to 
expand upon their BIOL 397 project, with the aim of developing it into a publishable research product. 
This opportunity will build students’ skills at translating and disseminating their findings for a 
professional audience, and the potential to be first authors on a peer-reviewed publication.  
 

Linkage of curricular and co-curricular components to specific elements in EBM training (Dawes et al. 2005; 
Tilson et al. 2011; Murray et al. 2020) are discussed in Plans for Student Training below. 
 
 
PROGRAM EVALUATION AND OUTCOMES ASSESSMENT 
 
The PD/PIs will utilize a three-part strategy to demonstrate that the EBMT program is meeting its Specific 
Objectives, and to assess the associated program Student Learning Outcome. 
 
Deliverable Products. As part of the proposed EBMT curriculum, students will generate a minimum of four 
research-based products/outcomes: 
 

1. A 4-5 page, literature-sourced paper identifying a relevant clinical research issue (BIOL 369) 
2. CITI certification in Responsible Conduct of Research and Human Subjects Research (BIOL 382) 
3. A research proposal developed based on NIH AHRQ Small Research Grant Program (R03) 

proposal guidelines, including pilot data collection and analysis (BIOL 397) 
4. A PowerPoint presentation delivered to physicians and administrators of the Medical Center 

Bowling Green (BIOL 397) 
 

All research-based artifacts will be provided as evidence that the EBMT program is meeting the project’s 
Specific Objectives. 



Process-based learning gains. Established by the Genomics Education Partnership housed through Grinnell 
College, the Classroom Undergraduate Research Experience (CURE) survey assesses student experiences in 
"research-like" or other science courses (Lapatto 2004). This survey-based instrument measures learning 
gains and benefits relative to course elements. Results are nationally benchmarked, with mean reported 
leaning gains (+ SD) across 25 course elements of 3.59 + 0.275, and learning benefits across 21 knowledge 
and skills categories of 3.502 + 0.212, respectively.  
 
We will use the CURE survey in a pretest-posttest design to longitudinally assess learning gains derived from 
the EBMT program. Students will complete the pretest at the beginning of BIOL 369, and the posttest at the 
end of BIOL 397. We will adopt the following Criterion for Success and associated Attainment Target for 
student performance on the CURE instrument: 
 

Criterion for Success: A student will report a mean gain of 3.50 across all course elements and 
knowledge and skills categories. 
 

Attainment Target: At least 67% of students will attain the criterion level of success. 
 
Assessment findings will be provided as evidence that the EBMT curriculum provides meaningful learning 
gains for students.  
 
Student learning outcome assessment. In 2011, the Fifth International Conference of Evidence-Based 
Health Care Teachers and Developers set forth the CREATE framework, which defined seven categories of 
assessment – among them knowledge and skills – across the five steps of EBM (Ask, Search, Appraise, 
Integrate, and Evaluate; Tilson et al. 2011). Kumaravel et al. (2020) used the CREATE framework to evaluate 
12 different EBM assessment tools and found that, while none addressed the Evaluate step, the Assessing 
Competency in EBM (ACE) instrument (Ilic et al. 2014) was the only one to address the other four elements 
of EBM. This open-access, fifteen-item assessment uses a case study approach to assess students’ 
knowledge and skills across the EBM elements. Ilic et al. (2014) assessed validity of ACE using a cross-
sectional sample of 342 medical trainees across ‘novice,’ ‘intermediate,’ and ‘advanced’ levels of experience, 
and found statistically significant differences among groups, which can serve as a reference for use of ACE in 
other student demographic contexts.  
 
We will use the available ACE instrument to assess attainment of the program Student Learning Outcome. All 
EBMT students will participate in the assessment at the end of their EBMT program cycle. Based on the 
findings of Ilic et al. (2014), we will adopt the following Criterion for Success and associated Attainment Target 
for student performance on the ACE instrument: 
 

Criteria for Success: A student will receive an ‘EBM-Intermediate’ score on the ACE instrument 
across all items (equivalent to a minimum score of 9 out of 15). 
 
 Attainment Target: At least 67% of students will attain the criterion level of success.  
 

Assessment findings and analyses will be provided as evidence that the EBMT program is enhancing students’ 
knowledge and skills in the area of evidence-based medicine. 
 
  



PRELIMINARY STUDIES 
 
These proposed program courses have been pilot-tested individually with great success from Fall 2021 
through Fall 2022: BIOL 369 (N=21), BIOL 382 (N=25), and BIOL 397 (N=18). Course evaluations and student 
comments indicate these courses are already viewed as valuable to our pre-medical students. Research topics 
in BIOL 397 have included: the gender divide in NSTEMI cardiac events and outcomes; the effects of rurality 
and the medical provider shortage on skin cancer incidence, presentation, and survivorship; and the impact of 
pre-natal care on maternal morbidity and birthing outcomes. Our students have given seven research 
presentations to our partners at the Western Kentucky Heart and Lung/Med Center Health Research 
Foundation, and approximately 50% of students have decided to extend their research beyond the classroom 
into independent studies.   
 
One example of the potential integration of these courses occurred in 2021-22, when one BIOL 397 student 
team chose the Patient Coordinator Program as their research topic; their data subsequently showed the 
program led to a significant increase in primary care visits by diabetes and hypertension patients. This project 
resulted in a poster presentation at the WKU Student Research Conference. As these courses are connected 
and supplemented with co-curricular components as part of the EBMT Program, these linkages will grow.   
 
 
DISSEMINATION AND POTENTIAL FOR NIH FUNDING 
 
All student participants will present their project design and results to an audience of physicians and healthcare 
professionals; particularly well-developed and well-received projects may be expanded upon, presented at 
local student research conferences, and/or and submitted for consideration at regional or national medical 
conferences, such as the Kentucky Chapter of the American College of Cardiology. In addition, the PD/PIs will 
submit a proposal to present the EBMT program design, implementation, and outcomes at a national medical 
education conference, such as the AAMC Learn Serve Lead annual meeting. Finally, the PD/PIs will develop a 
manuscript describing the EBMT project and its outcomes for publication consideration to a national or 
international journal, such as Academic Medicine or BMC Medical Education. 
 
The proposed EBMT program is consistent with the project aims of NIH R25 funding programs such as 
Modules for Enhancing Biomedical Workforce Training (PAR-20-296), and Innovative Programs to 
Enhance Research Training (PAR-21-196). The participating organization for both of these active R25 
programs is the National Institute for General Medical Sciences (NIGMS), which has as its stated overarching 
goal to “support educational activities that complement and/or enhance the training of a workforce to meet the 
nation’s biomedical, behavioral and clinical research needs” and do so through (1) courses for skills 
development, (2) mentoring activities, and/or curriculum or methods development.  
 
Another potential R25 funding program is the Short-term Research Education Program to Enhance 
Diversity in Health-Related Research (RFA-HL-22-012). This program’s participating organization is the 
National Heart, Lung, and Blood Institute (NHLBI), which has the overarching goal to “support educational 
activities within the mission areas of the NHLBI that can enhance the diversity of the biomedical, behavioral 
and clinical research workforce by providing research experiences and related opportunities…to 
undergraduate and health professional students from diverse backgrounds...” In this context, ‘diverse 
backgrounds’ include students from traditionally underrepresented groups, as well as students who grew up in 
a U.S. rural areas as designated by the Health Resources and Services Administration (HRSA). Given the 
PD/PIs prior collaborations in cardiovascular-related research, EBMT topics in NHLBI focus areas could readily 
be targeted; in addition, WKU’s primary service region includes a significant number of designated rural areas, 
such that recruiting student participants who meet this element of diversity is readily attainable.  
 
While the identified programs have expiration dates on or before February 23, 2024, they are among a number 
of similar course-based mentoring program RFPs that have been released or reissued in recent years. For 
example, both PAR-21-196 and RFA-HL-22-012 are the third consecutive reissues of their respective targeted 
programs. The PD/PIs anticipate and will pursue funding through renewals of these or similar new programs as 
a means of sustaining the EBMT program beyond the proposed INBRE CUREs funding period. Our targeted 
timeline for NIH submission is October 2024 or April 2025. 
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PLANS FOR STUDENT TRAINING 
 
The following curriculum and co-curriculum map indicates where each EBM element would be addressed in 
the proposed curriculum, and at what level (Introduced, Developed, Mastered). Asterisks indicate optional 
activities and products. 
 

  Ask Search Appraise Integrate Evaluate 

BIOL 369 
Knowledge Introduced Introduced    
Skills Introduced Introduced    

BIOL 382 
Knowledge   Introduced Introduced Introduced 
Skills   Introduced Introduced Introduced 

BIOL 397 
Knowledge Developed Developed Developed Developed Developed 
Skills Developed Developed Developed Developed Developed 

       

Symposium 
Speaker 

Knowledge Developed Developed Developed Developed Developed 
Skills      

*Poster 
Presentation 

Knowledge      
Skills   Developed Developed Developed 

*EBMT  
Scholars 

Knowledge      
Skills   Developed Developed Developed 

 
Our goal is to bring students to the ‘Developed’ level of exposure to each EBM element, which we feel is 
appropriate for undergraduate, pre-medical students. This level of attainment will make EBMT students among 
the best-prepared students we graduate in terms of their potential to conduct independent clinical research. 
Their subsequent medical or professional school would allow students to build on the foundation established in 
order to reach the ‘Mastered’ level of exposure/proficiency. 
 
The table below summarizes the curricular and co-curricular elements associated with development of EBM 
knowledge and skills. Asterisks indicate optional activities and products. Deliverable Products tied to the 
project Specific Objectives are indicated in bold. 
 

 Student Activities 
(Knowledge and Skill Development) 

Student Products 
(Outcomes) 

B
IO

L 
36

9 

 
Complete workshops on HIPAA. 
Train on an electronic medical record.  
Learn the organizational structure of a large 
medical system.  
 
Participate in weekly screenings of patient 
charts to identify and assess care gaps.  
 
Interact with physicians and/or patients to 
address care gaps. 
 

 
Compose a literature-sourced paper (4-5 
pages) on a clinical issue relevant to the 
internship experience and EBM. 
 
Appraise the internship through final 
reflections on perceived student gains and 
potential for addressing care gaps in the 
health system. 



B
IO

L 
38

2 

 
Address theory and application of statistical 
methods to biological questions through 
readings, lectures, and discussion. 
 
Learn and practice with a range of statistical 
software packages. 
Analyze various protocols for selecting 
appropriate tests. 
 
Conduct statistical analyses appropriate to a 
range of biological questions. 
 

 
Complete CITI training in research ethics 
and human subjects research. 
 
Collaborate to complete case study 
assignments regarding statistical analysis 
and interpretation of results. 
 
Design and conduct analyses to best fit 
given scenarios in take-home exams. 

B
IO

L 
39

7 

 
Collaborate in teams to identify a relevant 
clinical issue and one or more specific 
research questions to address in a research 
proposal. 
 
Review current literature; emphasizes rigor, 
relevance, and potential contribution to the 
knowledge base.  
Generate hypotheses to address their 
clinical question(s). 
 
Design an experiment using existing data 
from the EMR or another large database. 
 
Conduct a pilot analysis as proof-of-concept 
for their proposal. 
 
Describe data collection, results and 
interpretation of pilot analyses; emphasizes 
feasibility, inclusion of a health outcome 
measure, and actionability. 
 

 
Compose an Institutional Review Board 
application. 
 
Complete a data request with inclusion and 
exclusion criteria. 
 
Write a research proposal following 
standard RO3 guidelines from the NIH. 
 
Include results and analysis from the pilot 
study in the proposal. 
 
Present project proposal to the Med 
Center administration, physicians, 
interns, and medical students. 
 
*Elect to complete their full projects the 
following semester in BIOL 399. 

C
o-

cu
rr

ic
ul

um
 

 
Attend and participate in the annual Western 
Kentucky Heart and Lung/Med Center 
Health Research Symposium. 
 
Build understanding of how EBM training is 
translated into clinical practice during a pre-
symposium interactive session with the 
speaker.  
 
*Apply for one of three (3) EBMT Summer 
Scholars stipends offered each year. 
 

 
*Develop and present a research poster 
at the WKU Student Research 
Conference and/or the Western Kentucky 
Heart and Lung/Med Center Health 
Research Symposium. 
 
*Apply for EBMT Summer Scholars program 
and stipends to further expand their project. 
 
*Produce a manuscript for submission to a 
medical journal. 
 

  
 



NON HUMAN SUBJECTS 
 
The human subjects data and information to be utilized in the proposed project are such that the project falls 
into the category of ‘Not Human Subjects Research.’ Based on the criteria established in the Research 
Involving Private Information or Biospecimens flowchart: 
 

1. The information is unidentifiable and being obtained from a commercial provider and/or a provider that 
is prohibited from releasing identifiers by established regulations and policies. 
 

2. There will be no interaction with living individuals, and the information cannot be linked directly to 
identifiable private information. 

 
Data and information will be derived from nationwide healthcare databases: 

1. The Surveillance, Epidemiology, and End Results (SEER) database obtainable through the National 
Cancer Institute 
 

2. The Healthcare Cost and Utilization project (HCUP) databases obtainable from the Agency for 
Healthcare Research and Quality 

 
Both of these information providers require purchasers to undergo appropriate training and abide by strict data 
use agreements that eliminate the ability to link private health information to living individuals. The PD/PIs have 
completed the necessary training and data use agreements. 
 
Data and information will also be derived from queries of Med Center Health’s Electronic Medical Records 
System (EMR). As a health care provider, Med Center Health has established and follows policies aligned with 
HIPAA regulations regarding the release and use of identifiable patient information. De-identified data only will 
be provided to the PD/PIs. 
 
In no case will the PD/PIs have access to the identities of patients contained in any of these databases and 
information sources. 



JUSTIFICATION FOR DELAYED-ONSET STUDIES 
 
All student research projects derived from the proposed Evidence-Based Medicine Training program will be 
based on retrospective, database-only queries of human patient records.  
 
As part of the program curriculum, student teams will be provided with a Request for Proposals (RFP). Under 
supervision of the instructors, student teams identify, research, and develop a clinical research proposal in 
partnership with our physician colleagues at the Medical Center Bowling Green. Following full investigation of 
the primary literature on their selected topic, students identify a research question and use retrospective data 
from Med Center Health EMRs or publically accessible databases (e.g., Surveillance, Epidemiology, and End 
Results [SEER] Program, Healthcare Cost and Utilization Project [HCUP]) to design and conduct a pilot test 
related to their larger research objective. The results of the pilot analysis serve as a proof-of-concept of their 
subsequent research proposal. 
 
Most data sources (SEER, HCUP) are publically-available. All data sources made available to the PD/PIs or 
project students will ensure security of protected health information (PHI); no data sources will include personal 
identifying information, and data use agreements prohibit use of database information to use database records 
to retroactively identify individuals. As such, all student research projects meet the criteria for Exempt status. 
 
The PD/PIs have completed the appropriate Human Subjects Education Certification (CITI), and all students 
complete the same training as part of the curriculum prior to development of their research proposal. 
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December 8, 2022 
 
INBRE Grant Review Committee 
 
To whom it may concern: 
 
I am writing to support Drs. Natalie Mountjoy and Doug McElroy’s INBRE CURE application entitled, 
Evidence-based Medicine Training (EBMT).  As a majority of the Biology majors at Western Kentucky 
University are pre-professional students, there is a need to provide training for them in the scientific method as 
applied to clinically-relevant research.  This will prepare students to conduct independent clinical research in 
medical school and as health-care professionals in the future.  Drs. Mountjoy and McElroy are more than 
capable of leading this effort.  They recently worked together to develop two of the core courses proposed to be 
a part of the EBMT, BIOL 369: Patient Coordinators and BIOL 397: Clinical Research, both of which have 
received very positive reviews from students.  The third course, BIOL 382: Biostatistics, has been taught by Dr. 
McElroy for many years, and as analyzing data and testing hypotheses with statistics is a vital part of the 
scientific method, it is a logical core course for the EMBT.  Unlike the other two courses, Biostatistics is a 
course that is not limited to the proposed cohorts of 15 for the EMBT. 
 
As a Biology Department, we have purposefully pursued a curricular path that encourages students to get 
actively involved in the scientific experience.  All Biology majors must now take at least three laboratory 
courses and one scientific process course in which data is collected, analyzed, and presented.  This proposed 
EMBT fits perfectly with our desire to expose more students to the scientific process. 
 
In short, I support this proposal and will provide Drs. Mountjoy and McElroy with any administrative support 
needed to make the program successful.  I have already dedicated a student computer workroom for the 
proposed computer workstations which currently only has one workstation in it for data analysis.  The core 
EBMT courses are already part of the teaching load of Drs. Mountjoy and McElroy, so this CURE should not 
negatively impact their ability meet their other research, teaching, or service obligations. 
 
Sincerely, 

 
Michael E. Smith, Ph.D. 
Professor and Department Chair 
Department of Biology 
Western Kentucky University 
Bowling Green, KY 42101 
michael.smith1@wku.edu 

mailto:michael.smith1@wku.edu
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