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Abstract
	 Pipeline programs in health and biomedical sciences 
have gained attention as students who engage in these 
programs are more likely to enter into associated fields. In 
2012, to support the mission of Oakland University Wil-
liam Beaumont (OUWB) School of Medicine, the Future 
Physicians Summer Enrichment Program (FPSEP) was 
launched for regional high school students. Recently, a 
program review was performed to determine if the pro-
gram was meeting its goals to: 1. increase diversity and 
inclusion in medicine, 2. serve the needs of the commu-
nity, and 3. facilitate students entering the medical and 
biomedical sciences pipeline. Program structure, partici-
pant demographics, and analysis of surveys administered 
to past participants indicate that the program is meet-
ing its goals and supporting the mission of the medical 
school. The results of this analysis, areas for improvement, 
strengths of the program, and solutions to refine the pro-
gram are presented in this article. These lessons learned 
can help other institutions develop and refine their pro-
grams to increase diversity and inclusion and promote the 
entry of students into the pipeline.

Keywords: pipeline programs, high school students, medi-
cal schools, program evaluation

Introduction
	 Pre-college pipeline programs are considered power-
ful tools to expose students to academics, provide a sense 
of belonging, and convey the importance of life-long 
learning (Afghani et al., 2013; Fritz et al., 2016; Houtz 
& Kosoko-Lasaki, 2006; Murray et al., 2009). In 2008, it 
was estimated that biomedical pipeline programs were 
offered by more than 70 medical schools, universities, re-
search institutions, and hospitals across the United States 
(Office of Science Education, 2008). These numbers have 
undoubtedly increased. Such programs expand under-
graduate enrollment by inspiring high school students to 
pursue science- and health-related careers. Indeed, stud-
ies reveal that these programs increase students’ knowl-
edge of health and biomedical science careers, enhanc-

ing their desire to pursue a career in medicine or STEM 
fields (Chang et al., 2016; Crump & Winkleby, 2015; Kaye 
et al., 2014; VanMeter-Adams et al., 2014; Winkleby et al., 
2009). To meet future regional needs regarding health 
and biomedical careers and with the knowledge of the 
above, the Oakland University William Beaumont School 
of Medicine (OUWB) created the Future Physicians Sum-
mer Enrichment Program (FPSEP). This program aims to: 
1. increase diversity and inclusion in medicine, 2. serve 
the needs of the community, and 3. facilitate students 
entering the medical and biomedical sciences pipeline. To 
ensure that the goals of the program were met, a program 
review was conducted.

The Need for Pipeline Programs
	 Nationally, according to the Bureau of Labor Statistics 
(2020a), healthcare occupations are the most in-demand 
professions, with a projected 14% increase in growth from 
2018 to 2028. This demand is due to several factors, in-
cluding increased health care needs from an aging Ameri-
can population and those with chronic conditions, a pro-
jected large percentage of healthcare professionals retiring 
in the next decade, and the effects of anticipated health 
care reform measures (Buerhaus et al., 2017). However, 
the nation is facing a significant healthcare worker short-
age across all major healthcare occupations, including an 
estimated 139,000 physician shortage by the year 2033 
and 200,000 new nursing job openings annually (As-
sociation of American Medical Colleges [AAMC], 2020a; 
American Association of Colleges of Nursing [AACN], 
2019a; Buerhaus et al., 2017; Bureau of Labor Statistics, 
2020b).
	 Both healthcare and biomedical sciences are of vital 
importance at a national level and at a state level. Accord-
ing to the Michigan Bureau of Labor Market Information 
and Strategic Initiatives (n.d.), long-term employment 
projections for 2028 show similarly increased demand 
compared to national predictions for biomedical and 
healthcare-related fields in Michigan. For example, de-
mand for medical scientists will increase by 3.7%, bio-
chemists and biophysicists by 4.1%, health specialties 
educators by 17.6%, and healthcare practitioners and 

allied health technical occupations by 4.8% (Michigan 
Bureau of Labor Market Information and Strategic Initia-
tives, n.d.). 
	 In addition to addressing workforce shortages, increas-
ing diversity in biomedical sciences and the health profes-
sions is a state and national priority (National Academies 
of Sciences, Engineering, and Medicine, 2016; National 
Academies of Sciences, Engineering, and Medicine, 2018). 
Having diversity in health fields improves innovation and 
research and, with regards to medicine, leads to improved 
patient health outcomes (AlShebli, 2018; Epstein, 2014; 
Gomez & Bernet, 2019; Laditka, 2004; Swartz, 2019). 
Furthermore, members of marginalized populations bring 
knowledge of the health and societal issues that non-ma-
jority individuals face. Surveys of medical residents across 
multiple institutions were contacted to measure their 
comfort in caring for underserved populations (Lopez et 
al., 2008; Marshall et al., 2017; Wieland et al., 2010). Spe-
cifically, both Lopez et al. (2008) and Wieland et al. (2010) 
found that respondents who identified as African-Amer-
icans scored highest in their knowledge of underserved 
populations regarding healthcare access, socioeconomic 
position, and topics pertaining to racial and ethnic health 
disparities. In addition, women scored higher than men 
regarding these measures (Wieland et al., 2010). 
	 While gains have been made regarding increasing ra-
cial and ethnic diversity in STEM and medicine in the last 
few decades, gaps exist in degree attainment between 
underrepresented minorities (URMs) and White and 
Asian counterparts (National Science Foundation, 2019a). 
According to the United States Census Bureau (2019a), 
African Americans / Black Americans comprise 13.4%, 
Hispanics make up 18.5%, and Alaskan Natives / Native 
Americans represent 1.3% of the US population. Yet all are 
underrepresented in science and medicine (Table 1). In-
deed, a recent National Science Foundation (2018) report 
on graduate education in science and engineering shows 
URMs represented 9% of all doctoral degrees awarded in 
2015, the last year reported on the survey, up from 6% 
in 2000. The disparity is also present when we consider 
socioeconomic status and geographical distribution as 
well. The academic achievement gap between students 
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with lower socioeconomic status and those with higher 
socioeconomic status has been well described (American 
Psychological Association, n.d.; Palardy, 2007; Perry, 2010). 
Economically disadvantaged students are less prepared 
for STEM fields and are less likely to enter into these 
fields (Jury, 2017). Students from a lower socioeconomic 
bracket are less likely to participate in optional summer 
STEM experiences before college, and positive experiences 
in high school can influence STEM persistence (Liu, 2020; 
Maltese, 2011). Moreover, they are less likely to partici-
pate in STEM courses after high school (Cooper, 2020; Niu, 
2017). Therefore, it is vital that diverse populations are 
recruited to participate in biomedical programs.
	 Patterson and Carline (2006) have reviewed best prac-
tices for partnerships between health professional schools 
and K-12 partners who promote minority access to health 
careers. These practices include multidimensionality, 
strengthening skills in an academic environment, and de-
veloping self-esteem and cultural awareness. In addition, 
all successful programs appear to have in common strong 
administration, organizational support, knowledgeable 
faculty, and an enjoyable and engaging learning environ-
ment (Afghani et al., 2013; Blank, 2015; Derck et al., 2016; 
Smith et al., 2009; Winkleby et al., 2009). The OUWB Fu-
ture Physicians Summer Enrichment Program (FPSEP) is a 
readiness initiative supporting these practices to increase 
diversity, equity, and inclusion in healthcare. In addition, 
the program attempts to guide students on how to ap-
ply to college and post-baccalaureate programs, navigate 
college, and create networks that will help them in their 
future endeavors (Appendix A).

Program Description
Future Physicians Summer Enrichment 
Program (FPSEP)
	 OUWB welcomed its charter class of medical students 

in August 2011 with a mission of having a “collaborative, 
diverse, inclusive and technologically advanced learn-
ing community” (Oakland University William Beaumont 
School of Medicine [OUWB], n.d.). OUWB’s strategic goals 
focus on sustaining excellence in medical education and 
increasing inclusion and “serving the community through 
the faithful execution of the mission,” and meeting its 
needs (OUWB, n.d.). To this end, the medical school’s Of-
fice of Diversity & Inclusion sponsored its first cohort of 
high school students in FPSEP in 2012 and has contin-
ued to offer it annually. This two-week summer onsite 
program is designed to enhance opportunities for high 
school-age students to learn about topics in medicine 
in a curriculum designed to highlight the connections of 
scientific, humanistic, and clinical perspectives of medi-
cal practice. Several of the medical school’s faculty and 
medical students volunteer time to design and implement 
the curriculum. FPSEP has elements in common with pro-
grams previously described that aim to stimulate interests 
in healthcare careers (Briskey et al., 2017; Chang et al., 
2016; Winkleby et al., 2009). 
 
A Brief Program History of FPSEP
	 FPSEP started in 2012 as a joint program with the 
OUWB Office of Diversity & Inclusion, the Chaldean Fed-
eration of America, and the Chaldean Chamber of Com-
merce. The program has grown from an initial cohort of 
ten students to forty students. The forty 10th-12th grade 
students represent diverse social-economic backgrounds 
from several southeast Michigan counties, including 
Wayne, Oakland, Genesee, and Macomb, in partnership 
with the Oakland University Office of Public School Acad-
emies (Table 2 and Figure 1). Students with a high po-
tential for future success and an interest in medicine and 
health sciences are encouraged to apply (Appendix B). 
	 When the initiative began in 2012, it initially launched 

with a human anatomy and physiology-based focus. At 
the time, what made the program unique was the utili-
zation of clinical and Foundational Medical Studies (FMS) 
faculty and hospital professionals with expertise in clinical 
care. As the program grew, it expanded to incorporate cell 
and molecular biology, medical ethics, behavioral health, 
and social determinants of health; invite medical students 
to serve as teaching assistants; and expose participants to 
allied health careers. In addition, a team research project 
opportunity was integrated into the curriculum to chal-
lenge the participants to learn more about medical topics 
and their impact. Students that complete FPSEP are also 
encouraged to participate in the Summer Research Op-
portunity Program (SROP), a six-week program designed 
to introduce senior high school or recently graduated stu-
dents to the mechanics of medical research. 

Participant Recruitment and Selection
Recruitment
	 Recruitment efforts rely heavily on sharing informa-
tion about the program through several organizations 
and professional and personal networks. The program ad-
ministration staff has cultivated relationships with school 
districts and charter schools in southeast Michigan. A col-
laboration with Oakland University (OU) Undergraduate 
Admissions allows students to be introduced to campus 
life and receive guidance on college readiness. In addition, 
social media announcements, mass email mailings, high 
school visits, website announcements, teacher and prin-
cipal nominations of students, word of mouth, and most 
recently, communications with faith leaders have been 
used to share information. The outreach and marketing for 
the program start in December prior to the end of the se-
mester and are sent monthly through the April application 
deadline. 

Note.    aUnited States Census Bureau, 2019a.      bMartinez & Gayfield, 2019.      cAAMC, 2019.      dAACN, 2019b.       eNational Science Foundation, 2019b. 

Table 1.    Underrepresented Minorities in STEM and Medicine in the US
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Application and Selection Process
	 All interested students must complete an application 
and submit two letters of recommendation, two essays, 
and official transcripts by the April deadline. The two es-
say questions were:

1. Why are you interested in this program and 	
	 healthcare, and what unique characteristics do 	
	 you bring to the program?
2. What events have helped shape your desire to 	
	 learn more about medicine? Please describe.

The selection process is completed by a committee, in-
cluding the FPSEP faculty curriculum coordinators, the 
Director of Diversity & Inclusion, the Diversity & Inclusion 
Program Coordinator, and colleagues in Oakland Univer-
sity Office of Public School Academies (OU/PSA). See the 
rubric and standards for acceptance for more information 
(Appendix B).

Program Curriculum
	 Multidimensionality drives the curriculum of the 
FPSEP program, fostered by a faculty culture of innovative 
teaching in the undergraduate medical education pro-
gram. In addition to hands-on learning in labs and clinics, 
students benefit from campus tours, an orientation to “col-
lege life,” and question and answer sessions led by faculty, 
staff, and medical students on career paths. 
	 The enrichment program curriculum focuses on the 
basic biological sciences and the connection to medicine 
and medical discoveries. It is designed to encourage stu-
dent collaboration in small groups of five to six students, 
with a total of 18 group sessions taught by FMS faculty 
and hospital-affiliated clinicians at Beaumont Health over 
two weeks during June (Sample Program Schedule in Ap-
pendix A). Sessions were held on the Oakland University 

campus and at its affiliated Beaumont Health System hos-
pital.  
	 Interactive sessions accompany daily discipline-based 
lectures. A description of the main components follows:

•	 interactive sessions on medicine and medical 
school-related topics include: an introduction to 
medicine lecture; a tour of the medical school 
campus; hands-on activities in the anatomy lab 
and microbiology and cell biology lab; health and 
wellness overviews; nutrition, disease prevention, 
mindfulness, medical ethics, basic science, anato-
my, and physiology lectures; question and answer 
periods with the medical faculty; and lunches and 
interaction times with medical students; 

•	 career-focused presentations in the healthcare 
and biomedical sciences where faculty present 
their paths to biomedical and clinical science ca-
reer success, and undergraduate medical students 
offer their unique stories illustrating ways to ac-
ceptance into medical school;

•	 tour of the Moceri Learning Center includes: an 
introduction to hospital care delivery systems, 
exploration of the hospital complex, demonstra-
tions (ex: CPR, Heimlich Maneuver, etc.), simula-
tion activities (ex: virtual reality, e-Learning, etc.), 
question and answer periods with medical prac-
titioners, and lunch in the residents’ lounge with 
medical interns; 

•	 guidance to students on small-team research 
projects (PowerPoint, infographic, or poster) on a 
topic of interest related to the concepts of the cur-
riculum; and 

•	 a final colloquium convened at the end of the pro-
gram for teams to present their scholarship to the 

community, including parents, medical students, 
teaching faculty, the Dean of OUWB, and the OU 
president. The Dean delivers the keynote address 
and awards certificates of completion to students, 
following each teams’ collaborative oral presenta-
tion of their completed projects.

Program Evaluation
	 An initial evaluation of FPSEP was conducted to assess 
if the goals of the program were being met in supporting 
the mission of the medical school. Specifically, trends in 
program participation and the results of a follow-up eval-
uation survey sent to all past participants in 2019 were 
used to evaluate the program. 

Trends in Program Participation
	 The program has been offered annually since 2012 
with eight cohorts of student participants from local area 
high schools. A total of 214 students out of 344 appli-
cants have been accepted into the program. The average 
number of participants per year was 27, with all student 
participants completing the program. The demographic 
make-up of the participants reflects a widely diverse 
mix of minority, cultural and ethnic-based backgrounds, 
including those of African American, Hispanic, Indian, 
Chaldean, and Middle East descent. Table 2 shows a 
breakdown of student participants by reported gender 
and race. As no students identified as Native American / 
Alaska Native or Native Hawaiian / Pacific Islander, they 
are not reported in the table.
	 The FPSEP program serves the community surround-
ing Oakland University’s Rochester campus. Figure 1 il-
lustrates this region with notations indicating the num-

Table 2.  Demographics of  FPSEP Participants, 2012 - 2019

Note.     aIn 2018, one student identified as Arab and Spanish.        bIn 2019, one student identified as African American and White.
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ber of participants during the four most recent program 
implementations from 2016-2019, including the program 
participants’ high school locations. As the program has 
grown, the goal of supporting qualified students with 
lower socioeconomic status and minorities underrep-
resented in medicine has come into sharper focus. The 
American Association of Medical Colleges (AAMC) (2004) 
defines underrepresented in medicine as “those racial 
and ethnic populations that are underrepresented in the 
medical profession relative to their numbers in the gen-
eral population.” The majority of participants come from 
Oakland County. The program has a higher percentage 
of Asian American individuals when compared to the 
general population of the United States and Oakland 
County, Michigan, where the school is located (Tables 1 
and 2). Specifically, the demographic make-up of Oakland 
County is 72.3% White (compared to 76.4% nationally), 
13.6% African-American (13.4% nationally), 7.2% Asian 
(5.9% nationally), and 4.0% Hispanics-any race (18.5% 
nationally) (Southeast Michigan Council of Governments, 
2019; United States Census Bureau, 2019a). The percent-
age of African-American participants in the program has 
remained similar to the general population for most years; 
however, the largest percentage of racial and ethnic mi-
norities participating are Asian and Middle Eastern. Over-
all, the share of Hispanic / Latino students is on par with 
the county. Interestingly, the program is skewed toward 
higher participation of females compared to males. This 
may be explained by the increased interest of women in 
the biological sciences and clinical fields. Women are 58% 

or more of graduate students in biological, clinical, and 
health science doctoral programs, excluding medical doc-
tors (AAMC, 2020b).
	 Using data publicly available through GreatSchools 
(n.d.) and the CARES Engagement Network (n.d.), the 
socioeconomic and racial-ethnicity status of students was 
mapped onto the school locations of program participants 
(Figure 1). The majority of the high schools reside in mid-
to higher-income areas and have less socioeconomic di-
versity. Moreover, there is an inverse relationship between 
socioeconomic status and underrepresented minorities 
in the school populations. Oakland County, Michigan, is 
the second wealthiest county in Michigan, with a median 
household income of $79,698 in 2019 dollars (Southeast 
Michigan Council of Governments, 2019). This is compared 
to the national median household income of $63,179 
(United States Census Bureau, 2019b).

Follow-Up Longitudinal Evaluation Survey
	 The OUWB Office of Diversity & Inclusion created a 
program-specific follow-up survey to reach past partici-
pants and gather evaluation data on all diversity summer 
programs, including FPSEP (Appendix C). The survey con-
tained 18 questions, including those related to: 

•	 survey participant demographics (gender, race, 
age, highest completed level of school, GPA);

•	 which university or college they attended or 
planned to attend;

•	 intended career and field of study, including the 
influence of the summer program on their desire 

to pursue a healthcare field and become a physi-
cian;

•	 satisfaction with the summer program;
•	 what inspired them to participate in the summer 

program; and 
•	 if they would recommend the programs to a 

friend.
The survey was distributed in 2019 via email to all past 
program participants. A total of 37 individuals responded. 
Table 3 reports the demographics of the survey respon-
dents (Appendix D). Below we outline our interpretations 
of the survey with regards to meeting our goals.

Meeting the Community’s Needs Regarding 
Learning about Career/Medical Paths
	 The opportunity to gain experience in health and 
biomedical sciences inspired student participation in the 
program. Several interests emerged, with most students 
stating that they wanted to learn about different fields 
and career paths in health and medicine. In addition, the 
program offered the opportunity to network with medi-
cal students and health professionals in the area, meet 
like-minded peers, gain knowledge, and get hands-on 
experiences before college. Individual students specifically 
commented: 

My interest and curiosity to learn more about the 
medical field inspired me to participate in the OUWB 
Diversity and Inclusion Summer Pipeline Program. I 
really wanted to learn more about the different as-
pects of the medical field and various opportunities 

Note. Map A (left) and Map B (right) identify the major cities and towns in the Southeast Michigan region, with the medical school identified by a yellow star. Each map 
includes circles representing the area high schools attended by the program participants and the number of students from those high schools from the 2016 - 2019 program 
years. The within-circle shading indicates additional information. Map A indicates the proportion of student participants in each school from low-income families with dark 
blue shading. Map B compares White students (pink shading) to students defined as underrepresented in medicine (dark blue shading) in each school. 

Figure 1.    High School Demographics of FPSEP



J o u r n a l  o f  S T E M  E d u c a t i o n      V o l u m e  2 2  •  I s s u e  4      O c t o b e r - D e c e m b e r  2 0 2 110

and pathways I could consider and would be interested in. 

I was very excited to attend FPSEP because of its unique 
structure that made me feel like I was already in medi-
cal school. I liked that I was able to experience actual 
medical school courses taught by actual medical school 
professors. Last summer, I was looking for medicine re-
lated camps, and I came across FPSEP online. I am very 
glad that I attended the camp; it was a perfect fit for my 
interests. 

At the time my inspiration was to gain further knowl-
edge on the field of medicine because I did not know 
much at all. 

Increasing the Number of Students Entering 
the Medical and Biomedical Sciences Pipeline
	 In the follow-up survey, participants were asked a se-
ries of questions about their plans to attend university, ca-
reer choices, and their satisfaction with the program. The 
results are summarized below and represented in Figure 2.

	 University Attended or Planning to Attend. 
When asked which university they attended or hoped to 
attend following high school, 94.6% (n=35) of students 
elected to respond to this question and provided a free 
text response (Figure 2a). Of those, 25.7% (n=9) stated 
they attended or planned to attend Oakland University, 
with 88.5% (n=31) providing the name of a university in 
the state of Michigan. The remaining four students men-
tioned an out-of-state 4-year-institution.
	 Intended Career Path in Healthcare Fields. Sev-
eral questions on the survey asked about the participant’s 
intended field of study and career path. When asked how 
likely they were to pursue a career in a health sciences 
field after attending the summer program, 89.2% (n=33) 
stated they were “extremely likely,” with 10.8% (n=4) ex-
pressing moderately likely or slightly likely (Figure 2b). In 
addition, participants were explicitly asked about becom-
ing a physician, and 59.5% (n=22) stated they “definitely 
will,” 24.3% (n=9) “probably will,” and 16.2% (n=6) 
“might or might not” (Figure 2c). The specialties students 
reported interest in included emergency medicine, inter-
nal medicine, neurology, OB/GYN, pediatrics, psychiatry, 
and surgery. Other students cited a STEM or allied health 
science field as a potential career choice, including engi-
neering, biological research, and physical therapy.
	 Narrative feedback from the students indicates that 
this experience helped reinforce their desire to continue 
in a health-related field. Three students specifically com-
mented: 

My interest in medicine initially inspired me to 
participate in the OUWB Diversity & Inclusion FPSEP 
program. Although I thought the program would simply                                                                                                                                           
be educational, after reflecting on my time during the 
program, I’ve also realized that I want to truly pursue 
medicine for the rest of my life.

FPSEP was truly a great experience that helped me 
learn more about the career paths I am interested in 
pursuing and how I can further my knowledge of the 
medical field.

The Medical Student Panel Discussion helped me 
understand the life of medical school students and 
provided me motivational advice on pursuing your 
dreams to help others and enjoy interests in medicine.

	 Satisfaction with Summer Program. Students 
who participated in the program had a high degree of 
satisfaction. Nearly all, 97.3% (n=36), of the students 
were either “very satisfied” or “satisfied” with the program, 

with 81.1% (n=30) reporting “very satisfied” (Figure 3). 
In addition, 86.5% of students reported that they would 
recommend the program to a friend.  Moreover, 43.2% 
went on to participate in local, national, and international 
STEM programs. A student wrote: 

I greatly enjoy the spirit of Oakland University and 
desired to learn about the medical programs Oak-
land University offered. This program allowed me to 
explore and pursue my future academic goals and 
help me prepare for upcoming challenges of college 
life in terms of self-discipline, maturity, responsibility, 
motivation, communication, and confidence skills. 
It prepared me to proactively handle challenges and 
manage college and external stress. Moreover, this 
program provided an opportunity to meet other stu-
dents who share similar interests as me; I was able to 
share my experiences with them, gain perspectives 
about their experiences, and develop professional 
connections while working on team-based projects. 

Lessons Learned
	 The follow-up longitudinal evaluation survey results 
indicate that the FPSEP program has a positive influence 
on students’ future career decisions, including which 
degrees they choose to pursue and whether they seek a 
career in a health or biomedical sciences field. In addition, 
preliminary analysis suggests that the program’s mis-
sion is being met; however, there is the opportunity for 
continuous improvement. Below, the strengths, areas for 
improvement, and future directions are described.

Strengths
Meeting the Institutional Mission
	 This program attempts to meet the mission of Oakland 
University to “cultivate[s] the full potential of a diverse and 
inclusive community” and meet its strategic goal of di-
versity and inclusion to “Become a campus of choice for 
students, administrators, faculty and staff from underrep-

Figure 2.  Participants Future/Current Plans

Note. Results of the follow-up survey are 
reported (N=37).

Note. Former participants (N = 37) were surveyed    	
	     about their satisfaction with the program.

Figure 3.   Participant Program Satisfaction
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resented minorities and underrepresented groups” (Oak-
land University, n.d.). These institutional goals are linked 
to the greater education priorities for the State of Michigan 
related to access to technology, education, and resources.
	 In 2006, the State Board of Education released the 
State of Michigan Educational Technology Plan in which 
one of the eight objectives stated: “Every Michigan educa-
tor and learner will have equitable and sustained access, 
through statewide coordination and support, to resources 
necessary to transform teaching and learning through ed-
ucational technology” (Michigan State Board of Education, 
2006, p. iii). The plan focused on a projected statewide 
objective for access. This plan was updated and presented 
as an educational technology roadmap to the State Board 
of Education by Brian Whiston, the State Superintendent 
of the Michigan Department of Education, in 2017 and 
reiterated:

Michigan students cannot wait for incremental chang-
es in teaching practices to impact their learning. Each 
year, approximately 100,000 students graduate from 
public high schools across the state (source: www.
mischooldata.org). Some possess skills to be successful 
in a global economy, while others do not. The zip code 
of each student must not be the determining factor in 
the learning experiences, curricula, technology, and 
teacher expertise available. (Michigan Department of 
Education, 2017, p. 10).

	 Oakland University is located in one of the wealthi-
est counties in the nation, and the areas surrounding 
Oakland University are segregated by race/ethnicity and 
social class (Figure 1) (CARES Engagement Network, n.d.; 
Southeast Michigan Council of Governments, 2019). More-
over, the metropolitan area of Detroit is one of the most 
segregated urban areas in the United States, and individu-
als in these communities have reduced opportunities to 
interact. Individuals living in the wealthy-majority White 
suburbs have increased access to educational opportuni-
ties not found in less-affluent areas (Darden et al., 2010; 
Farley, 2018; Massey & Tannen, 2015). This program is 
uniquely positioned to not only increase diversity in the 
healthcare and biomedical science pipeline, but to allow 
students who would not normally have the opportunity 
to interact to come together, learn, and exchange ideas. 

Sponsorship and Collaboration
	  FPSEP’s continued growth and success are due to 
support within the medical school. First, the Office of 
Diversity & Inclusion is responsible for managing the 
summer pipeline programs and is a separate administra-
tive entity from the academic departments of the medical 
school. The program receives dedicated financial support 
from the medical school administration. The Office of 
Diversity & Inclusion manages program logistics, includ-
ing marketing, recruitment, participant selection, trans-
portation, room reservations, catering, and participant 

communication. Second, the Office of Diversity & Inclu-
sion has established effective professional partnerships 
with several stakeholder groups in planning and offering 
several programs that include faculty, medical students, 
physicians, and medical librarians. Faculty lead the design 
and implementation of the daily sessions in the FPSEP 
curriculum in consultation with the Office of Diversity & 
Inclusion. In addition, medical students have been an es-
sential resource to the success of FPSEP. They share their 
journeys to medical school with the student participants, 
often changing student perspectives on medicine. 

Program Curriculum
	 Diverse teaching methods, such as problem-based 
learning and completion of research projects in small 
groups, add to the experience by introducing new learn-
ing processes for students to engage. Student feedback 
has been captured on this multidimensional program 
structure through the follow-up longitudinal evaluation 
survey. One student stated, “...the bioethics session taught 
me how patients value certain treatments and the moral 
rights associated between the patient and doctor.” In addi-
tion: 
 

I was very excited to attend FPSEP because of its unique 
structure that made me feel like I was already in medi-
cal school. I liked that I was able to experience actual 
medical school courses taught by actual medical school 
professors.

I really enjoyed the immunology [session] and seeing 
how doctors have to piece together information like [a] 
puzzle in order to determine a disease. The session on 
college was also very useful as seeing what to do later 
this summer once I start applying.

	 Also, tours at the hospital and the medical school 
clinical skills training center provided them with knowl-
edge of how the medical students practice their patient 
skills in a realistic, welcoming environment. Moreover, 
the team project provided students with an opportunity 
to improve their communication and collaboration skills. 
Each team had a chance to present their project on the last 
day of the program. An additional benefit of working in 
groups is that it allowed an opportunity to network with 
like-minded students. One participant commented:

Moreover, this program provided an opportunity to meet 
other students who share similar interests as me; I was 
able to share my experiences with them, gain perspec-
tives about their experiences, and develop professional 
connections while working on team-based projects. 

Student Satisfaction & Influence 
on Career Interests
	 Another strength of the program is that it is well re-
ceived by student participants. Student participants who 
completed the survey reported a high degree of satisfac-

tion, and a large percentage of participants indicated they 
would recommend this program to others. The follow-up 
longitudinal evaluation survey may have encountered se-
lection bias in that the more satisfied a student was with 
the program, the more likely they were to respond to the 
survey. In addition, the population demographics of the 
survey differed from that of the program, with 40% of 
respondents being White (Appendix D). This led to a re-
view of the narrative comments received on the end-of-
program survey given to students on the last day of the 
program in 2018 and 2019. Students stated they enjoyed 
the program not only for exploring careers in medicine but 
also for gaining life skills. One student stated: 

I greatly enjoy the spirit of Oakland University and 
desired to learn about the medical programs Oakland 
University offered. This program allowed me to explore 
and pursue my future academic goals and help me pre-
pare for upcoming challenges of college life in terms 
of self-discipline, maturity, responsibility, motivation, 
communication, and confidence skills. It prepared me 
to proactively handle challenges and manage college 
and external stress. 

In addition, students specifically reported liking the diver-
sity. A student stated: 

Most of the programs closer to my home were very ex-
pensive and short. It was great having a mix of people 
from different races, gender, and schools. It allowed all 
of us to engage in a very diverse experience.

Many students spoke about the friendships they were 
able to forge, learning about the medical field, and rec-
ommending the program to others. The following feed-
back can further illustrate student feelings regarding the 
program:

This program has opened up so much for me, mainly 
made me more interested in medicine, helped me 
understand the complexity of it more, gave me experi-
ences I wouldn’t have received elsewhere, and created 
lifelong friendships with some of the nicest people 
I have met. I am very appreciative of all the time and 
effort [the director] put into this program, and I will 
most certainly be suggesting the program to fellow 
classmates and friends.

	 Overall, the student participant feedback expressed 
appreciation for the program’s many aspects, including 
the wide variety of learning experiences, meeting medical 
students and learning from experts from different medical 
disciplines, and the opportunity to interact and develop 
relationships in a professional team environment. The 
literature demonstrates that creating medical pipeline 
programs with academic rigor and additional individual 
extended support for high school students reinforces 
their interest in medicine and research post-high school, 
prompting their continued interest in medicine as a career 
(Bedaiko et al., 1996; Winkleby, 2007). In addition, bio-
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medical and medical pipeline programs focused on improv-
ing diversity in health careers enhance the recruitment of 
underrepresented minorities into the pipeline (Duffus et al., 
2014).  This was observed in the current program where the 
majority of students exiting the program indicated that they 
were majoring or planning to major in biomedical sciences 
and enter into a career in medicine or biomedical sciences, 
including those that are URM or a member of an ethnic mi-
nority (Figure 2a-c and Table 3 in Appendix D).

Areas for Improvement
	 In reflecting on the strengths of the FPSEP program, 
there are also opportunities for growth and continuous 
improvement for future years. 

Socioeconomic and Geographic Diversity 
	 While the program has consistently included a racially 
and ethnically diverse participant population, it lacks 
socioeconomic and geographic diversity. Program par-
ticipants have primarily been from the affluent commu-
nities immediately surrounding Oakland University. One 
contributing factor to this remaining challenge is a lack of 
transportation. The program runs from 9 am to 5 pm for 
two weeks in the summer. Many students in less affluent 
areas lack a car to drive to campus, or their parents cannot 
take time off of work to shuttle them to and from the pro-
gram every day. In contrast, students from wealthier areas 
often can find a friend or family member or have a car that 
they can use. There have even been instances when par-
ents have arranged for their children to stay in the area. 
For example, one student applied and was accepted into 
the program from Northern Michigan whose parents paid 
for them to stay in a local hotel during the duration of the 
program. However, qualified students from less affluent 
areas have withdrawn from the program due to a lack 
of transportation. The planning group recently received a 
small grant to pay for transportation for students to attend 
the program. In addition, enhancing relationships with 
community partners can further the program’s visibility 
and expand interest among applicants in diverse com-
munities. One way to do this is to prioritize recruitment 
efforts and identify champions in school districts with 
higher numbers of economically disadvantaged students 
(Figure 1). It is anticipated that these changes will help 
increase geographic and socioeconomic diversity in future 
program years. 

Sustainability
	 As with many community outreach programs, ensur-
ing sustainability is a challenge. Maintaining and continu-
ing to improve the FPSEP program has addressed two 
challenges: sponsorship and resources. As mentioned 
above, much of the program’s stability is due to being 
managed and overseen by the Office of Diversity & Inclu-
sion. The Office of Diversity & Inclusion’s goal for increas-
ing interest in health and biomedical sciences by students 
underrepresented in medicine directly aligns with the 

medical school’s mission of inclusiveness and community 
engagement. The Office of Diversity & Inclusion budget 
is dependent on the medical school. While the budget 
has been maintained and outreach programming is sup-
ported, there is always the possibility of school priorities 
shifting. In addition to sponsorship, the program depends 
on the volunteer faculty who design and deliver the 
schedule and curricula. The Office of Diversity & Inclusion 
organizes regular community educational programs with 
faculty throughout the year and has strong support from 
teaching faculty in return. A robust and authentic faculty 
commitment to the school mission also contributes to a 
succession of committed teaching faculty, an invaluable 
resource to maintain and improve the course content. 
However, challenges to maintaining the commitment of 
teaching faculty can occur during periods in which signifi-
cant curriculum changes, accreditation preparation, and 
major faculty research efforts become priorities. In addi-
tion, unforeseen challenges to sustainability can occur. In 
particular, the recent pandemic prompted discussions of 
how to continue the momentum and engage potential 
participants without an in-person program and resulted 
in the development of a shortened biomedical program 
delivered entirely online. Faculty and administration saw 
particular merit in this resource-neutral approach to of-
fering educational opportunities to local students when 
on-site access for the program was interrupted.  

Limitations
	 A limitation of this program review is the low response 
rate (17.3%) to the follow-up longitudinal survey. As 
such, there is a possibility of sampling bias, as individu-
als who responded may have a higher level of satisfac-
tion with the program. However, an analysis of students’ 
comments from the program evaluations received in 2018 
and 2019 also indicates a high level of satisfaction similar 
to the follow-up longitudinal survey results (see above). 
Another limitation is that the longitudinal survey was dis-
tributed via email, leading us to miss the opinions of stu-
dents with limited internet access. Additional methods of 
contacting participants once they complete the program 
will be investigated. One potential strategy is mailing pa-
per surveys or surveying students over the phone or via 
text in addition to sending an email survey. Also, parent 
/ guardian emails are now being collected in case student 
contact information becomes out of date.
	 An additional limitation of the program is the ability 
to directly correlate student participation with their deci-
sion to pursue a medical or biomedical career. Students 
who apply to the program may already have an inherent 
interest in medicine, STEM, or research fields. Therefore, 
the program may further foster their interest but may not 
be why they enter the pipeline. In the future, the program 
evaluation survey will be altered to explicitly ask how par-
ticipation in the program affects their likelihood of con-
tinuing on the medical and biomedical sciences path. 

Conclusion
	 In conclusion, evaluation of the FPSEP program indi-
cates that it is successfully meeting the institution’s goals by 
increasing diversity and inclusion in medicine, serving the 
community’s needs, and increasing the number of students 
interested in the medical and biomedical sciences fields. 
However, while the program has seen a diverse cohort of 
students, future program improvements need to focus on 
including students from a lower socioeconomic background 
and increasing geographic diversity. In supporting these 
improvements, the next steps include applying for external, 
longitudinal funding opportunities to address transporta-
tion issues and increase access to the program. In addition, 
discussions regarding plans for the program’s sustainability 
will further help assess the overall impact of this initiative 
on the local community and contribute to the impending 
shortage of healthcare professionals. 
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Appendix A.  
Sample Program Schedule
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Appendix B.
Applicant Review Rubric
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Appendix C.
Program Evaluation Survey
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