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Purpose: Many diversity-focused, premedical enrichment programs anchor around a mentored research experience. Data, however, 
are lacking on how participation in mentored biomedical research in these program impacts participants’ subsequent medical student 
experience. To begin to address this gap, a cohort of first year medical students who had matriculated through a diversity-focused 
premedical enrichment programs was queried about the impact of their previous research experiences and their perceptions regarding 
medical school related research.
Methods: This mixed methods study involved 10 first year medical students from groups underrepresented in medicine (URiM) who 
had matriculated to the Perelman School of Medical School of Medicine through the Penn Access Summer Scholars (PASS Program) 
and 10 non-URiM first year peers. At the start of medical school and after their first year, participants completed structured interviews 
and Likert style surveys to assess the impact of their pre-medical school research experiences and their current beliefs about the 
significance of research experiences to their medical education.
Results: The quantitative analyses of the survey data demonstrated that the PASS and the non-PASS students were similar in their 
attitudes, beliefs, and assessments of their research competence. In contrast, qualitative analyses of the interviews offered a more 
nuanced picture of the differences and similarities between the two groups. The PASS students expressed more confidence in their 
research skills and felt better able to establish and maintain connections with mentors compared to their non-PASS peers. Both groups 
of students, however, expressed frustration at the lack of identity-concordant mentors to support their research aspirations and felt the 
pressure to do research to support their competitiveness for the residency match.
Conclusion: The research experiences of diversity-focused enrichment programs may foster the agency and self-efficacy of 
participants in ways that support their success in medical school.
Keywords: medical student diversity, diversity recruitment, pathway programs, health equity, health disparities, medical student 
admissions

Introduction
Initiatives aimed at increasing medical student diversity in the United States have been ongoing for more than 30 
years.1–6 These efforts have been varied but have included consideration of race and ethnicity as a part of holistic 
review during the admission process7–11 and the establishment of diversity-focused, undergraduate, premedical 
enrichment programs.5,12–14 Although progress has been made with respect to gender,15,16 individuals with minoritized 
identities, socioeconomic disadvantage and/or a background that is the first generation to attend college, continue to be 
underrepresented in medical school matriculants and in the physician workforce.16–18 As such, these outcomes speak to 
the need for continued work to foster medical student diversity. There is, however, concern that the 2023 United States 
Supreme Court decision constraining the consideration of race in admission to higher education may make this task 
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more difficult.19–21 While presenting a challenge, this decision is likely to foster the development, expansion and 
refinement of diversity-focused pre-medical undergraduate programs.

There are numerous undergraduate premedical enrichment programs at United States medical schools that aim to 
increase the numbers of students from groups underrepresented in medicine (URiM) by increasing participant competi
tiveness and preparedness for medical school, some of which include the opportunity for students to matriculate to the 
medical school upon completion of the program.22–24 One such program is the Penn Access Summer Scholars (PASS) 
Program, an early-assurance pre-medical enrichment program established by Perelman School of Medicine (PSOM) at 
the University of Pennsylvania in 2008.25–27 With a focus on research preparation, personal development and physician 
identity formation, the program recruits URiM and first-generation and/or low-income (FGLI) undergraduate students 
from 10 partnering institutions to engage in two consecutive summers of mentored research and a structured enrichment 
program, with the objective of enabling participants’ successful matriculation to PSOM.

Many diversity-focused premedical enrichment programs are anchored around a robust mentored research experience 
to foster student agency and self-efficacy, research skills, critical thinking and mentor-mentee relationships. Data, 
however, are lacking on how participation in mentored biomedical research in a diversity-focused premedical enrichment 
program such as PASS impacts participants’ subsequent medical student experience. To begin to address this gap, we 
queried a cohort of first year PASS matriculants on their perceptions about medical school related research and the impact 
of their summer research experiences through the PASS program.

Methods and Materials
PASS Program Description
The PASS program was established in 2008 by the Office of Admissions at PSOM to increase diversity within the student 
body by recruiting URiM and FGLI students for a two-summer research experience. Students from 10 partnering 
institutions (Haverford College, Princeton University, the University of Pennsylvania, Bryn Mawr College, Morehouse 
College, Howard University, Spelman College, Xavier University of Louisiana, Oakwood University, and the 
STEMMPrep Project of the Distance Learning Center) spend the summer at PSOM after their sophomore and junior 
years conducting mentored research and engaging in academic and professional enrichment experiences. First year 
medical students provide near-peer mentoring as well as facilitate and supervise group activities. Program funding is 
derived from institutional funds and extramural grants. Following completion of the two summers of programming, 
participants have the opportunity to apply to PSOM for medical school without having to provide an MCAT score. 
Notably, the program recently transitioned back to being fully in-person in 2022 after being delivered in a virtual format 
during the COVID-19 pandemic in 2020.26,27

PASS Programming
Through two, 8-week summer experiences, the PASS program seeks to achieve the following goals:

● Promote a sense of community among the PASS students.
● Foster mentorship between the PASS students and research faculty.
● Facilitate the development of physician identity and professionalism among PASS students.
● Increase exposure to biomedical research and facilitate research skill development.
● Facilitate PASS students’ transition to PSOM.

Participants engage in various program activities for 40 hours per week. Programing consists of research-related 
activities (25 hours/week), which include conducting research under mentor supervision, online and in-person research 
skills workshops, and journal club, research and poster presentations. By participating in the program, mentors commit to 
meeting with students weekly to review the students’ research, to assist the student in preparing research-related 
presentations, and to advise and support the student during the PASS experience. Additionally, there are enrichment 
activities (15 hours/week), including podcast and book club discussions, clinical didactics, team-building exercises, 
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physician career narratives, clinical shadowing, weekly reflection sessions, and one-on-one meetings with medical 
student facilitators and program leaders.26

Data Acquisition and Analysis
Twenty, first-year URiM medical students at PSOM were recruited for this study, including 10 PASS subjects and 10 
non-PASS controls. At the start of medical school, participants completed a structured interview that focused on pre- 
medical school research experiences (Survey 1). Participants were then asked to complete a follow-up interview with the 
same interviewer a year later (Survey 2). The second interview shifted focus to research experiences in the summer 
between the first and second year of medical school, as well as any other research experiences and identity interactions in 
these spaces. Along with each interview, participants completed a web-based, Likert style questionnaire focused on 
perceived confidence, skills, and competitiveness in research and academic settings. Three of the PASS students did not 
participate in the study after their first year of medical school. Interview scripts and the surveys can be found in the 
Supplemental Information.

Study authors were randomly assigned for the interviews of the study participants using online software. All 
interviews were conducted via Zoom with video recording and live transcription. The transcripts were cleaned, de- 
identified, and uploaded with the recordings to a University of Pennsylvania web-secure site.

Data Analysis
Upon completion of data collection, interviews were independently analyzed by four authors (AA, YB, JG, SK) via 
inductive coding.28 Common themes and subthemes were identified and compared between the controls and subjects.

Complete case analysis was used to assess differences in response to Likert-style survey questions. Mann Whitney 
U testing was used to compare responses between PASS and non-PASS students, and the Wilcoxon signed-rank test was 
used to compare differences in responses between the same group (PASS or non-PASS) from the first interview to 
the second. This study was reviewed and approved by the Institutional Review Board of the University of Pennsylvania 
and determined to be exempt based on minimal risk to participants. Informed consent was obtained from each student 
prior to their participation in the study, which included publication of anonymized responses/direct quotes.

Results
Demographics of Study Participants
Demographics of the study participants are presented in Table 1. For the 10 PASS participants, eight identified as Black 
or African American, two identified as Hispanic/Latino, six identified as first-generation and/or low-income, and three 
reported having at least one family member who was a physician. For the non-PASS students, three identified as Black or 

Table 1 Selected Participant Characteristics (Self-Reported)

Selected Participant Characteristics PASS N (%) Non-PASS N (%)

Ethnicity (Self-identified)
Black/African American 8 (80%) 3 (30%)

Hispanic/Latino 2 (20%) 7 (70%)

First Generation or Low Income 6 (60%) 2 (20%)
1+ Family Member Physician 3 (30%) 5 (56%)*

Cumulative Prior Research Experience (Months)

0 months - 3 months 1 (10%) 0 (0%)
4 months weeks - 12 months 3 (30%) 2 (20%)

13+ months 6 (60%) 8 (80%)

Prior Research Publication/Presentation 8 (89%)** 8 (80%)

Notes: * Two students in the non-PASS group declined to provide a response. ** One student in the 
PASS group declined to provide a response.
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African American, seven identified as Hispanic/Latino, two identified as first-generation or low-income, and five reported 
having at least one family member who was a physician.

Both groups reported a similar level of research experience prior to participation in the study, with 10%, 30%, and 
60% of PASS students reporting 0–3 months, 4–12 months, or 13+ months of prior research experience, respectively, 
compared to 0%, 20%, and 80% for non-PASS students. Additionally, 89% of PASS students reported a prior research 
publication or presentation, similar to the 80% of non-PASS who had the same experience. Additional baseline 
characteristics can be found in Table 1.

Quantitative Analyses of Personal and Professional Attitudes Toward Research
Analysis of participant responses to Likert questions both before and after the first year of medical school querying 
various aspects of personal and professional attitudes toward research found that both groups were largely similar 
(Tables 2 and 3). The one area of difference was on survey 2 where it was noted that the research process was 
significantly less intimidating for PASS participants compared to their non-PASS peer controls, although this only barely 
reached significance (3.9 vs 2.7, p = 0.0495).

Table 2 Responses to Survey 1 Likert-Style Questions

Likert-Style Question PASS N (%) Non-PASS N (%) p-value

I feel empowered to seek out research opportunities that are of interest to me 4.3 (0.67) 4.3 (0.67) p = 1

I feel confident that I know how to find a research mentor who will uplift me 3.7 (0.95) 3.7 (0.82) p = 1
I understand how to communicate effectively with a research mentor 3.9 (0.57) 3.9 (0.57) p = 1

I am confident in my ability to read and communicate findings from scholarly literature 4.1 (0.57) 4.4 (0.7) p = 0.27

I find the research process to be intimidating 2.8 (0.92) 3.2 (1.03) p = 0.4
Being involved in research will make me a more competitive residency applicant 4.5 (0.71) 4.7 (0.48) p = 0.59

I am confident in my ability to write an abstract 3.7 (1.06) 4 (0.67) p = 0.5

I am confident in my ability to develop a testable hypothesis 3.9 (0.32) 4.2 (0.42) p = 0.1
I am confident in my ability to design an experiment to test a hypothesis 3.3 (0.95) 3.8 (0.92) p = 0.28

I am confident in my ability to analyze qualitative data 3.9 (0.57) 3.5 (1.08) p = 0.37

I am confident in my ability to analyze quantitative data 3.7 (0.67) 3.6 (0.97) p = 0.81
I feel confident that I am competent in conducting research while in medical school 3.6 (0.7) 4 (0.67) p = 0.2

It is important for me to be involved in research during medical school 3.6 (1.17) 4.4 (0.97) p = 0.12

Being involved in research will make me a better physician 3.5 (0.85) 4.2 (0.79) p = 0.09

Notes: 1 = strongly disagree, 2 = disagree, 3 = do not agree or disagree, 4 = agree, strongly agree.

Table 3 Responses to Survey 2 Likert-Style Questions

Likert-Style Question PASS N (%) Non-PASS N (%) p-value

I feel empowered to seek out research opportunities that are of interest to me 4.4 (0.53) 4.3 (0.48) p = 0.64
I feel confident that I know how to find a research mentor who will uplift me 3.4 (0.79) 3.4 (0.97) p = 0.96

I understand how to communicate effectively with a research mentor 3.9 (0.38) 3.7 (0.82) p = 0.76

I am confident in my ability to read and communicate findings from scholarly literature 3.9 (0.38) 4 (0.82) p = 0.39
I find the research process to be intimidating 2.7 (0.76) 3.9 (1.2) p = 0.049

Being involved in research will make me a more competitive residency applicant 4.4 (0.53) 4.8 (0.42) p = 0.14

I am confident in my ability to write an abstract 3.3 (0.76) 3.8 (1.14) p = 0.38
I am confident in my ability to develop a testable hypothesis 3.7 (0.49) 4 (0.67) p = 0.39

I am confident in my ability to design an experiment to test a hypothesis 3.6 (0.79) 3.6 (0.84) p = 0.79

I am confident in my ability to analyze qualitative data 4 (0.82) 3.4 (0.84) p = 0.22
I am confident in my ability to analyze quantitative data 3.3 (0.49) 3.7 (0.82) p = 0.18

I feel confident that I am competent in conducting research while in medical school 3.6 (0.53) 3.7 (0.82) p = 0.91

It is important for me to be involved in research during medical school 3.9 (0.69) 4.4 (0.97) p = 0.1
Being involved in research will make me a better physician 3.6 (0.79) 4.3 (0.95) p = 0.13

Notes: 1 = strongly disagree, 2 = disagree, 3 = do not agree or disagree, 4 = agree, strongly agree.
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Qualitative Analysis of Personal and Professional Attitudes Toward Research
Coding of interviews provided a further understanding of individual research experiences before and during the initial 
years of medical school. Four main themes emerged from the qualitative analysis, which are discussed further below.

Theme 1: PASS Students Expressed More Confidence in Their Research Skills Than Their Non-PASS Peers
Confidence in research skills was a major finding that differed between the PASS and non-PASS students. Of the 
interviews coded, 10 PASS participants versus 3 non-PASS participants expressed confidence in their research skills. 
A PASS student during their first interview noted:

I do remember leaving that first summer way more confident in my ability to just conduct experiments in general, maybe not be 
on my own, but to run experiments… I do remember leaving feeling very confident. And I remember feeling on top of the 
world, honestly. 

This contrasts with the non-PASS peers who expressed feelings of apprehension:

I still felt very unprepared. For research… both from knowing what to do [and] from… an empowerment standpoint. 

Theme 2: PASS Students Felt Better Able to Establish and Maintain Connections with Mentors
A second major theme that emerged from our analysis focused on the ability of PASS students to create and maintain 
meaningful relationships with their mentors. Both groups indicated understanding the significance of mentorship. 
However, none of the PASS participants versus 5 non-PASS participants expressed difficulty in maintaining relationships 
with mentors.

PASS students were able to leverage their experience during the past summers to create connections:

The most concrete way PASS has helped is with the kind of relationship [I have with my mentor]… Going into Penn knowing 
a faculty member that I can go and talk to is a great support for me. 

This contrasted with their non-PASS peers that expressed difficulty finding and connecting with mentors:

Close mentors? I’m not sure. There are definitely people that I know I could talk to if I need guidance on things… But I’ve 
never really tried [to reach out to them]. I don’t feel like I’m very close to any of them and I haven’t really tried to ask them that 
much about career advice [like that]. 

Theme 3: PASS and Non-PASS Struggle to Find Identity-Concordant Mentors
Our findings, however, do illustrate the challenges in finding racially or ethnically concordant mentors in traditionally 
competitive specialties for both PASS and non-PASS participants in an institution such as PSOM. Participants described 
having a limited number of people to reach out to and even after identifying potential mentors, and not being successful 
in establishing these relationships.

For oncology, there wasn’t… a single… Latino oncology staff member in the entire university system. (PASS participant) 

I don’t think there was a single Hispanic person on [on the list of orthopedic faculty]. Yes, I can’t really say that I’ve found one 
yet. (Non-PASS participant) 

Theme 4: Both PASS and Non-PASS Participants Had Similar Motivations for Research, Including Significant 
External Pressure, Particularly in Anticipation of Increasing Their Competitiveness for Residency Programs
Across both PASS and non-PASS groups, participants identified resume building for residency as a strong motivation for 
involvement in research. This was driven by a belief that increased research productivity would enable a more 
competitive applications and an increased likelihood of achieving a desired outcome in the residency match.

And also, because I think (research) would build a very strong application going into residency. I have a strategic mindset of, 
I know that I need publications, research and mentors under my belt. (PASS participant) 
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[I am] not particularly passionate (about research). If it wasn’t pretty much a requirement for residency, I don’t know if I would 
do it. (Non-PASS participant) 

There is a pressure to produce a number, a quantity of publications, regardless of effort, or how much time you’re spending on 
them just so you can pad your numbers… I think there is a pressure to seek a particular kind of research, just so you can put 
a certain number on your application. (Non-PASS participant) 

Discussion
Medical student diversity across a broad range of backgrounds and experiences enriches the student experience, fosters 
cultural and structural competence, and serves to prepare students to better engage the diversity of people they will 
encounter in their future patients and care teams.21 Further, in several interdependent ways, diversity of the physician 
workforce, particularly with respect to racial, ethnic and linguistic diversity, fosters trust in the health care system,29–31 

enhances patient satisfaction and the quality of the patient experience,29,32–34 enables the inclusion of minoritized and 
marginalized voices in institutional policy making,35–37 and may improve the patient outcomes for minoritized 
populations,38–46 although there is debate about this assertion.47–49 The need for a diverse physician workforce will 
become even more compelling as the demographics of the United States population continues to change.50–53 In this 
context, premedical enrichment programs focusing on URiM/FGLI students such as PASS have been increasingly used to 
foster medical student and ultimately physician diversity, but surprisingly have been understudied in the literature. This 
paper aims to begin to fill that gap by describing the perspectives of a first-year cohort of PASS students regarding the 
impact of their summer research experiences and the significance of research to their future careers.

The quantitative data from the surveys demonstrated that the PASS and the non-PASS students were very similar in 
their attitudes, beliefs, and assessments of their research competence, with students generally rating themselves favorably 
(rating > 3) (Tables 2 and 3). This is not necessarily surprising given that majority of both PASS and non-PASS students 
had more than 12 months of research experience (Table 1). Interestingly, for both groups of students, the year of medical 
school experiences did not change these assessments of themselves.

While the survey data did not indicate significant differences between the PASS and non-PASS students, our 
qualitative data suggest there may be some nuanced differences between the two groups related to the PASS experience. 
The reasons for this discordance are not clear but may reflect the small size for the quantitative portion of the study. Two 
themes emerged from the qualitative analyses of the interviews that speak to two goals of the PASS program. First, 
relative to their non-PASS peers, PASS matriculants expressed more confidence in their research skills (Theme 1). This 
finding aligns with the program goal of exposing PASS participants to high-quality biomedical research and the 
development of pertinent research skills and are consistent with a previous study where, in an immediate post- 
program survey, participants’ self-reported competence in their ability to do research increased significantly after their 
summer of virtual PASS programing.26 We believe the development of competence and confidence in doing research 
fosters agency and self-efficacy that help to mitigate minority-related psychological stress such as imposterism.54,55

Second, the PASS matriculants, compared to their non-PASS peers, indicated they were better able to establish and 
maintain connections with mentors (Theme 2). This finding references the program goal of fostering the mentor/mentee 
relationship between the PASS participants and their supervising research faculty, where meaningful engagement with 
the student is an explicit expectation of participation in the program. These data also align with what was reported by 
Zhou et al where PASS program participants rated their relationship with their mentor as excellent to outstanding.26 

Given the importance of mentoring to student success,56–59 the mentor-mentee relationship established through PASS as 
well as the putative enhanced ability of PASS participants to forge mentor–mentee relationships, together may support 
the success of these students in medical school. These outcomes likely take on added significance given the under
representation of historically disadvantaged racial and ethnic groups in medicine60 and the consequent difficulty of 
finding identity concordant mentors as was highlighted by both PASS and non-PASS students (Theme 3).

While the focus of our study was on the impact of the research component of PASS, the interviews yielded additional 
information regarding student concerns that further contextualizes the significance of the research experience as well as 
assist in its iteration. With pre-clerkship curricula in most medical schools being Pass/Fail, and the United States 
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Licensing Medical Exam (USLME) Step 1 exam also now Pass/Fail, research and research publications have taken on 
increased value as a means of enhancing competitiveness for residency training, particularly for competitive specialties 
and/or top-tier training programs. This is illustrated by data from 2022 where the number of publications by applicant for 
residency training in plastic surgery, orthopedic surgery, and otolaryngology was, respectively, 28.4, 16.5, and 17.2 
compared to 4.1 and 6.8, respectively, for applicants to family medicine and obstetrics and gynecology.61 It is therefore 
not surprising that we identified as a fourth theme from the analysis of the interviews that both PASS and non-PASS 
students felt pressure to engage in research to enhance their competitiveness for residency training. The appropriateness 
of these trends as measures of preparedness for clinical training, their potential for promoting racial and ethnic disparities 
within competitive specialties, and their impact on learner well-being, particularly that of URiM students, are the subject 
of ongoing discussion and debate62,63 but are beyond the scope of this paper. However, if the weight given medical 
student research and publication is taken as a given, the suggested ability of PASS to increase participants confidence and 
competence in their research skills as well as their ability to develop productive mentor–mentee relationships may foster 
the competitiveness of PASS participants for highly sought after specialties and/or residency training programs. Such 
outcomes may speak to a further benefit of the research component of the pre-medical undergraduate enrichment 
programs targeting minoritized or marginalized individuals.

Conclusion
Limitations of this study include the small sample size, its focus on a single program and a single institution, and the 
absence of data related to longer term student outcomes such as medical school research experiences, publications and 
residency outcomes. Consequently, the generalizability of our findings needs to be confirmed with larger cohorts of 
students who have participated in other diversity-focused enrichment programs beyond PASS and are attending other 
medical schools beside PSOM. Despite these limitations and the clear need for more work, this paper makes an important 
initial contribution to the literature aimed at understanding the processes that enable the effectiveness of undergraduate, 
diversity-focused, premedical enrichment programs.
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