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BMC Medical Education

Evaluation of a mentorship matchmaking 
event at an academic research institution 
to reinforce the scientific workforce pathway 
for underrepresented minority groups
Sirena Gutierrez1, Jennifer A. Seuferer2, Angel‑Max Guerrero3, Yazmin Carrasco4, Kirsten Bibbins‑Domingo1, 
Tung Nguyen2, Leticia Márquez‑Magaña5, Todd Nystul1 and Meghan D. Morris1* 

Abstract 

Background  Mentorship and research experiences are crucial for STEMM career entry and advancement. However, 
systemic barriers have excluded people from historically underrepresented groups.

Methods  In 2021, a virtual “matchmaking event” was held to connect NIH-funded research mentors with histori‑
cally underrepresented trainees and initiate mentored research experiences. Survey data collected over 12 months 
was analyzed to evaluate the program’s success considering the number of mentor-trainee connections, mentor-
trainee research experience matches, and NIH diversity supplement application status. Statistical tests, including stu‑
dent’s t-test, ANCOVAs, and chi-square tests, evaluated differences between attendee groups and survey time points.

Results  Out of 314 mentors contacted and 99 registered trainees, 113 mentors and 92 trainees participated. Among 
mentors (n = 73), 53% identified as women, 56% as non-Hispanic white, and a majority (81%) reported being the first 
in their family to attend college. Among trainees (n = 79), about two-thirds (67%) identified as women, 47% identified 
as Hispanic/Latinx, and 15% identified as Black/African American. Both mentors and trainees were extremely satisfied 
with the overall event (57% and 69%, respectively) and would recommend it to others (74% and 90%, respectively). 
Most mentor participants established at least one mentor-trainee connection after the event (n = 64, 57%), a mentor-
trainee research experience match (n = 40, 35%), and planned to submit an NIH diversity supplement (n = 31, 27%). 
Many trainees obtained paid positions through the mentor-trainee research experience. One year after the event, 11 
trainees secured NIH diversity supplement funding with their mentors.

Conclusions  The matchmaking event began bridging a much-needed gap in the research pathway by creating 
opportunities for trainees to connect with mentors and obtain funded research opportunities.
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Background
Racial and ethnic minorities, women, and persons with 
disabilities, hereafter referred to as historically under-
represented (HU) groups, have faced exclusion and bar-
riers in various long-standing and ingrained systems—for 
example, political, legal, economic, health care, education 
systems—that have limited their participation and repre-
sentation in higher academic institutions due to discrimi-
natory practices [1]. Specifically, historical and ongoing 
patterns of discrimination and oppression, operating 
through biases, policies, and overt practices, continue 
to have a cumulative effect on hindering the inclusion of 
HU groups over time. Despite legislative and social poli-
cies such as the Civil Rights Act of 1964, Title IX, and 
the Americans with Disabilities Act of 1990 to remove 
barriers, HU groups continue to be underrepresented 
in higher education and science, technology, engineer-
ing, math, and medicine (STEMM) careers [2]. Among 
HU groups, Black, American Indian, and Hispanic adults 
are less likely to earn degrees in STEMM than in other 
degree fields, and they continue to make up a lower share 
of STEMM bachelor’s degree recipients relative to their 
share of the adult population. In 2019, the proportion of 
STEMM bachelor’s degree recipients compared to the 
adult population aged 20 to 34 years was 9% vs. 14% for 
Black, 0.4% vs 1% for American Indians, and 16% vs. 21% 
for Hispanic [3]. Black and Hispanic workers also remain 
underrepresented in the STEMM workforce compared 
with their share of the nation’s workforce (9% vs. 11% 
for Black workers and 8% vs. 17% for Hispanic workers), 
including in computing jobs, a field that has had consid-
erable growth in recent years [4].

The value of diversity
Expanding representation in the scientific enterprise 
enhances innovation and scientific rigor by bringing 
together different perspectives to scientific approaches 
[5–7]. Racial diversity in the workforce has been asso-
ciated with increased innovation and critical thinking 
across various social and professional settings [8, 9]. This 
may be partly driven by a broader set of lived experiences 
that provide a more comprehensive range of social, lin-
guistic, navigational capital and other forms of cultural 
wealth [10]. Likewise, HU students may be more likely 
to ask new scientific questions that expand perspec-
tives to drive a broader research agenda [11, 12]. They 
are also more likely to focus attention on understudied 
health issues that affect a diverse set of communities 
[13, 14]. Diversifying the workforce reinforces a cycle 
that propels and sustains further diversification [11]. As 
a result, expanding representation in the scientific enter-
prise enhances innovation and scientific rigor by bringing 

together different perspectives to scientific approaches 
[5–7].

Barriers to increasing diversity in STEMM
Barriers to increasing diversity in STEMM exist along the 
continuum of recruitment, retention, and achievement 
of HU students in higher education. HU STEMM majors 
disproportionately face historical and institutional barri-
ers to success, including high financial need, social and 
cultural isolation, lack of science capital, non-inclusive or 
hostile campus climates, as well as higher rates of stereo-
type threat, discrimination, and bias in and outside of the 
classroom [15, 16]. In addition, research suggests that the 
invitation by scientists to participate in a research experi-
ence is limited by gender, racial, and ethnic biases against 
HU students in STEMM [17]. Specifically, a field experi-
ment found that faculty were more than twice as likely to 
respond to mentorship email requests from White male 
students compared to other racial groups and women. 
The bias against minority racial groups and women was 
further exacerbated in higher-paid disciplines. This can 
lead to self-imposed psychological barriers, resulting in 
imposter syndrome and reduced confidence in pursuing 
STEMM careers. Similar accounts of discriminatory hir-
ing and promotion practices, hostile environments, and 
wage gaps are pervasive in the job market, hindering the 
retention and ability of HU individuals to succeed in the 
STEMM workforce [4, 18–20].

Furthermore, the intersectionality framework suggests 
that multiple forms of inequality and disadvantage may 
compound themselves in people who identify with sev-
eral historically underrepresented identities [18]. Barriers 
to STEMM education and workforce participation are 
further shaped by how these intersecting identities lead 
to differential opportunities and challenges. The central 
emphasis of this study was on racial and ethnic under-
representation in the sciences. However, it is necessary 
to acknowledge that addressing the multidimensional 
aspects of social identity (e.g., race, gender, nativity, dis-
ability) used to disadvantage individuals is crucial for tar-
geted research interventions to increase HU individuals 
in STEMM.

Benefits of mentored research experiences
Many programs that have attempted to improve the rep-
resentation of HU students in STEMM higher educa-
tion and STEMM careers by increasing the number of 
HUs enrolled in undergraduate STEMM majors have 
had only modest success [21, 22]. However, success 
has been improved in programs that offer opportuni-
ties to apply classroom education to mentored research 
experiences that provide important experiential knowl-
edge, professional connections, and enhanced scientific 
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identity [23–27]. These experiences support the pursuit 
of careers in research by providing the skills and knowl-
edge necessary for success, promoting a sense of science 
identity at a critical early point in the career, and increas-
ing awareness about STEMM career paths [27–30]. 
Indeed, surveys of students who participate in under-
graduate research experiences report that these experi-
ences increased their commitment to science in general, 
created awareness of previously unknown areas of sci-
ence, and enhanced understanding and appreciation of 
the research process [28, 29, 31]. Research experiences 
lasting at least two years were positively correlated with 
graduate school success [30]. Notably, mentored research 
experiences at the undergraduate and postbaccalaureate 
level have been found to not only prepare students for 
graduate school but also lay a foundation for entry into 
other types of STEMM careers that may not require a 
PhD, such as in industry or policy [32].

Aims
As part of a university’s diversity, inclusion, and equity 
program, an event aimed at bringing together research 
mentors from a research-intensive university with cur-
rent HU undergraduate students and those who had 
recently completed their bachelor’s degree from other 
local universities was developed, specifically, with a 
central emphasis on increasing racial diversity in the 
STEMM sciences. The half-day virtual “matchmaking 
event” (MME) was designed to spark mentor-trainee 
connections, resulting in mentored research experiences. 
Survey data collected from MME attendees across a 
12-month period was analyzed to evaluate program satis-
faction and impact. The overall goal of the matchmaking 
event is to provide scholars who are looking for postbac-
calaureate research opportunities and meet the suggested 
eligibility criteria for funding through the NIH Research 
Supplements to Promote Diversity in Health-Related 
Research (“Diversity Supplements”) to meet with UCSF 
faculty who are looking to hire research technicians.

Methods
Participant recruitment
The target audience was current and recent undergradu-
ate students who met the suggested eligibility criteria 
for NIH diversity supplement applications [33], with an 
emphasis on individuals from historically underrepre-
sented racial and ethnic groups in STEMM. The event 
was advertised using emails to select degree programs 
at local universities and colleges with a large HU student 
population, social media, and advertisements at STEMM 
research meetings starting in October 2020. Trainees 
were recruited from a wide range of universities, includ-
ing California State Universities, schools within the 

University of California system, and other private insti-
tutions. For a comprehensive list, see Supplementary 
Appendix  1. Research mentors from the University of 
California San Francisco (UCSF) were recruited using 
a combination of active outreach and passive advertise-
ment starting in November 2020, two months before the 
event. Emails were sent to the university’s list of depart-
mental diversity leaders and NIH-funded research faculty 
and staff. Additionally, mentors from HU groups, as well 
as those with prior experience mentoring HU students, 
were purposely invited. Although many mentors did have 
NIH funding eligible to support diversity supplements, 
this was not a formal criterion for mentor participation. 
The mentor pool included participants at various career 
stages, including staff scientists and postdoctoral fellows. 
The event was advertised in campus newsletters. Periodic 
emails advertising the matchmaking event were sent to 
both mentors and trainees. This pilot evaluation study 
will help inform power analysis for subsequent evalua-
tions of this annual event.

Matching
The matching process occurred in several stages. First, 
when registering, faculty and trainees provide their top 
3 research areas of interest. After registration, students 
are screened to confirm they meet the requirements for 
an NIH diversity supplement. A couple weeks before the 
event, after registration closes, faculty and trainees are 
sent 1) a list of all trainee and faculty registrants and 2) a 
survey to choose their top 5 people with which to inter-
view. This information is then used in a customized algo-
rithm (provided upon request) that matches faculty and 
students based on their interview choices and their areas 
of research interest.

The event
The Matchmaking Event (MME) was a 4-h virtual 
event designed to facilitate mentor-trainee connections 
between participants. It began with all participants gath-
ering in one Zoom meeting room. The event started 
with a warm welcome and an introduction by the team. 
A presentation followed, focused on diversity supple-
ments and the benefits and resources available through 
the Post-baccalaureate Research Opportunity to Promote 
Equity in Learning (PROPEL) program. In essence, PRO-
PEL is a post-baccalaureate program that offers a unique 
combination of a paid research position in a UCSF lab 
along with career and professional development train-
ing sessions, scientific courses, and networking oppor-
tunities for HU trainees [34]. MME attendees who were 
hired into a full-time position at UCSF and expressed 
strong interest in pursuing PhD or MD/PhD programs 
were invited to join the PROPEL program for additional 
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training and professional development support. For the 
institutional context and additional details of the event, 
see Supplemental Appendix 1.

After the introductory session, mentors and trainees 
moved into separate pre-arranged Zoom meetings for 
their 10-min interviews. Both mentors and trainees had 
received a schedule beforehand to know their interview 
slots. Each 10-min interview was followed by a 5-min 
break to allow for notetaking and to let trainees transi-
tion to their next interview. This process continued for 
2.5  h, with a 30-min break in the middle. Once all the 
interviews were completed, everyone reconvened in the 
original Zoom room for a presentation on potential next 
steps for the participants and a question-and-answer 
session.

As mentioned above, trainees and mentors were 
matched for interviews before the day of the MME and 
were provided short biographies of their matches to 
help them prepare for their interviews. Before the event, 
trainees and mentors had completed a survey indicating 
their preferences for interview partners based on a data-
base created from the registration information. Mentors 
could also specify their available interview time slots. The 
pairing for the available interview slots was determined 
by utilizing this information and considering mentor 
and trainee research interests. For additional details on 
the matching protocol, see Supplemental Appendix  2; 
for examples of the informational interview guides pro-
vided to participants prior to the event, see Supplemental 
Appendix 3.

The primary learning objectives of the event were to 
enable participants to gain interview and communication 
skills while discussing their research agenda, skillsets, 

and interests by participating in up to eight 10-min inter-
views. Additionally, participants were encouraged to 
understand the diversity supplement funding mechanism 
and identify institutional resources offered through PRO-
PEL and other related programs. Overall, the MME con-
tributed to the broader goal of establishing a sustainable 
infrastructure to foster meaningful inclusion of HU train-
ees, research staff, and principal investigators at UCSF. 
The ultimate aim was to make inclusive research a norm 
within the institution.

Data collected
Figure  1 displays the MME evaluation data collection 
time points. (1) Survey 1: A digital matchmaking data-
base created with SmartSheets (Smartsheets, Inc.) was 
utilized to collect trainee data on research experience 
(not required), research interests, future career goals, 
and demographic information. Additionally, resumes 
from each trainee were collected. Both trainees and men-
tors completed an event registration questionnaire. The 
responses from mentors and trainees were utilized to 
create the speed interview pairs. The matchmaking data-
base was also made accessible to faculty unable to attend 
the event, enabling them to search for potential matches 
independently. (2) Surveys 2 and 3: A pre-event survey 
(Survey 2) was administered to all in attendance during 
the first 10 min. This questionnaire gathered information 
on their professional and training background, sociode-
mographic characteristics, knowledge of the NIH diver-
sity supplement application process, and assessed the 
perceived value of diversity and research self-efficacy. 
For trainees only, it also evaluated their science identity. 
Immediately following the event, a post-event survey 

Fig. 1  Data sources and evaluation structure of the 2021 matchmaking event
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(Survey 3) was administered via email to mentor and 
trainee attendees. This questionnaire assessed event sat-
isfaction, intentions for follow-up conversations, and 
overall understanding of the NIH Diversity Supplement 
application process. (3) Survey 4: Three months after 
the matchmaking event, information was solicited about 
post-event mentor-trainee connections reflecting both 
trainee and mentor reporting an intent to pursue fol-
low-up conversations or a research collaboration (num-
ber, placements, and future plans). (4) Survey 5: Twelve 
months after the event, information from mentors was 
gathered about sustained mentor-trainee research expe-
riences and the status of NIH Diversity Supplement 
applications. All questionnaires were administered using 
Qualtrics, with a unique questionnaire tailored to men-
tors and a separate version tailored to trainees. Names 
and email addresses were collected to facilitate par-
ticipant linking across time points and confirm mentor-
trainee pairing. After data linkages were performed to 
generate a participant ID, the name, email, and internet 
protocol address identifiers were removed from the data-
base, and only a de-identified version of the entire reposi-
tory was made available.

Measures
Outcomes
The primary outcome of interest was a binary measure 
indicating whether a mentor-trainee ‘connection’ was 
made following the MME. Participants were catego-
rized as having a mentor-trainee connection if a trainee 
or mentor participant reported having at least one fol-
low-up conversation in survey 4. Secondary outcomes 
collected during survey 4 included a binary indicator 
for a mentor-trainee match as defined by a trainee and/
or mentor responding that they were currently in dis-
cussion about joining or hosting a research group and 
a mentor’s intention to apply for a diversity supplement 
to support the trainee as indicated by mentor responses. 
In survey 5, the secondary outcome was the number of 
mentor-trainee pairs receiving an NIH-funded diversity 
supplement.

Other variables of interest
Measures of event satisfaction were captured through-
out the post-session survey; participants responded to: 
“Overall, how satisfied are you with the matchmaking 
event?” “How effective was the speed interviewing ses-
sion in helping you match with an eligible faculty mem-
ber?” and “I would recommend this event to a friend or 
colleague.” Responses were coded along a Likert scale.

We explored several other variables, including science 
identity, research self-efficacy, and perceived value of 
diversity, based on prior evidence linking these factors 

with retention and success in STEMM [35–37]. How-
ever, due to limited variability and reduced statistical 
power, we provide details on their operationalization and 
descriptive statistics in Supplemental Appendix 4.

Analysis
Descriptive statistics for attendee characteristics were 
generated and categorized by mentor and trainee groups. 
Statistical tests, including student’s t-test, ANCOVAs, 
and chi-square tests, were employed to identify sig-
nificant differences among attendee groups and survey 
time points. To account for potential selection bias, an 
examination was conducted to identify any significant 
sociodemographic characteristics among participants 
who completed surveys over the 12-month period. All p 
values were two-sided; α = 0.05 was considered the cut-
off for statistical significance. All statistical analyses were 
conducted using Stata version 17 (StataCorp LLC, Col-
lege Station, TX). The University of California, San Fran-
cisco institutional review board approved the study and 
the waiver of informed consent as this study was deemed 
exempt from human subjects’ research procedures (IRB 
#21–33387). Clinical trial number: not applicable.

Results
Attendee characteristics
Of the 314-mentors emailed, 113 (36%) attended the 
matchmaking event. Of the 99 trainees who signed up for 
the matchmaking database, 92 (93%) attended the match-
making event. Of the 205 total attendees, 152 (95%) com-
pleted the pre-session survey; 73 (89%) were mentors and 
79 (100%) were trainees. Of the 73 mentors, there were 
29 (40%) professors, 21 (29%) associate professors, 12 
(16%) assistant professors, and 3 (4%) postdoctoral fel-
lows. Most mentors (53%) identified as women, as non-
Hispanic white (56%), and as the first in their families 
to attend college (81%). Among trainees (n = 79), about 
two-thirds (67%) identified as women and 47% identified 
as Hispanic/Latinx, and 15% identified as Black/African 
American. The most cited reason for a mentor’s attend-
ance was to ‘identify a mentee to host in their research 
group’ (80%), followed by ‘to meet trainees interested in 
research’ (10%). Among trainees, the most frequently 
cited reason for attendance was ‘to position themselves 
for a job at UCSF in research’ (42%) and ‘to identify a 
faculty member and apply for an NIH Diversity Supple-
ment (30%). Most participants reported either having no 
or little prior knowledge of the NIH diversity supplement 
mechanism or application process (55% for mentors and 
87% for trainees). Tables 1 and 2 provide a full descrip-
tion of mentor and trainee characteristics. Response rates 
were 74% for the pre-event survey, 39% for the post-event 
survey, 33% for the first follow-up survey, and 15% for 
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the second follow-up survey, which was administered to 
faculty only. Non-participation in the subsequent follow-
up surveys could be due to participants not making a 
mentor-trainee pairing; however, earlier surveys assess 
satisfaction and reasons pairings were not made. During 
the 524.6 person-months of follow-up (average 3.5, maxi-
mum 12 months), there were no significant differences in 
gender, race/ethnicity, or other key characteristics across 
the follow-up surveys compared to the pre-session sam-
ple (p > 0.05).

Event evaluation metrics
Both mentors (n = 35) and trainees (n = 45) were 
extremely satisfied with the overall event (57% and 69%, 
respectively) and would recommend it to a colleague 
(94% and 100%, respectively) (p > 0.05) (Table  3). How-
ever, trainees were more likely to follow up after the event 
compared to mentors (p = 0.02), and mentors knew more 
about the steps necessary to apply for the NIH diversity 
supplement (p = 0.01). After the event, many participants 
reported having a high level of knowledge about the NIH 
diversity supplement mechanism and application pro-
cess, with 51% of mentors and 40% of trainees indicating 
they had "a lot" or "a great deal" of knowledge.

Of the 67 attendees who answered the follow-up sur-
vey (Survey 4), 64 (95%) reported having made a men-
tor-trainee connection after the event (97% and 94% for 
mentor and trainees, respectively) (Table 4). There were a 
total of 40 mentor and trainee pairs (referred to as being 
matched hereafter) established, defined as a partici-
pant stating they were talking to a trainee/mentor with 
the goal of joining their research group. Among these 
40 pairs, 31 (78%) reported intending to submit an NIH 
Diversity Supplement, while 6 (15%) stated they were 
not; three mentor-trainee pairs did not respond.

Among trainees who reported joining a research men-
tor’s group and intending to submit an NIH Diversity 
Supplement application (n = 31), 21 reported they were 
hired into a paid position, 9 stated they would not be 

Table 1  Matchmaking event mentor characteristics (n = 73)

No. (%)

Gender

  Female 39 (53.4)

  Male 30 (41.1)

  Genderqueer or non-conforming 0 (0.0)

  Missing 4 (5.5)

Racial and ethnic groupa

  White 41 (56.2)

  African American/ Black 1 (1.4)

  Asianb 16 (21.9)

  Filipino, Hmong, Vietnamese 1 (1.4)

  Hispanic/Latinx 5 (6.9)

  Other 5 (6.9)

  Missing 4 (5.5)

Reported a disability 2 (2.7)

First in family to attend college 59 (80.8)

Main research area of interest

  Bioengineering 6 (8.2)

  Cancer biology and cell signaling 6 (8.2)

  Computational biology 3 (4.1)

  Developmental and stem cell biology 4 (5.5)

  Epidemiology and biostatistics 5 (6.9)

  Human genetics 4 (5.5)

  Immunology 8 (11.0)

  Neurobiology 14 (19.2)

  Reproductive science 2 (2.7)

  Tissue/organ biology and endocrinology 2 (2.7)

  Vascular and cardiac biology 2 (2.7)

  Virology and microbial pathogenesis 2 (2.7)

  Other 12 (16.4)

  Missing 3 (4.1)

Main reason for attending matchmaking event

  To identify a mentee/trainee to host in my lab/research 
group

58 (79.5)

  To meet trainees interested in research 7 (9.6)

  To meet other faculty at UCSF 0 (0.0)

  To learn more about applying for a DS 4 (5.5)

  I’m not quite sure but it seemed like a cool event 1 (1.4)

  Missing 3 (4.1)

Prior knowledge of DS application process

  None at all 16 (21.9)

  A little 24 (32.8)

  A moderate amount 15 (20.6)

  A lot 10 (13.7)

  A great deal 5 (6.9)

  Missing 3 (4.1)

Position at UCSF

  Assistant professor 12 (16.4)

  Associate professor 21 (28.8)

  Full professor 29 (39.7)

  Staff scientists 1 (1.4)

Table 1  (continued)

No. (%)

  Postdoc fellow 3 (4.1)

  Other 4 (5.5)

  Missing 3 (4.1)

Data obtained by participants who completed the pre-session survey prior to 
the NIH event

Abbreviations: NIH National Institute of Health, DS, NIH Diversity supplement, 
PROPEL Post-baccalaureate Research Opportunity to Promote Equity in Learning, 
SFSU San Francisco State University, UCSF University of California San Francisco
a Respondents could select more than one option
b Other than Filipino, Hmong, or Vietnamese
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working until NIH Diversity Supplement funding was 
secured, and none indicated they would be volunteer-
ing without pay. Specifically, of the 92 trainee MME par-
ticipants, 23% reported being hired into paid positions, 
while 10% indicated they would not be working until 
NIH Diversity Supplement funding was secured.

Trainees who identified as Filipino, Hmong, or Viet-
namese (23%) were more likely to be waiting for NIH 
Diversity Supplement funding to be secured before 
working (p = 0.027) compared to those who were in 
paid positions; however, there were no additional sig-
nificant sociodemographic differences. Among trainees 
and mentors who matched, mentors were significantly 
more likely to be White compared to the trainees. 
However, both groups exhibited similar composition 
in terms of gender and disability status (Supplemental 
Table 1). There were no statistically significant sociode-
mographic characteristics differences between trainees 
who matched and those who did not (Supplemental 
Table 2). It is noteworthy that trainees who did not find 
a match had a higher percentage of women (75% vs. 
54%), Asian individuals (18% vs. 0%), and reported hav-
ing a disability (14% vs. 11%) compared to trainees who 
did find a match.

Participant reflections of the event
Participants also described aspects of the intervention 
that they found particularly successful toward their goal 
of developing a mentor-trainee relationship (Fig.  2). 
Common themes included appreciation for the format, 
perceived value of the informational guide and database, 
and overall satisfaction of meeting a diverse group of 
trainees and mentors.

One trainee shared their experience with the guide:

Being a first gen and coming from the Philippines, 
I have been hiding under a rock in terms of confi-
dence. The Student Guide gives a proper layout on 
what will go on. It gave tips on what to say and to 
expect.

Table 2  Matchmaking event trainee characteristics (n = 79)

No. (%)

Gender

  Female 53 (67.1)

  Male 24 (30.4)

  Genderqueer or non-conforming 2 (2.5)

Racial and ethnic groupa

  White 7 (8.9)

  African American/ Black 12 (15.2)

  Asianb 9 (11.4)

  Filipino, Hmong, Vietnamese 8 (10.1)

  Hispanic/Latinx 37 (46.8)

  Other 6 (7.6)

  Reported a disability 10 (12.7)

Main research area of interest

  Bioengineering 2 (2.5)

  Cancer biology and cell signaling 5 (6.3)

  Computational biology 10 (12.7)

  Developmental and stem cell biology 6 (7.6)

  Epidemiology and biostatistics 6 (7.6)

  Human genetics 3 (3.8)

  Immunology 7 (8.9)

  Neurobiology 17 (21.5)

  Reproductive science 3 (3.8)

  Tissue/organ biology and endocrinology 3 (3.8)

  Vascular and cardiac biology 1 (1.3)

  Virology and microbial pathogenesis 11 (13.9)

  Other 4 (5.1)

  Missing 1 (1.3)

Main reason for attending matchmaking event

  I’m not quite sure but it seemed like a cool event 2 (2.5)

  To position myself for a job at UCSF in research 33 (41.8)

  To identify a faculty member and apply for a DS 24 (30.4)

  To learn more about research as a career opportunity 15 (19.0)

  To meet other students interested in research 0 (0.0)

  To meet faculty at UCSF who are conducting research 5 (6.3)

Decision to attend event driven by PROPEL

  Not at all 6 (7.6)

  A little 14 (17.7)

  A lot 59 (74.7)

Prior knowledge of DS application process

  None at all 24 (30.4)

  A little 45 (57.0)

  A moderate amount 0 (0.0)

  A lot 8 (10.1)

  A great deal 2 (2.5)

SFSU is their current institution 21 (27.6)

Current status of trainee

  Undergraduate student 56 (70.9)

  Post-baccalaureate student 13 (16.5)

  Bachelor’s degree holder, not currently a studentc 8 (10.1)

Table 2  (continued)

No. (%)

  Master’s degree holder, not currently a studentc 2 (2.5)

Data obtained by participants who completed the pre-session survey prior to 
the NIH event

Abbreviations: NIH National Institute of Health, DS NIH diversity supplement, 
PROPEL Post-baccalaureate Research Opportunity to Promote Equity in Learning, 
SFSU San Francisco State University, UCSF University of California San Francisco
a Respondents could select more than one option
b Other than Filipino, Hmong, or Vietnamese
c Indicated highest degree obtained
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Another trainee highlighted the sense of agency they 
gained from the event:

I felt I had the opportunity to also have a say in who 
I felt comfortable working with, who I felt would be 
a good mentor to me, and what type of work I felt I 
could bring 100% of my energy to.

Similarly, a mentor emphasized the benefits of the 
matching process:

Being able to review the database ahead of time and 
request certain students to meet with worked really 
well for my group.

NIH diversity supplement application status
A year after the MME, among those who reported 
an intention to submit an NIH Diversity Supplement 
application in survey 4, 17 research mentors provided 
follow-up information about their application status 

Table 3  Immediate post-assessment of the NIH diversity supplement matchmaking event, 2021 (n = 80)

Data obtained by participants who completed the post-session survey after the NIH event

Abbreviations: NIH National Institute of Health, DS Diversity supplement

Outputs Mentors (n = 35) Trainees (n = 45) p-value

No % No %

Overall satisfaction with the event 0.36

  Extremely dissatisfied 1 2.9 0 0.0

  Somewhat dissatisfied 1 2.9 0 0.0

  Somewhat satisfied 13 37.1 14 31.1

  Extremely satisfied 20 57.1 31 68.9

Would recommend this event to friend/colleague 0.249

  Strongly disagree 1 2.9 0 0.0

  Somewhat disagree 1 2.9 0 0.0

  Somewhat agree 7 20.0 5 11.1

  Strongly agree 26 74.3 40 89.9

Effectiveness of speed interviewing session for forming 
a match

0.423

  Slightly effective 2 5.7 0 0.0

  Moderately effective 10 28.6 12 26.7

  Very effective 14 40 21 46.7

  Extremely effective 9 25.7 12 26.7

Total number of interviews (range 3–5 +) 0.109

  3 1 2.9 3 6.7

  4 9 25.7 4 8.9

  5 or more 25 71.4 38 84.4

Knowledge on the NIH DS application 0.153

  None at all 0 0.0 9 20.0

  A little 4 11.4 18 40.0

  A moderate amount 13 37.1 0 0.0

  A lot 11 31.4 16 35.6

  A great deal 7 20.0 2 4.4

Pre-event material n/a - n/a

  Not useful at all 0 0.0

  Slightly useful 0 0.0

  Moderately useful 5 11.1

  Very useful 20 44.4

  Extremely useful 20 44.4

Plans to contact at least one interviewee 0.02

  No 0 0.0 0 0.0

  Maybe 4 11.4 0 0.0

  Yes 31 88.6 45 100
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(n = 17, Table  4). Of these, 11 (65%) stated their NIH 
Diversity Supplement was funded or their notice of 
award was pending, one (6%) reported the NIH Diver-
sity Supplement was submitted and they were waiting 
for the outcome, two (12%) were currently working on 
the NIH Diversity Supplement application, and none 
stated that their application was submitted and not 
funded. Although three (18%) stated they did not sub-
mit an NIH Diversity Supplement and were no longer 
working on it, two of these mentors stated they funded 
the trainee through other mechanisms.

Discussion
This matchmaking event successfully met our primary 
goal to facilitate matches that provided scholars from 
historically underrepresented backgrounds with research 
experiences in UCSF labs. Most attendees made at least 
one mentor-trainee connection after the event estab-
lished a mentor-trainee research experience match. The 
majority of mentors planned to submit an NIH diversity 
supplement to support their trainees, and 23% of trainees 
had been hired into a paid position as part of the mentor-
trainee research experience. At one-year post-event, 11 

Table 4  Long-term assessment outcomes from the NIH supplement matchmaking event, from research mentor respondents of 
survey 4 and 5 (n = 67)

72 participants answered Survey 4, however; we removed 5 participants for not answering any of the outcome items. For mentor-trainee match-specific outcomes 
there are different sample sizes, given the survey branching logic

Abbreviations: NIH, National Institute of Health, DS, Diversity supplement, SD, Standard deviation
a Percentages calculated as a proportion from the total number mentor participants of the MME (denominator: n = 113)
b The second set of responses in which both mentors and trainees matches answered (n = 11) were removed to avoid duplicate response per mentor-trainee match. 
Trainee response values were used in instances where the research mentor responses were missing data
c Survey 5 was only asked among research mentors (reference Fig. 1)

No. or
Mean (SD)

% %
based on all mentors 
who attended the 
eventa

Post-event participant connections made

  Yes 64 95.5% 56.6%

  No 3 5.4% 2.7%

Average number of post-event conversations made by participants 2.4 (1.3) - -

Mentor-trainee match-specific outcomes

Currently in discussion about joining/hosting research experience (n = 56) a

  Yes 40 71.4% 35.4%

  No 12 21.4% 10.6%

  Missing 4 7.1% -

Plan to submit NIH diversity supplement (n = 40) b

  Yes 31 77.5% 27.4%

  No 6 15.0% 5.3%

  Missing 3 7.5% -

Diversity supplement application status 3-months post event (n = 31) b

  Contacting NIH program officer 9 29.0% 8.0%

  Preparing proposal 12 38.7% 10.6%

  Proposal ready to submit 0 0% 0%

  Proposal submitted 10 32.3% 8.8%

Diversity supplement application outcome 12-months post event (n = 17)c

  No diversity supplement submitted 3 17.7% 2.7%

  Currently working on diversity supplement 2 11.8% 1.8%

  DS submitted and awaiting outcome 1 5.9% 0.9%

  Diversity supplement funded 11 64.7% 9.7%

  Diversity supplement submitted but not funded 0 0% 0%
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trainees had a funded NIH diversity supplement with the 
mentor.

Mentor connections and mentored research opportu-
nities during the early career period are crucial for per-
sistence in STEMM [38] but, unfortunately, studies have 
found that HU trainees typically receive less mentoring 
than their non-minority peers [39, 40]. Structural fac-
tors can lead to HU trainees having differential access to 
research mentors. Access is often difficult for many rea-
sons, including that trainees may feel intimidated about 
contacting faculty, trainees may not have knowledge 

about which faculty have openings in their labs, faculty 
may not be responsive to the trainees’ attempts at con-
tact, and limits in the trainees’ professional network 
[41].  Our MME program, therefore, filled a gap for HU 
scholars who, without the program infrastructure, would 
have had to independently identify, communicate with, 
and set up individual meetings with potential mentors. 
The Matchmaking Event helped address and reduce 
several barriers by creating new opportunities for train-
ees to interact with research groups leading to 40 suc-
cessful matches with research mentors.  Notably, of the 

Fig. 2  Selected quotes from participants of the MME
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31 who reported joining a research position, all (19/19) 
of those we have follow-up data for remained in the lab 
for at least 1 year. In addition to achieving this primary 
goal, the matchmaking event also achieved our secondary 
goals of increasing awareness of the NIH Diversity Sup-
plement funding mechanism and providing scholars with 
an opportunity to develop their interview skills. Moreo-
ver, the event engaged our faculty and staff in the broader 
institutional effort to increase diversity, and although we 
did not measure this in our survey, this likely helped to 
raise awareness within our community about the impor-
tance of diversity in our workforce and foster positive 
attitudes about these efforts.

Despite the intrinsic rewards, gratification, and expe-
rience to grow as researcher mentors, faculty members 
cite a wide range of barriers, including the institutional 
context and environment inhibiting engagement in men-
toring [16, 42]. Broadly, limited resources, including time, 
funding, research projects, and administrative and teach-
ing responsibilities, made it challenging for early career 
investigators to dedicate sufficient time and guidance for 
mentoring [43, 44]. Additionally, the lack of institutional 
recognition and incentives for mentoring can discour-
age faculty from actively engaging in this role. Given that 
providing need-based financial awards has been shown to 
increase the persistence and retention of HU populations 
in STEMM degree programs and careers [45]. Further-
more, limited diversity in faculty members may lead to 
a lack of understanding of diverse perspectives or expe-
riences, which can impact the mentorship experience of 
HU trainees [46, 47]. Given the range of positive mentor-
ship outcomes for trainees and mentors alike, research 
experiences are central to the functioning of higher edu-
cation institutions and the success of HU students in 
STEMM [48]. These challenges underscore the need for 
institutional support and mentoring training programs 
to help faculty mentor the next generation of investiga-
tors. Therefore, when considering the implementation of 
a similar event in other institutions, we believe the ben-
efits of the Matchmaking Event were augmented by the 
significant institutional support for the hiring, retention, 
and training of post-baccalaureate scholars from under-
represented backgrounds.

The benefits of participating in authentic research 
activities, particularly with a mentor, have been well 
documented [45, 49–52]. These opportunities have 
been shown to increase undergraduate students’ gradu-
ation rates, enrollment and retention in STEMM gradu-
ate programs, science identity, and research self-identify. 
One example of such activities aimed at promoting men-
torship development is the use of speed networking or 
mentoring events inspired by the speed-dating model 
[53–55]. These events have been shown to offer benefits 

such as fostering quick connections and expanding pro-
fessional networks. However, they also have limitations, 
such as superficial interactions and limited time for 
deeper engagement. Similarly, the concept of using 
information (e.g., databases, questionnaires, rankings) 
to match mentors and trainees is relatively intuitive and 
common practice [56]. However, to our knowledge, no 
event has fully integrated both the pre-matching process 
and the event itself specifically for HU students in an 
academic medical center. While previous literature has 
explored events such as speed mentoring, particularly in 
conferences and meetings, and database-driven match-
ing, to our knowledge, none have combined these ele-
ments in the way we propose. We believe the strength of 
our approach lies in the combination of recruiting both 
high-quality trainees and mentors who are genuinely 
invested, providing relevant information materials before 
and during the event to ensure participants are prepared 
for their interviews, and a shared goal (e.g., submitting 
a diversity supplement application). A common critique 
across mentor-trainee development programs is that 
meaningful mentor–mentee relationships require sus-
tained time and commitment [56]. As such, systems and 
infrastructures (see Supplemental Appendix 1 for details) 
also need to be in place to create accountability and pro-
vide necessary informational and financial support, ben-
efitting both trainees and mentors.

Limitations
Although our evaluation suggests promising findings in 
meeting the objectives of the event, we acknowledge that 
the results may have been underpowered for outcome 
comparisons across pre-session survey characteristics 
(i.e., sociodemographic, science belief, efficacy, diversity). 
As such, estimates examining group differences should be 
interpreted with caution due to limited statistical power 
within subgroups. Most of the trainees who participated 
in the event belonged to racialized minorities or under-
represented gender groups, which limited our ability to 
draw conclusions for participants from other underrep-
resented groups.

Another limitation of this study is the adaptation of 
previously validated scales. While the findings should be 
viewed within the scope of this exploratory analysis, cau-
tion is warranted in generalizing the results to broader 
populations or asserting new validity for the abbrevi-
ated scales used. However, this approach was designed 
to derive insights relevant to our specific study popula-
tion (e.g., trainees’ training level), as some items were 
excluded due to their irrelevance to the study’s context, 
which may have impacted the assessment of the intended 
constructs.
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We also recognize the limitations of using a conveni-
ence sample due to resource and time constraints. This 
sampling method was chosen to allow sufficient time 
for mentor-trainee pairings and to ensure adequate time 
for preparing and submitting NIH diversity supplement 
applications within the fiscal year. Next, while participant 
quotes were included to enrich our findings, these quali-
tative insights are limited by the small number of tex-
tual comments provided. Future studies should adopt a 
mixed-methods approach, as this may uncover unrecog-
nized barriers to HU in STEMM and support the devel-
opment of more comprehensive interventions that may 
not be captured by a standard quantitative study design.

Lastly, it is important to note that one motivation for 
attending the MME was the opportunity to join the PRO-
PEL program. This potential overlap could pose a limi-
tation in disentangling the specific long-term effects of 
attending the MME from those related to participation 
in the postbaccalaureate research program. Neverthe-
less, participants may have gained valuable navigational 
capital, interview skills, and exposure to faculty, regard-
less of whether they joined a lab or applied for other 
programs. Additionally, while our study highlights the 
positive outcomes of the MME, we acknowledge that 
these benefits were likely enhanced by significant institu-
tional support for the recruitment, retention, and profes-
sional development of scholars from underrepresented 
backgrounds. Therefore, when considering the general-
izability and potential implementation of similar events 
at other institutions, it is essential to account for varying 
levels of institutional commitment and resources, which 
may influence the overall impact of such events and their 
sustainability.

Conclusions
In summary, the Matchmaking Event facilitated mentor/
trainee matches that provided scholars from HU back-
grounds with meaningful research experiences, thereby 
increasing the diversity of the workforce at UCSF. Addi-
tionally, the event offered secondary benefits and syn-
ergized with other ongoing efforts to promote diversity 
on campus. We believe our experience can serve as a 
guide to other institutions as they explore and develop 
programs to aid mentored research experiences for HU 
trainees interested in a career in STEMM.

Abbreviations
HU	� Historically underrepresented
JUSTICE	� Joining Underrepresented Minorities Students and Trainees with 

Investigators in Collaboration and Education
MME	� Matchmaking event
NIH	� National Institutes of Health
PROPEL	� Post-baccalaureate Research Opportunity to Promote Equity in 

Learning
SD	� Standard deviation
STEMM	� Science, technology, engineering, math, and medicine

UCSF	� University of California, San Francisco

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​024-​06410-1.

Supplementary Material 1.

Acknowledgements
The authors wish to thank Dr. Ryan Hernandez for developing the matching 
algorithm and collaborating on subsequent matchmaking events. We also 
acknowledge all the members of the UCSF Joining Underrepresented Minori‑
ties Students and Trainees with Investigators in Collaboration and Education 
(JUSTICE) initiative and Office of Diversity and Outreach contribution to insti‑
tutional culture change that contributed to the matchmaking event’s success.

Authors’ contributions
SG contributed to the study conception, survey design, data collection, 
data analysis, interpretation of findings, manuscript draft, and revisions. JAS 
contributed to the study conception, survey design, interpretation of findings, 
manuscript draft, and revisions. AG contributed to the study conception, 
survey design, interpretation of findings, and revisions. YC contributed to the 
study conception, survey design, interpretation of findings, and revisions. KB 
contributed to the study conception and revisions. TN contributed to the 
study conception and revisions. LM contributed to the study conception and 
revisions. TN contributed to the study conception, survey design, interpreta‑
tion of findings, manuscript draft, and revisions. MDM contributed to the 
study conception, survey design, data collection, interpretation of findings, 
manuscript draft, and revisions. All authors read and approved the final 
manuscript.

Funding
Sirena Gutierrez, Yazmin Carrasco, Tung Nguyen, Leticia Marquez-Magana, 
and Meghan Morris were supported in part through grant funding from the 
NIH/NIGMS (TL4GM118986), Todd Nystul was supported in part through the 
NIH/NIGMS (R35GM136348; R25GM144250) and NIH/NICHD (TL4GM118986). 
Sirena Gutierrez was supported in part through the NIH/NIA (F31AG081071). 
The funders had no role in study design, data collection and analysis, decision 
to publish, or preparation of the manuscript.

Data availability
The datasets generated and/or analyzed during the current study are publicly 
available on GitHub (https://​github.​com/​siren​agtz/​MME_​Evalu​ation).

Declarations

Ethics approval and consent to participate
Not applicable. The University of California, San Francisco institutional review 
board approved both the study and the waiver of informed consent as this 
study was deemed exempt from human subjects’ research procedures (IRB 
#21-33387).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Epidemiology and Biostatistics, University of California, 
San Francisco, CA, USA. 2 Helen Diller Family Comprehensive Cancer Center, 
Office of Education & Training, University of California, San Francisco, CA, USA. 
3 Center for Science Education and Outreach, University of California, San Fran‑
cisco, CA, USA. 4 Graduate School of Medical Sciences, Weill Cornell Medicine, 
New York, NY, USA. 5 Department of Biology, San Francisco State University, San 
Francisco, CA, USA. 

https://doi.org/10.1186/s12909-024-06410-1
https://doi.org/10.1186/s12909-024-06410-1
https://github.com/sirenagtz/MME_Evaluation


Page 13 of 14Gutierrez et al. BMC Medical Education           (2025) 25:95 	

Received: 9 August 2024   Accepted: 26 November 2024

References
	1.	 Bernard RE, Cooperdock EHG. No progress on diversity in 40 years. Nat 

Geosci. 2018;11(5):292–5.
	2.	 National Academy of Sciences, National Academy of Engineering, 

Institute of Medicine. Expanding Underrepresented Minority Participa‑
tion: America’s Science and Technology Talent at the Crossroads. National 
Academies Press. National Academies Press; 2011.

	3.	 National Science Foundation. Science Engineering Indicators. 2022. 
Higher Education in Science and Engineering. Available from: https://​
ncses.​nsf.​gov/​pubs/​nsb20​223/​demog​raphic-​attri​butes-​of-s-​e-​degree-​
recip​ients. Cited 21 Oct 2022.

	4.	 Pew Research Center. STEM Jobs See Uneven Progress in Increasing Gen‑
der, Racial and Ethnic Diversity. Pew Research Center Science & Society. 
2021. Available from: https://​www.​pewre​search.​org/​scien​ce/​2021/​04/​01/​
stem-​jobs-​see-​uneven-​progr​ess-​in-​incre​asing-​gender-​racial-​and-​ethnic-​
diver​sity/. Cited 18 Oct 2022.

	5.	 Phillips KW. Scientific American. 2014. How Diversity Makes Us Smarter. 
Available from: https://​www.​scien​tific​ameri​can.​com/​artic​le/​how-​diver​
sity-​makes-​us-​smart​er/. Cited 18 Oct 2022.

	6.	 Phillips KW, Northcraft GB, Neale MA. Surface-level diversity and decision-
making in groups: when does deep-level similarity help? Group Process 
Intergroup Relat. 2006;9(4):467–82.

	7.	 Richard O, McMillan A, Chadwick K, Dwyer S. Employing an innovation 
strategy in racially diverse workforces: effects on firm performance. Group 
Organ Manag. 2003;28(1):107–26.

	8.	 Hong L, Page SE. Groups of diverse problem solvers can outper‑
form groups of high-ability problem solvers. Proc Natl Acad Sci. 
2004;101(46):16385–9.

	9.	 Page SE. Making the difference: applying a logic of diversity. Acad Manag 
Perspect. 2007;21(4):6–20.

	10.	 Yosso TJ. Whose culture has capital? A critical race theory discussion of 
community cultural wealth. Race Ethn Educ. 2005;8(1):69–91.

	11.	 Claudio L. Making more minority scientists. Environ Health Perspect. 
1997;105(2):174–6.

	12.	 Hoppe TA, Litovitz A, Willis KA, Meseroll RA, Perkins MJ, Hutchins BI, et al. 
Topic choice contributes to the lower rate of NIH awards to African-
American/black scientists. Sci Adv. 2019;5(10):eaaw7238.

	13.	 Fitzpatrick LK, Sutton M, Greenberg AE. Toward eliminating health dispari‑
ties in HIV/AIDS: the importance of the minority investigator in address‑
ing scientific gaps in Black and Latino communities. J Natl Med Assoc. 
2006;98(12):1906–11.

	14.	 Hurtado S, Eagan MK, Cabrera NL, Lin MH, Park J, Lopez M. Training future 
scientists: predicting first-year minority student participation in health 
science research. Res High Educ. 2008;49(2):126–52.

	15.	 Whittaker JA, Montgomery BL. Cultivating diversity and competency in 
STEM: challenges and remedies for removing virtual barriers to construct‑
ing diverse higher education communities of success. J Undergrad 
Neurosci Educ. 2012;11(1):A44-51.

	16.	 Pierszalowski S, Bouwma-Gearhart J, Marlow L. A systematic review 
of barriers to accessing undergraduate research for STEM students: 
problematizing under-researched factors for students of color. Soc Sci. 
2021;10(9):328.

	17.	 Milkman KL, Akinola M, Chugh D. What happens before? A field experi‑
ment exploring how pay and representation differentially shape bias on 
the pathway into organizations. J Appl Psychol. 2015;100:1678–712.

	18.	 National Center for Science and Engineering Statistics (NCSES). Diversity 
and STEM: Women, Minorities, and Persons with Disabilities 2023. Alex‑
andria, VA: National Science Foundation; 2023. Report No.: Special Report 
NSF 23–315. Available from: https://​ncses.​nsf.​gov/​wmpd. Cited 25 Jul 
2023.

	19.	 Michelmore K, Sassler S. Explaining the gender wage gap in STEM: 
Does field sex composition matter? RSF Russell Sage Found J Soc Sci. 
2016;2(4):194–215.

	20.	 Prieto-Rodriguez E, Sincock K, Berretta R, Todd J, Johnson S, Blackmore 
K, et al. A study of factors affecting women’s lived experiences in STEM. 
Humanit Soc Sci Commun. 2022;9(1):1–11.

	21.	 Koenig R. Minority retention rates in science are sore spot for most 
universities. Science. 2009;324(5933):1386–7.

	22.	 Wilson V, Rodgers WM. Black-white wage gaps expand with rising wage 
inequality. Washington, DC: Economic Policy Institute; 2016. Available 
from: https://​www.​epi.​org/​publi​cation/​black-​white-​wage-​gaps-​expand-​
with-​rising-​wage-​inequ​ality/.

	23.	 Estrada M, Woodcock A, Hernandez PR, Schultz PW. Toward a model 
of social influence that explains minority student integration into the 
scientific community. J Educ Psychol. 2011;103(1):206–22.

	24.	 Estrada M, Hernandez PR, Schultz PW. A longitudinal study of how quality 
mentorship and research experience integrate underrepresented minori‑
ties into STEM careers. CBE Life Sci Educ. 2018;17(1):ar9.

	25.	 Fechheimer M, Webber K, Kleiber PB. How well do undergraduate 
research programs promote engagement and success of students? CBE 
Life Sci Educ. 2011;10(2):156–63.

	26.	 Pedersen RM, Ferguson CF, Estrada M, Schultz PW, Woodcock A, 
Hernandez PR. Similarity and contact frequency promote mentorship 
quality among hispanic undergraduates in STEM. CBE Life Sci Educ. 
2022;21(2):ar27.

	27.	 Russell SH, Hancock MP, McCullough J. Benefits of undergraduate 
research experiences. Science. 2007;316(5824):548–9.

	28.	 Romney CA, Grosovsky AJ. Mentoring to enhance diversity in STEM and 
STEM-intensive health professions. Int J Radiat Biol. 2021;0(0):1–7.

	29.	 Villarejo M, Barlow AEL, Kogan D, Veazey BD, Sweeney JK. Encouraging 
minority undergraduates to choose science careers: career paths survey 
results. CBE Life Sci Educ. 2008;7(4):394–409.

	30.	 Weiner OD. How should we be selecting our graduate students? Mol Biol 
Cell. 2014;25(4):429–30.

	31.	 Monarrez A, Morales D, Echegoyen LE, Seira D, Wagler AE. The moderat‑
ing effect of faculty mentorship on undergraduate students’ summer 
research outcomes. CBE Life Sci Educ. 2020;19(4):ar56.

	32.	 Joshi M, Aikens ML, Dolan EL. Direct ties to a faculty mentor related 
to positive outcomes for undergraduate researchers. Bioscience. 
2019;69(5):389–97.

	33.	 PA-23–189: Research Supplements to Promote Diversity in Health-Related 
Research (Admin Supp Clinical Trial Not Allowed). Available from: https://​
grants.​nih.​gov/​grants/​guide/​pa-​files/​PA-​23-​189.​html. Cited 12 Nov 2024.

	34.	 Allen J, Abdiwahab E, Morris MD, Le Saux CJ, Betancur P, Ansel KM, 
et al. PROPEL: a scalable model for postbaccalaureate training to 
promote diversity in the biomedical workforce. J Microbiol Biol Educ. 
2024;10:e0012224.

	35.	 Maton KI, Beason TS, Godsay S, Sto. Domingo MR, Bailey TC, Sun S, et al. 
Outcomes and processes in the Meyerhoff Scholars Program: STEM PhD 
completion, sense of community, perceived program benefit, science 
identity, and research self-efficacy. Marsteller P, editor. CBE Life Sci Educ. 
2016;15(3):ar48.

	36.	 Camacho TC, Vasquez-Salgado Y, Chavira G, Boyns D, Appelrouth S, 
Saetermoe C, et al. Science identity among latinx students in the bio‑
medical sciences: the role of a critical race theory-informed undergradu‑
ate research experience. CBE Life Sci Educ. 2021;20(2):ar23.

	37.	 Stets JE, Brenner PS, Burke PJ, Serpe RT. The science identity and entering 
a science occupation. Soc Sci Res. 2017;1(64):1–14.

	38.	 Hernandez PR, Woodcock A, Estrada M, Schultz PW. Undergraduate 
research experiences broaden diversity in the scientific workforce. Biosci‑
ence. 2018;68(3):204–11.

	39.	 Beech BM, Calles-Escandon J, Hairston KG, Langdon SE, Latham-Sadler 
BA, Bell RA. Mentoring programs for underrepresented minority faculty 
in academic medical centers: a systematic review of the literature. Acad 
Med J Assoc Am Med Coll. 2013;88(4):541–9.

	40.	 Ginther DK, Schaffer WT, Schnell J, Masimore B, Liu F, Haak LL, et al. Race, 
ethnicity, and NIH research awards. Science. 2011;333(6045):1015–9.

	41.	 Thomas DA. The truth about mentoring minorities. Race matters. Harv 
Bus Rev. 2001;79(4):98–107, 168.

	42.	 Ehrich LC, Hansford B, Tennent L. Formal Mentoring Programs in Educa‑
tion and Other Professions: A Review of the Literature. Educ Adm Q. 2004. 
Available from: https://​journ​als.​sagep​ub.​com/​doi/​10.​1177/​00131​61X04​
267118. Cited 28 Jul 2023. 

	43.	 Talbert PY, Perry G, Ricks Santi L, Soto de Laurido LE, Shaheen M, Seto T, 
et al. Challenges and strategies of successful mentoring: the perspective 
of LEADS scholars and mentors from minority serving institutions. Int J 
Environ Res Public Health. 2021;18(11):6155.

https://ncses.nsf.gov/pubs/nsb20223/demographic-attributes-of-s-e-degree-recipients
https://ncses.nsf.gov/pubs/nsb20223/demographic-attributes-of-s-e-degree-recipients
https://ncses.nsf.gov/pubs/nsb20223/demographic-attributes-of-s-e-degree-recipients
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/
https://www.scientificamerican.com/article/how-diversity-makes-us-smarter/
https://www.scientificamerican.com/article/how-diversity-makes-us-smarter/
https://ncses.nsf.gov/wmpd
https://www.epi.org/publication/black-white-wage-gaps-expand-with-rising-wage-inequality/
https://www.epi.org/publication/black-white-wage-gaps-expand-with-rising-wage-inequality/
https://grants.nih.gov/grants/guide/pa-files/PA-23-189.html
https://grants.nih.gov/grants/guide/pa-files/PA-23-189.html
https://journals.sagepub.com/doi/10.1177/0013161X04267118
https://journals.sagepub.com/doi/10.1177/0013161X04267118


Page 14 of 14Gutierrez et al. BMC Medical Education           (2025) 25:95 

	44.	 DeAngelo L, Mason J, Winters D. Faculty Engagement in Mentoring 
Undergraduate Students: How Institutional Environments Regulate and 
Promote Extra-Role Behavior. Innov High Educ. 2016;41(4):317–32.

	45.	 D’Souza MJ, Shuman KE, Wentzien DE, Roeske KP. Working with the Wes‑
ley College Cannon Scholar Program: Improving Retention, Persistence, 
and Success. J STEM Educ Innov Res. 2018;19(1):31–40.

	46.	 Womack VY, Wood CV, House SC, Quinn SC, Thomas SB, McGee R, et al. 
Culturally aware mentorship: lasting impacts of a novel intervention on 
academic administrators and faculty. PLoS One. 2020;15(8):e0236983.

	47.	 Butz AR, Spencer K, Thayer-Hart N, Cabrera IE, Byars-Winston A. Mentors’ 
motivation to address race/ethnicity in research mentoring relationships. 
J Divers High Educ. 2019;12(3):242–54.

	48.	 Potter SJ, Abrams E, Townson L, Williams JE. Mentoring undergraduate 
researchers: faculty mentors’ perceptions of the challenges and benefits 
of the research relationship. J Coll Teach Learn. 2009;6(6):17–30.

	49.	 Denning J, Turley P. Was That SMART?: Institutional Financial incentives 
and field of study. J Hum Resour. 2017;52(1):152–86.

	50.	 Echegoyen LE, Aley SB, Garza JP, Ramos C, Oviedo SL, Corral G. Impact of 
open enrollment in course-based undergraduate research experiences 
with at-risk student populations. Edulearn Proc. 2019;2019:6580–8.

	51.	 LaCourse WR, Sutphin KL, Ott LE, Maton KI, McDermott P, Bieberich C, 
et al. Think 500, not 50! A scalable approach to student success in STEM. 
BMC Proc. 2017;11(Suppl 12):24.

	52.	 Lopatto D. Undergraduate research as a high-impact student practice. 
Peer Rev. 2010;12(2):27–30

	53.	 Adair JE, Weitzman MD. Applying the speed-dating model and other 
approaches to foster future leaders for the American Society of Gene and 
Cell Therapy. Mol Ther. 2014;22(8):1397.

	54.	 Guse J, Schweigert E, Kulms G, Heinen I, Martens C, Guse AH. Effects 
of mentoring speed dating as an innovative matching tool in under‑
graduate medical education: a mixed methods study. PLoS One. 
2016;11(2):e0147444.

	55.	 Britt RC, Hildreth AN, Acker SN, Mouawad NJ, Mammen J, Moalem J. 
Speed mentoring: an innovative method to meet the needs of the young 
surgeon. J Surg Educ. 2017;74(6):1007–11.

	56.	 Hacker BM, Subramanian L, Schnapp LM. Strategies for mentor matching: 
lessons learned. Clin Transl Sci. 2013;6(5):414.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Evaluation of a mentorship matchmaking event at an academic research institution to reinforce the scientific workforce pathway for underrepresented minority groups
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	The value of diversity
	Barriers to increasing diversity in STEMM
	Benefits of mentored research experiences
	Aims

	Methods
	Participant recruitment
	Matching
	The event
	Data collected
	Measures
	Outcomes
	Other variables of interest

	Analysis

	Results
	Attendee characteristics
	Event evaluation metrics
	Participant reflections of the event
	NIH diversity supplement application status

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References




