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Summer undergraduate research experiences (SUREs) provide important onramps to secondary STEM 

graduate degrees and subsequent careers. Studies demonstrate that these experiences increase the likelihood 

of students advancing to a graduate-level STEM degree, positively impact STEM identity and confidence, and 

imbue a sense of professional belonging. In 2020, COVID-19 shutdowns eliminated many in-person SUREs. In 

response, we launched the National Summer Undergraduate Research Project (NSURP). While NSURP addressed 

an immediate need for a flexible research experience, we found that this model extends access to underrepre- 

sented minorities because it provides authentic research experiences for students who are unable to travel to 

a research location, and/or who have familial responsibilities that necessitate a flexible work model, and/or students 

facing financial challenges. What began as an emergency summer research program for undergraduates to address 

laboratory closures resulted in what we believe is a necessary and normalized addition to the undergraduate STEM 

training and preparation repertoire. 
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INTRODUCTION 

As many articles in the “Teaching in Time of Crisis” edition 

of the Journal of Microbiology and Biology Education described, 

SARS-CoV-2 presented significant challenges to hosting under- 

graduates in the laboratory (1–3). Because SUREs have been 

documented to encourage student success and persistence in 

STEM, it is concerning that even in non-pandemic years, these 

enriching opportunities are inaccessible for many students–– 

particularly students of color and other underrepresented 

minorities (URMs). URMs are more likely than majority peers 

to face systemic barriers such as being place bound (e.g., being 

unable to travel to a SURE location), having family responsibil- 

ities that require schedule flexibility that traditional SUREs 

rarely accommodate, and facing financial challenges. It’s impor- 

tant to note that these barriers are not isolated to pandemic 

times––they are long-standing and ongoing considerations 

when we reflect on URM participation in SUREs. 
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In response to COVID-19 closures, we created NSURP. Our 

program provided online summer research opportunities for stu- 

dents barred from in-person research experiences. Led by a URM 

professor (Dr. Johnson) at The University of Arizona, NSURP spe- 

cifically targeted URMs to help these budding scientists gain access 

to research opportunities that would foster their knowledge, 

build their professional network, and bolster their confidence. 

Ultimately, in just 1 year (2020), our program provided 250 URM 

undergraduates in STEM with mentored research opportunities. 

Although we previously published the logistics of program estab- 

lishment and mentor/mentee matching for NSURP (4), here, we 

emphasize the aspects of our program that authentically serve 

URMs in ways that achieved REAL (retention, equity, access, and 

life-changing opportunities) outcomes for URM students. We 

hope that sharing this perspective will encourage others to repli- 

cate our model that meets URMs where they are and empowers 

them to overcome barriers to SURE participation. 

 

NSURP KEY GOALS 
 

The primary goals of the NSURP pilot were to 

1. Develop a remote summer research experience with 

national-level reach to pair URM STEM undergraduates 

with microbiology laboratory mentors; 
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2. Facilitate a URM science and professional develop- 

ment seminar series; 

3. Provide professional development resources for men- 

tors (e.g., anti-racist literature and mentoring URM 

resources) and mentees (e.g., presentation tools, career 

building, and scientific society connections); and 

4. Host an online platform for our program’s students 

to present their research in an official capacity. 

5. Foster community connectedness for mentees 

through Slack and other virtual events. 

As the NSURP team worked toward these five overarching 

goals, we documented REAL outcomes for URM students, which 

we review next. 

 
 

OUTCOME 1: RETENTION (BUILDING THE “R” OF REAL 
OUTCOMES) 

 

Our mentors were more than professed allies; they did 

the work of showing up when needed. This attitude was at 

the core of the retention outcome. More tangible factors 

that promoted URM student retention were personalized 

mentoring; flexible opportunities to connect with peers and 

STEM professionals; professional development resources for 

mentors; and clear expectations for mentors and mentees. 

 

Personalized mentoring 

 
In most cases, students worked one-on-one with a research 

mentor; but small groups of students (two to four) were assigned 

a mentor in several instances. Mentors included faculty, post- 

doctoral fellows, doctoral students, and staff scientists at collegi- 

ate institutions across the United States. In addition, several of 

our mentors were research scientists in government, hospitals, 

or private laboratories. 

Due to the wide variety of research conducted by NSURP 

mentors, student research experiences reflected fields and 

practices within and tangential to microbiology. This diverse 

array of projects also promoted student retention because 

we matched students based on their interests. Mentor-driven 

virtual projects were proposed for the initial mentor-mentee 

matching process but were revisited based on mentee–mentor 

discussions and student interests. This flexibility was highly 

encouraged as it was essential to meet students where they 

were both in life and in science. 

 
Flexible opportunities to connect with peers and 

professionals 

 
Beyond receiving in silico microbial training and scientific/ 

career mentorship, retention-promoting program elements 

included flexible opportunities for building peer and profes- 

sional connections. This was accomplished through (i) a slack 

workspace with content specific channels designed to foster con- 

nectivity (mentee-mentee, mentee-mentor, and mentor-mentor) 

and enhance real-time communication (versus email). (ii) Access 

to our “BIPOC professional development/science seminar se- 

ries,” a series which reflected the research demographics of 

NSURP students (e.g., topics ranged from cryo-electron micro- 

graphs of the SARS-CoV-2 spike glycoprotein to inclusive scien- 

tific communication). To accommodate students who could not 

attend an original talk or were hearing impaired, all talks were 

recorded, transcribed, and uploaded to the NSURP website 

(NSURP.org) (5). (iii) Waived membership fees for the American 

Society for Microbiology, which allowed access to online content 

(e.g., ASM website and ASM MICROBE 2021) for the rest of the 

year. (iv) Participation in an NSURP essay contest with a mone- 

tary prize and a contribution to a charity of their choice (students 

ultimately selected “Black Girls Do STEM!”). The essay contest 

prompt was based on late Congressman John Lewis’s quote 

“good trouble,” where we encouraged students to reflect and 

write on how this saying could relate to sciences (6). 
 

Professional development resources for mentors 

 
Research has shown that training to address biases, including 

racism, can help build inclusive teaching and learning environ- 

ments. As such, we provided all mentors with anti-racism and 

other diversity, equity, and inclusion training resources on our 

NSURP website (5). 
 

Communicating behavioral expectations 

 
To foster a strong student work ethic and provide a foun- 

dation for professional identity, students signed a behavioral 

expectations agreement. Some of the behaviors the agreement 

addressed included the importance of being respectful and 

punctual, understanding that not all matches are perfect, and 

the nature of the required project presentation at the end of 

the summer. 

As a preemptive measure to reduce conflict and prepare 

undergraduates to navigate a world where their interpersonal 

skills are vital to success, we also provided guidance on being 

assertive. One example was telling students to speak up when 

they didn’t understand something, as not understanding founda- 

tional concepts and/or details specific to the project reduces the 

experiential benefit. Each mentor also agreed to expectation 

guidelines, including weekly virtual meetings with their mentee 

and the importance of involving mentees in the laboratory 

culture. Finally, we encouraged both mentors and mentees to 

immediately inform NSURP administrators if there was a loss 

of contact or other difficulties arose. 

 

OUTCOMES 2 AND 3: EQUITY AND ACCESS (BUILDING THE 

“E” AND “A” OF REAL OUTCOMES) 

 

During the increasing racial tensions of Spring and Summer 

of 2020, there were increases in commitments to be allies to 

Black people specifically but extended to all people of color 

in STEM. This was apparent in movements such as Black in 
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FIG 1. World map of mentor and mentee participant locations. Stars represent the university or college location of the mentee and the 
red symbols represent mentor university, college, institute, or other organization. 

 

Microbiology and #ShutdownStem (7–10). NSURP provided 

mentors a platform to focus this support by mentoring URM 

STEM students who could not participate in in-person programs 

but were interested in pursuing STEM careers. Accordingly, 

~30% of NSURP students stated that their in-person oppor- 

tunity was canceled in 2020 (4). 
 

The rally cry and answer 

 
Our advertising blitz on Twitter using personal accounts 

and hashtags such as #nolabnoproblem and emailing program 

directors of summer REUs resulted in recruiting mentees from 

34 states/territories, five countries, and 87 colleges or univer- 

sities. Mentors represented 30 states, seven countries, and 95 

universities, government organizations, or private labs (Fig. 1). 

An interactive map can be viewed at https://arcg.is/0ruCHP. This 

cross-fertilization of research benefits the field, individuals, and 

future research and work collaborations. 
 

Student demand, access, and participation 

 
In total, NSURP received close to 600 applications from 

students taking in two cohorts, one starting on June 22nd, 2020 

(more than 250 applications) and the other, due to demand and 

community support, starting 4 weeks later (20 July 2020). We, 

Drs. Johnson, Baltrus, and Gardy, handled all applications and 

matching. While we did not anticipate this many students want- 

ing to participate, we did ask in the matching survey form inter- 

est of the students and how many hours they were willing to 

work per week. We knew this last point represented a burden 

on the students as we could not pay the students. Therefore, 

we asked if they could work 0–10, 10–20, 20–30, and 30–40 h 

per week, and we used this information to match projects that 

the mentor put in their volunteer form. We also tried to match 

time zones so that communication during the given workday 

would be more accessible. As a result, we found that 39% of 

the students worked 1–8 h, 20% worked 9–15 h, and 41% 

worked 16–40 h. Surprisingly, but supportive of this program’s 

impact, 36% of post-survey respondents stated that they had no 

prior research experiences, although these rates varied depend- 

ing on the year in college. 

 

NSURP’s effect on the students 

 
Post-experience program evaluations revealed that ment- 

ees had overwhelmingly enjoyable and supportive experiences. 

They reported self-perceived growth in confidence as scientists, 

April 2022  Volume 23 Issue 1 10.1128/jmbe.00335-21 3 

D
o

w
n
lo

ad
ed

 f
ro

m
 h

tt
p

s:
//

jo
u

rn
al

s.
as

m
.o

rg
/j

o
u

rn
al

/j
m

b
e 

o
n

 1
8

 J
an

u
ar

y
 2

0
2

3
 b

y
 1

2
8
.1

9
6
.1

0
1
.1

0
. 

https://journals.asm.org/journal/jmbe
https://arcg.is/0ruCHP
https://doi.org/10.1128/jmbe.00335-21


NSURP: A VIRTUAL RESEARCH EXPERIENCE FOR URMS JOURNAL OF MICROBIOLOGY AND BIOLOGY EDUCATION 
 

 

stronger aspirations toward graduate and medical school, and 

an. NSURP mentees’ post-program self-rating related to confi- 

dence, skill, and knowledge increased. Among NSURP post-sur- 

vey respondents (n = 100), 97 (97%) somewhat or strongly 

agreed that their science abilities increased, 95 (95%) somewhat 

or strongly agreed that their confidence increased, and 89 

(89%) agreed or strongly agreed that the program made 

them feel more likely to pursue a future career in STEM. We 

performed t-tests to investigate whether student demographics 

(e.g., gender, race/ethnicity, or year in college) impacted summa- 

tive experiences of their research experiences. However, self- 

assessment reports were so consistently positive that experiential 

differences based on student demographics were not detectable. 

In essence, NSURP’s virtual platform increased the STEM identity 

of people who had little to no access to a future pool of graduate 

school applicants. 

Breaking accessibility barriers 

 
As the program was conducted virtually, including men- 

tor meetings, program presentations and workshops, and a 

great deal of asynchronous communication, we questioned 

the level of perceived support the mentee would experi- 

ence in this non- person-to-person space. The post-survey 

responses to questions related to feeling supported, receiv- 

ing advice related to NSURP projects and beyond, e.g., ca- 

reer advice, were equally positive, with 96% of NSURP par- 

ticipants feeling supported by their mentor and receiving 

professional development advice. While the goal of the pro- 

gram was to provide research opportunities for URM in 

STEM who missed research experiences in laboratories due 

to COVID-19, we found that the number of students who 

would have been unable to travel to in-person program 

regardless of a pandemic was 33%, with an additional 25% 

saying they were unsure. Barriers to participating included 

but were not limited to caring for a loved one, health issues, 

financial constraints, being able-bodied, and extra expenses 

related to travel. These barriers disproportionately impact 

students from lower-income backgrounds, first-generation, 

nontraditional students (with families, children, etc.), and 

Latinx, Black, Indigenous, and other students of color (11). 

The culmination of these factors impedes many first-genera- 

tion college students’ academic progress (11–14). 
While the world will eventually go back to in-person 

experiences for many research-based programs, URMs will 

continue to experience barriers to attending in-person 

summer REUs. Based on feedback and ongoing research, 

we believe that virtual research opportunities provide an 

important educational strategy to address systemic and per- 

sonal barriers to accessing site-based research experiences 

for undergraduate STEM students, particularly for those 

groups that have been historically underserved in STEM dis- 

ciplines. NSURP will continue trying to grow these virtual 

research opportunities to reach more URM STEM students 

and conduct research to identify the outcomes and impacts 

of these experiences. 

OUTCOME 4: LIFE-CHANGING EXPERIENCES (BUILDING 
THE “L” OF REAL OUTCOMES) 

 

Creativity in projects and presentations 

 
As a result of mentees participating in a virtual research 

experience, over 160 student presentations were uploaded 

to the NSURP website. The central themes of these projects 

were analyzing -omics data sets, bioinformatics, or analyzing exist- 

ing data. Some projects involved writing or editing Wikipedia 

articles on URM scientists and writing a literature review or 

reports on the mentors’ field of expertise. Due to the wide 

range of projects, we did not limit our presentations to posters 

or PowerPoint. Instead, we encouraged our students to use crea- 

tive formats, in essence trying to meet the student where they 

were while still trying to maintain the “spirit” of scientific presen- 

tations. Although this led to the traditional posters, slide-based 

presentations with or without video, and reports, students also 

created poems, musical slide presentations, infographics, science- 

themed music videos posted to social media platforms, such as 

TikTok. One mentor noted that allowing students to be creative 

was a welcome change to the traditional formats, enhanced 

learning outcomes, and challenged mentors to reflect on their 

training and laboratory supervision methods. Students can also 

use the NSURP website as a record of their work, and mone- 

tary awards were given to exceptional research (5). 

Community support leading to excellence in 

presentations 

 
There was overlap across projects that supported the 

development of a strong community of mentees and men- 

tors and, in some cases, led to the creation of dedicated 

thematic Slack channels where extended conversations 

occurred. In addition, some of these subgroups conducted 

symposiums for student presentations, such as ecology and 

evolutional biology and genetics and microbiome-focused 

subgroups. Mentees also gave NSURP presentations at 

national conferences such as the Annual Biomedical 

Conference for Minority Students, where several received con- 

ference awards. 

 

NSURP CONCLUSIONS 

 

REUs that are flexible, meaningful, and supportive of aspir- 

ing URM scientists can enhance the recruitment, retention, and 

eventual success URMs in STEM. NSURP is a model for reach- 

ing URM STEM students where they are in life and giving them 

authentic and meaningful research experiences that address bar- 

riers that URMs face when participating in SUREs. Given the 

continuing underrepresentation of scientists, faculty, and gradu- 

ate students of color in STEM fields, we must continue to bet- 

ter understand and dismantle the barriers URM students face 

as they pursue research opportunities that promote retention 

and success in STEM. The consensus was that students enjoyed 
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NSURP, felt more confident in their ability to pursue STEM fields, 

and appreciated the mentorship they received. This consensus 

occurred even without paying students. In the 2021 cohort, 

mentees were compensated through NSF funding. This cohort 

will be discussed in future manuscripts. 

Hypothesis focused, culturally significant, and virtual 

flexibility 

 
At their core, REUs give students the early tools and 

confidence to make and support their hypotheses. While there 

are unique benefits to in-person scientific training, here, we dem- 

onstrated that virtual research experiences could provide many 

benefits (gains in confidence, skills, and knowledge) that estab- 

lished, in-person undergraduate programs offer (15–17). What 

began as a response to campus closures due to the pandemic has 

resulted in a model that can facilitate enhanced collaboration 

between varying levels of scientists and students. Most impor- 

tantly, this allows a flexible, accessible mode of broadening partici- 

pation in STEM fields. 

The benefits communicated by both mentors and mentees 

that manifested through NSURP will prepare students to work 

in the multidisciplinary, multi-institutional research world. As sci- 

ence becomes more interdisciplinary, with collaborations reach- 

ing far beyond the walls of departments, institutions, states, and 

even international borders, the NSURP model of virtual research 

collaboration, beginning at the undergraduate level, provides 

exciting new possibilities in undergraduate training and research 

possibilities. This far-reaching collaboration was exemplified by a 

partnership between a Canadian researcher and an undergradu- 

ate student in Puerto Rico, leading the mentee to connect their 

research in a culturally meaningful manner through a citizen 

science approach that connected to place and culture. 

Additional work is under way to investigate how geography 

influenced the choice of research topics and practices and how 

mentees’ connections to community and place impacted their 

science identity and growth as researchers. By facilitating mentee- 

mentor partnerships on an international scale and through vir- 

tual participation beyond a singular institution, onsite approach, 

NSURP offered a more flexible, accessible platform to facilitate 

geographically dispersed research and training opportunities for 

students. Through this expanded revisioning of a research expe- 

rience, NSURP was able to promote individualized mentorship 

that reflects an emerging need to operate in the global biomedical 

community with the potential of facilitating connecting research 

experiences to students’ communities and culture. 

 

A PERSONAL EPILOGUE 
 

The sacrifices made to start and run this program for a 

Black pre-tenure PI at a research-intensive institution with no 

budget were great, but the need was greater. To this end, stu- 

dents of color seeing someone who looked like them in an 

aspirational position mattered. It demonstrated to those seeking 

positions in STEM fields that they were indeed possible to obtain. 

The recruitment call was a rallying cry from the heart that fortu- 

nately broke through the noise of the period’s negativity to trans- 

form those emotions of sadness, anger, fear, and disgust into 

something that gave students back previous and present robbed 

opportunities. Indeed, as an outlet, this program helped more 

than just the students. In a time where people like the NSURP 

director couldn’t breathe, NSURP was his deep breath and his 

exhale. All this, combined with the creation of NSURP being 

born of a perfect storm of need, circumstances, and desire to 

help many students that felt isolated due to COVID-19, makes 

NSURP admittingly challenging to replicate. But not impossible. 

As it stands, NSURP has the potential and desire for collabora- 

tions to expand into other disciplines, but as of the present day, 

not the bandwidth or personnel. Nevertheless, we will press on 

to run NSURP to the best of our ability and welcome those 

interested in joining our efforts. 
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