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Historically Black colleges and universities (HBCUs) offer high-quality education and produce leaders from
various backgrounds, mainly being African American. Predominately White institutions can utilize practices
that make HBCUs successful to mentor and graduate students of all backgrounds. We also suggest ways to
bolster HBCUs so they can train more students.
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HBCUs: A powerhouse
Historically Black colleges and univer-

sities (HBCUs) have a long history of suc-

cess in training African Americans (Crewe,

2017). One in six African Americans who

receive a bachelor’s degree has gradu-

ated from an HBCU, including such

notable people as US Vice President Ka-

mala Harris (Howard), political leader

Stacey Abrams (Spelman), Winston

Anderson (Howard), George Langford

(Fayetteville State), and Louis Sullivan

(Morehouse). Additionally, the supportive

environment provided in an HBCU has

produced world leaders and serves as a

pathway to diversify the science, technol-

ogy, engineering, math, and medicine

(STEMM) field and helps accelerate up-

ward Black socioeconomic mobility.

The track record of HBCUs reveals that

one out of every ten African American col-

lege students attended an HBCU as of

2022, along with increasing numbers of

White and Latinx students (United Negro

College Fund, 2019). Furthermore, 25%

of all African American graduates earn

their degree at HBCUs (United Negro Col-

lege Fund, 2019). This number is note-

worthy given that HBCUs represent only

3% of all 3,567 degree-granting postsec-

ondary institutions in the United States
(United Negro College Fund, 2019). Addi-

tionally, HBCUs have a well-established

record of attracting and training disadvan-

taged students, some of whom may not

have completed an undergraduate de-

gree without the supportive, individual

attention afforded to them at an HBCU.

HBCUs are a powerhouse in educating

African Americans who continue on to

earn doctoral degrees in the STEMM

fields (Crewe, 2017).

All of the co-authors of this paper have

either graduated from, attended, taught,

and/or been heavily mentored by faculty

at an HBCU. These institutions remain a

valuable training resource for the current

workforce in STEMM and other fields.

HBCUs were initially defined by the

Higher Education Act of 1965 as those

that are historically Black, were estab-

lished prior to 1964, are accredited by

the Department of Education, and

possess a primary purpose of educating

African Americans who qualified but

were not allowed to attend themajor insti-

tutions at that time. (Crewe, 2017). To be

included in the U.S. News rankings of col-

leges and universities, HBCUs must also

be undergraduate-degree-granting insti-

tutions, although primarily graduate-level

institutions do exist in separate rankings.
Cell
The purpose of founding HBCUs was to

create equitable institutions that could

improve the quality of life of, and ensure

proper and affordable education for, Afri-

can Americans (Crewe, 2017). This pur-

pose remains true today, with private

HBCUs costing nearly half asmuch as pri-

vate predominantly White institutions

(PWIs) and public HBCUs being more

than 20% percent less expensive than

public PWIs (Johnson et al., 2019). The

number of HBCUs has fluctuated over

the years, with 101 currently existing in

2022 (United Negro College Fund, 2019).

Although they represent only a small frac-

tion of all universities, HBCUs have a

considerable impact on training and

diversifying the STEMM workforce.

African Americans who enroll at HBCUs

are more successful in completing their

degrees than at other higher education in-

stitutions within 4 years (Snyder and Dil-

low, 2011; National Center for Education

Statistics, 2019). Among African Amer-

ican students attending public and private

4-year HBCUs, 62% and 67% complete

their degrees within 4 years, respectively.

This compares to only 21% completion

rate for African American students

enrolled at all institutions, while White stu-

dents have a 44% completion rate. The
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percentages of students who graduate af-

ter 6 years is more favorable: specifically,

40% of African American students and

64% of White students graduate from all

institutions within 6 years of beginning

their undergraduate studies (Snyder and

Dillow, 2011; National Center for Educa-

tion Statistics, 2019) There is clearly a

need to increase the graduation rate for

all students, and this need is critical for Af-

rican American students who matriculate

at non-HBCUs given their particularly

low graduation rates. However, gradua-

tion rates are not the only metric for deter-

mining an institution’s success in training

students. Other relevant indicators of suc-

cess include the number of students who

go on to earn advanced degrees, the

number of students who enter the work-

force in their desired fields, and students’

overall satisfaction with the institution, a

metric at which HBCUs also excel.

Notably, HBCUs have a history of suc-

cessfully training and graduating STEMM

students who go on to earn advanced de-

grees and enter their chosen fields (United

Negro College Fund), but what stands out

when reviewing data collected from

students at HBCUs is their level of satis-

faction with their college experience. Stu-

dents who attend HBCUs express greater

satisfaction with their educational experi-

ence than those at PWIs and feel that

facultymembers are caring, providing stu-

dents with direction, emotional support,

encouragement, and shared wisdom

(Johnson, 2017). Students who attended

PWIs after studying at HBCUs reported

feeling that the mentorship they once en-

joyed at the HBCUs was unavailable or

subpar at the PWIs.

Students at HBCUs claim to feel

included, valued, believed in, and

welcomed (Johnson, 2017). These feelings

contribute to a sense of well-being and

what Jay Kumar calls a ‘‘happy brain’’ (Ku-

mar, 2019), a state in which students are

capable of deep thinking, innovation, and

learning (Kumar, 2019). This well-being

and capacity to dream bigger are rein-

forced by the faculty and staff of HBCUs,

who communicate their belief in their stu-

dents’ success (Johnson, 2017), which

further contributes to raising student

self-esteem, resilience, and levels of

satisfaction.

Many African American students find

HBCUs to be culturally relevant and safe
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environments, free from the racial hostility

they perceive at PWIs (Johnson, 2017).

This is particularly understandable in

recent years, given that U.S. news and so-

cial media are constantly filled with re-

minders of the nation’s systemic racism.

It is no surprise then that individuals

who begin their training at an HBCU are

more likely to complete their programs

and achieve advanced or terminal de-

grees (Snyder and Dillow, 2011; National

Center for Education Statistics, 2019).

The safe environment of an HBCU in-

spires greater self-confidence, making it

easier for students to lean into discomfort

in order to survive in a harsher environ-

ment (Hinton et al., 2020). In other words,

the blanket provided by the faculty and

experience at an HBCU gives them the

warmth needed to survive in less friendly

and sometimes cold environments, where

they may encounter benign neglect. Stu-

dents become capable of surviving in en-

vironments where no one else looks like

them because they gained strength sur-

rounded by HBCU peers and faculty

who cheered them on to reach new

heights.

The problems
Despite the successes of HBCUs in

contributing impressively to graduating

STEMM students, the STEMM workforce

remains predominantly White. For

example, the physician workforce in

2019 was approximately 56% White and

only 5% African American, 6% Hispanic,

and 17% Asian (Association of American

Medical Colleges). Similarly, most faculty

members conducting research at medical

schools are White (63.9%) or Asian

(19.2%); only 3.6% of their full-time fac-

ulty in 2018 were African American, and

5.5%were Hispanic, Latino, or of Spanish

origin (Association of American Medical

Colleges). In the STEMM workforce

more broadly, only 9% were African

American, and 8% were Hispanic in

2019 (Fry et al., 2021). By comparison, Af-

rican Americans and Hispanics made up

12% and 17% of the US workforce in

the same year, respectively. However,

these proportions were the same as those

in 2016, suggesting that there has been

little progress, despite efforts to increase

these numbers (Fry et al., 2021).

Despite fewer resources, higher teach-

ing loads, and several other problems
that burden HBCUs, they still produce

high-caliber graduates and offer valuable

academic jobs. At the same time, non-

HBCU institutions fail to graduate African

American students at the same rates as

HBCUs, even with their more substantial

funding and resources. What then can

be learned from the faculty and structure

of HBCUs that can improve the experi-

ences of African American students while,

importantly, helping to launch their suc-

cessful careers in STEMM? Can the for-

mula used by HBCUs be deciphered and

adopted by PWIs so all schools may be

equipped to enroll students from all back-

grounds and levels of mentoring and pro-

vide them with the necessary support and

guidance to achieve their goals? There is

a need for PWIs to join in the mission of

preparing students for careers in STEMM,

and one way this can be accomplished is

by following the strategies used by

HBCUs, namely creating safe environ-

ments; increasing students’ feelings of

self-worth, value, and importance; and

nurturing their sense of belonging.

Although HBCUs create safe spaces,

there needs to be more investment in

these institutions to have a bigger educa-

tional impact, which will increase their

funding and, ultimately, rankings. Many

rankings of HBCUs currently exist, the

most popular of which is determined by

U.S. News and World Report. Their 2022

ranking lists Spelman, Howard, Xavier,

Hampton, and Morehouse as the top

colleges (https://www.usnews.com/best-

colleges/rankings/hbcu). Many other

websites have presented similar rankings,

such that these universities, among

others, are considered Black Ivy League

institutions (https://collegegazette.com/

black-ivy-league-schools/and https://

collegerealitycheck.com/best-hbcu-

colleges/). The list of universities that

comprise the Black Ivy League is

informal and subjective, but it typically

includes the most prestigious, selective,

and highly ranked HBCUs. These have

historically been Fisk, Dillard, More-

house, Tuskegee, Spelman, Hampton,

and Howard. More recently, Florida Agri-

cultural and Mechanical University,

North Carolina Agricultural and Technical

State University, and Xavier University of

Louisiana have ranked highly among the

HBCUs. These universities, established

more recently than those previously

https://www.usnews.com/best-colleges/rankings/hbcu
https://www.usnews.com/best-colleges/rankings/hbcu
https://collegegazette.com/black-ivy-league-schools/
https://collegegazette.com/black-ivy-league-schools/
https://collegerealitycheck.com/best-hbcu-colleges/
https://collegerealitycheck.com/best-hbcu-colleges/
https://collegerealitycheck.com/best-hbcu-colleges/
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listed, offer competitive programs and

have necessitated reevaluation of which

HBCUs are considered the most presti-

gious. However, the question remains:

why do the rankings of HBCUs and

PWIs continue to be determined sepa-

rately, despite the impressive track

record of HBCUs producing many suc-

cessful scientists and politicians? Propo-

nents of separating rankings may argue

that they give HBCUs a chance to be

recognized without being overshadowed

by larger, more prestigious universities

like the official Ivy Leagues (Harvard,

Columbia, etc.). However, this raises

an important point: a primary reason

HBCUs may be overshadowed by such

institutions in rankings is their unequal

endowments.

Importantly, HBCUs continue to pre-

pare them to enter the workforce, but

they do so with limited resources and

funding (Weissman, 2021). Although their

efforts should be expanded, a frightening

number of HBCUs that have played a

pivotal role in educating African American

students have closed instead. Those col-

leges that have closed include Bishop in

1988, Mary Holmes in 2005, Natchez

in 1993, Saint Paulin 2013, and Saints in

2006, though this list is not exhaustive.

Several others HBCUs remain open in

name only (e.g., Knoxville College and

Barber-Scotia College). Only 101 HBCUs

remain from the 130 that once existed

(United Negro College Fund, 2019; Bra-

cey, 2017). Another major problem is their

lack of funding. HBCUs have been under-

funded for decades and struggle to find

continuous funding streams to support

their institutions and students (Weissman,

2021). Across the board, HBCUs have

much smaller endowments; this is espe-

cially pertinent for private HBCUs, which

have an average per student endowment

of about $25,000, much less than the

average per student endowment of

$184,000 at private PWIs (Weissman,

2021). Compounding this issue, grant ap-

plications fromHBCUs are less likely to be

chosen for funding; indeed, some HBCUs

have closed due to a lack of grant funding

(Weissman, 2021; Bracey, 2017).

In brief, endowments are the total

assets, typically donated, that a university

can spend for educational purposes.

There is a considerable difference be-

tween the average endowments of
HBCUs and PWIs. Howard University

has the largest endowment of the HBCUs

at approximately $700 million as of 2020

(NACUBO, 2021). However, this is an

outlier, as the next highest HBCU endow-

ments are approximately $390 million and

$280 million at Spelman and Hampton,

respectively (NACUBO, 2021). The 15th

largest endowment of the 101 HBCUs,

that of Fayetteville State University, is

only $24 million (NACUBO, 2021). In

contrast, the median endowment for all

private nonprofit institutions in 2018 was

$37 million, and that of public nonprofit

universities was slightly lower at $35

million. Thus, of the 101 HBCUs, only 13

have an endowment higher than the me-

dian of all institutions. This is especially

relevant when it comes to PWIs, for which

the largest endowment, that of Harvard, is

over $40 billion (NACUBO, 2021).The next

highest endowments, those of Yale and

Stanford, are similarly high at approxi-

mately $31 and $29 billion, respectively

(NACUBO, 2021).

Though some may argue the reason for

this difference is student enrollment,

HBCUs are drastically underfunded even

after adjusting for this factor. Across all

public universities, the average endow-

ment per student is approximately

$25,000, compared with only $7,000 for

public HBCUs (Weissman, 2021). This dif-

ference is further amplified among private

universities, where the average endow-

ment per student is $185,000 and only

$25,000 for private HBCUs (Weissman,

2021). This vast difference creates an un-

even playing field between HBCUs and

non-HBCUs. In many ways, endowment

sizes contribute to a positive feedback

loop. Large endowments allow univer-

sities to fund more research, hire more

staff, and expand programs, which ulti-

mately makes them more competitive for

grants, allowing for even more spending.

Conversely, lower endowments can lead

to fewer opportunities, put universities at

a disadvantage, and create the threat of

potential closings.

Recently, US President Joe Biden’s

Build BackBetter framework has included

provisions for HBCUs and other minority

serving institutions (MSIs) (United Negro

College Fund, 2021). Though this amount

is larger than what previous bills have pro-

vided, it does not adequately address the

issues HBCUs face. First, it is still possible
that these provisions will not pass, leaving

HBCUs in the same position with a lack of

funding. Second, the total amount allo-

cated to HBCUs by the bill is, at most,

$4 billion, which does not represent even

10% of Harvard’s endowment (NACUBO,

2021), and this would be split across all

HBCUs. Despite HBCUs training over

25% of the African Americans who suc-

cessfully obtain an undergraduate de-

gree, they still receive less than 1% of

available federal funding, and the Build

Back Better plan would not increase their

funding enough to approach the average

endowment of all institutions (United

Negro College Fund, 2019; Weissman,

2021; NACUBO, 2021). President Biden

has also recently signed an executive or-

der to recognize National HBCU Week,

which includes several provisions to help

HBCUs recover from the impacts of

COVID-19, including expanding the fund-

ing sources available to HBCUs,

increasing the ease of implementing fed-

eral programs, and partnering with

HBCU leaders to strengthen pipelines to

HBCUs (United Negro College Fund,

2021). This is certainly a good first step,

but ultimately, it amounts to using a

Band-Aid to patch a flood (Figure 1). A

major issue with this legislation stems

from the short-sightedness of its solutions

and the lack of spread-out funding

for HBCUs. Future legislation must

incorporate longer-term solutions that

include endowments from billionaires,

more opportunities for grants, and more

substantial support for HBCUs that are

successfully graduating STEMM trainees.

HBCU practices that lead to
success
Establishing a safe and nurturing environ-

ment. Faculty at HBCU’s tend to be more

diverse than at PWIs. The diversity of fac-

ulty at HBCUs serves as inspiration and

representation in meaningful numbers

does matter to students. If you can see

it, you can attain it. Students are nurtured

and mentored by positive and caring fac-

ulty at HBCUs, often on an individual ba-

sis. The faculty at HBCUs tend to give

sound advice, listen to their mentees,

contribute to their success, and provide

a safe environment that promotes growth

(Box 1). HBCU faculty know when to pro-

vide a push, lift, or shoulder, and they

know who and where to send mentees
Cell 185, August 4, 2022 3



Figure 1. Working together to patch the leaky pipeline between historically Black colleges

and universities and predominantly White institutions
(A) When historically Black colleges and universities (HBCUs) and predominantly White institutions/col-
leges (PWIs/PWCs) do not work together, this can result in a leaky pipeline for students and poor out-
comes.
(B) When barriers are removed between HBCUs and PWIs/PWCs, an exchange of ideas and information is
opened, facilitating a STEMM pipeline for students from all backgrounds
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for help. Furthermore, they expend their

energy to create a near-family-like envi-

ronment where the student feels safe.

Instilling self-worth.Many faculty mem-

bers at HBCUs develop supportive rela-

tionships with their students. Faculty

share their personal stories and experi-

ences in STEMM, which helps to build
4 Cell 185, August 4, 2022
connections and provides students with

a feeling of belonging in STEMM fields.

Communication between students and

faculty helps students develop their iden-

tity in science. It is rare for an HBCU fac-

ulty member to not know the names of

all their students and something about

their background. Moreover, HBCU fac-
ulty work to develop strong teaching and

mentoring philosophies. For example,

similar to the thoughts of Goethe, faculty

at HBCUs treat students as if they were

what they ought to be until they become

what they are capable of being. The Har-

vard Business Review promotes using a

model similar to that developed by

Madam C.J. Walker, that everyone

involved in the process has ownership in

the product (Freeman and Milway, 2020).

Students at HBCUs are made to feel like

they are important members of the team,

whether doing lab work or attending and

presenting data at conferences. This

gives them a sense of belonging and

self-worth and empowers them to

develop their leadership skills and their

capacity to work in teams.

Scientific identity. Nearly all STEMM

students at HBCUs have presented their

data at scientific meetings. The prepara-

tion needed for students to present

at conferences is given considerable

amounts of effort by the faculty. The fac-

ulty at HBCUs use class assignments, sci-

entific meeting presentations, and other

tasks to provide experiences that result

in ‘‘little wins,’’ and perhaps even set-

backs, that are turned into big achieve-

ments with effort and perseverance.

Thus, students learn while increasing their

resilience and sense of scientific identity.

In summary, students leave HBCUs

empowered to serve their community

and STEMM fields and to become

leaders. There’s a need for HBCU’s to

train more students and a need for PWIs

to consider adopting the HBCU practices

if they want to be successful in increasing

their capacity to train students from

diverse backgrounds and achieve their

stated diversity goals (Box 1).

Conclusion
Future research institutions will require

not only ingenuity, hard work, and a

commitment to training the next genera-

tion of scientists but also a commitment

to bolstering their cultural environment

with African American scientists. There is

a critical need for PWIs to increase the di-

versity, retention, and promotion of

their faculty. Furthermore, the funding sit-

uation and the dire need for increased

funding need to be addressed by policy-

makers by implementing policies that

will improve HBCU funding and equity



Box 1. Summary of common HBCU best practices that PWIs can implement for African
American students

d Intentionally care and go beyond the scope of their jobs in order to set students up for

success

d Have awillingness to give up their time tomentor, advise, motivate, and educate students

d Take pride in their student’s accomplishments and bolstering their self-confidence

d Cultivate a nurturing learning environment founded on comradery that gives a student a

feeling of belonging and self-worth

d Foster collaborative efforts and opportunities for networking that they will use for future

professional advancement

d Have mentoring philosophies that impact a student’s learning

d Communicate to produce life-long learners, high achievers, and a growth mindset

d Work to eliminate negative stereotypes andwhat we have termed ‘‘brokemindset,’’ which

results in a student’s belief that they can’t achieve, that they’re not good enough, or that

they don’t belong in STEMM

d Create a supportive community to give their students a sense of belonging and increase

their retention in STEMM

d Practice holistic mentoring that supports all aspects of student education and wellness

d Advocate for their students

d Meet students where they are, sometimes seeing a diamond in the rough that needs to be

polished or a star whose light needs to be made to shine brighter

d Diversify, retain, and promote their STEMM faculty

ll

Please cite this article in press as: Shuler et al., Learning from HBCUs: How to produce Black professionals in STEMM, Cell (2022), https://
doi.org/10.1016/j.cell.2022.06.013

Commentary
opportunities and disbursement of funds.

With increased funding, HBCUs can

continue to serve a vital role in retaining

African American students in the STEMM

pipeline and offering valuable opportu-

nities for students, all while supporting

their infrastructure (Hinton et al., 2020).

However, despite having fewer re-

sources, HBCUs show more promising

results than their PWI counterparts

(United Negro College Fund, 2019; United

Negro College Fund). Solving this imbal-

ance will help to avoid future HBCU

closures.
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