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Underrepresented and racially minoritized (URM) people in 
the United States—Blacks/African Americans, Latinxs/
Hispanics,1 and Indigenous peoples (e.g., American 

Indians/Alaska Natives, Native Hawaiians)—are some of the big-
gest consumers of computing and technology innovations, yet 
they do not own a large-scale computer company, social media 
company, or an aerospace company, to name a few.2 So why, 
when URM people play virtually no role in the ownership and 
leadership of such companies, are they such avid consumers? 
Why do diversity campaigns and outreach efforts by STEM (sci-
ence, technology, engineering, mathematics) industries’ largest 
companies and trade groups position employment in their firms 
as the goal for URMs, rather than creating pathways to owner-
ship? What role do these companies play in (un)intentionally sti-
fling URMs’ pathway to becoming thought leaders in the STEM 
industries? Furthermore, why has the percentage of URMs 
employed in the largest computing and technology companies 
increased only slightly, despite the companies’ diversity outreach 
efforts? My attempt to answer these questions took me on an 
exploration into the foundation and structures of the STEM 
fields, particularly how racism operates in the experiences, ideolo-
gies, practices, and policies of STEM training programs. This 
historical structural analysis is a departure from many analyses on 

the lack of racial diversity in STEM graduate education and 
employment, which generally is explained using the pipeline 
analogy that translates into the rationale that too few racially 
diverse people in STEM educational trajectories results in the 
lack of diversity in STEM fields (Cannady et al., 2014).

Dr. Lou Matthews (2016), former minister of education in 
Bermuda, argued that the pipeline analogy is an insult to pipe-
lines, which flow with much less dysfunction than this passive 
metaphor implies. How do these same “pipes” work well for 
Whites and some Asian/Asian American groups while simulta-
neously creating treacherous pathways for URM groups? In the 
past 40 years, more than 135,000 academic articles have 
discussed the STEM pipeline in some form or another, includ-
ing almost 14,000 about the leaking pipeline that causes “minori-
ties and women” (this widely used metaphor largely ignores 
minoritized women of color) to “leak out”, of STEM somewhere 
along their educational or employment trajectory (Garbee, 2017). 
This metaphor, used prominently in a host of government-spon-
sored reports and education policies since the early 1990s, has 
led to patchwork solutions and simplistic remedies for STEM 
attainment. There has been less emphasis on the key gatekeepers 
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at each stage of the STEM pipeline: high school guidance coun-
selors, standardized tests, high school algebra (a key STEM gate-
keeper course), gifted programs, advanced placement, and the 
ethnic/racial makeup of STEM teachers and college faculties and 
the STEM workforce (Cannady et al., 2014). Only a scant num-
ber of publications has challenged the metaphor and the myth of 
the STEM pipeline (e.g., Cannady et  al., 2014; H. Metcalf, 
2010), and these efforts do not challenge the anti-inclusive 
design of STEM education and participation that at its core is 
structurally racist. After all, White men constitute about half of 
the scientists and engineers employed in science and engineering 
occupations. If we include Asian men, the percentage rises to 
66%, and when we add White and Asian women to that group, 
the number skyrockets to 88% (National Center for Science and 
Engineering Statistics, 2019).

This article postulates that STEM education and occupations 
are designed to attract White men who are heterosexual, abled-
bodied, Christian or atheist, middle-class and above, and that 
the curriculum and the culture have created an inhospitable cul-
ture for students, faculty, and employees who are assumed not to 
fit these criteria (Allen, 2017). Thus, URM students have the 
choice to try to emulate or embody hegemonic values, navigate 
an environment that is hostile to their identities, or leave the 
field (Turk-Bicakci & Berger, 2014). Those who do attempt to 
navigate it are forced to cope with and manage their suffering, 
over and over again (McGee et al., 2019).

Using examples of how structural racism manifests in STEM, 
I detail the limits of interventions that center predominately on 
equipping, changing, and fixing the student, rather than on 
doing the more challenging work of assessing the ways institu-
tions and departments are perpetrating racism and other “isms” 
in STEM, which leaves these structures under- or unexplained 
(McGee, 2020). The interventions implemented most fre-
quently are mentoring programs, which undeniably have a direct 
impact on the retention of URM students in STEM. However, 
a majority of mentoring programs fall short in terms of recogniz-
ing, let alone acknowledging, the structural racism that is so per-
vasive in STEM academic and industry contexts (National 
Academies of Sciences, Engineering, and Medicine, 2019b).3 
Arguing for the need to move from mentoring that prepares stu-
dents to assimilate into a flawed and biased system to supporting 
systems that are more racially affirming, I profile historically 
Black colleges and universities (HBCUs) that have significantly 
added color to the STEM landscape and thus are challenging 
racist structures and changing the face of STEM. Despite the 
tremendous benefits HBCUs provide, I explain why leaving this 
work to these institutions, which are matriculating Black STEM 
students without sufficient resources and opportunities, stops 
short of dismantling the inequity and the historical and struc-
tural racism prevalent in STEM.

Rationale for a Structural Perspective of the 
Underrepresented and Racialized in STEM

Theoretically, I draw from race-based frameworks that are deeply 
and systemically linked to the dynamics of education, and more 
specifically to educational inequality and discrimination in 
STEM. These approaches complicate the roles that racism plays 

in education, including understanding the interplay between 
everyday racism (e.g., Essed, 2002), institutional racism (e.g., 
Murji, 2007), structural racism (e.g., Bonilla-Silva, 2015), and 
color-blind racism (e.g., Bonilla-Silva, 2018). Everyday racism is 
an ideological construction that has social ramifications for how 
power is structured in our society, which informs the use of bio-
logical and cultural factors to determine a group’s supposed attri-
butes, or lack thereof. Everyday racism also views race as structural 
because of the dominance along racial and ethnic lines that is 
widely reproduced through U.S. laws, policies, regulations, and 
rules that are based on philosophically inequitable principles. 
Everyday racism situates race in the everyday practices that con-
firm the power structure and the ideologies that define what it 
means to be raced. These practices are adapted to changing social, 
political, and economic conditions (Essed, 2002).

Institutional and structural racism directly challenge meritoc-
racy, including the recent push for race-neutral policies, and 
attempts to dismantle affirmative action programs and civil rights 
laws. Institutional racism includes discriminatory treatment, 
unfair policies, and inequitable opportunities for URMs that are 
perpetuated by institutions such as schools, corporations, etc. 
(Zambrana et al., 2017). Institutional actors use the power of the 
institution to perpetuate advantage and disadvantage based on 
race and other social identities. Ideological narratives supporting 
unrelenting competition, survival of the fittest, meritocracy, grit, 
individualism, working to fatigue, compromising one’s well-being 
as normal and expected Eurocentric characteristics of hard-work-
ing STEMers, thereby reinforcing these STEM systems of White 
privilege and URM group marginalization (McGee, 2016).

The far-reaching consequences of structural racism affect 
most domains of American society, such as healthcare, housing, 
education, employment, earnings, benefits, credit, media, poli-
tics, and criminal justice (e.g., Bailey et al., 2017; Groos et al., 
2018; Milner, 2020). Institutional racism in educational settings 
often goes unnoticed. The practices that breed institutional rac-
ism are part of day-to-day operations that are widely accepted 
without consideration of how they privilege certain groups while 
oppressing, marginalizing, and silencing historically marginalized 
groups. Examples of how institutional racism becomes method-
ized include state HBCUs receiving disproportionately less fund-
ing than their historically White counterparts (detailed later in 
this article); the norms, values, and perspectives that influence an 
institution’s laws, policies, and systems of evaluation, which often 
are founded and maintained in keeping with Eurocentric thought 
and White supremacy; and the disproportionate number of 
White males who are board members, endowed chairs, and have 
college buildings named for them. In contrast, when Black and 
Brown students raise issues of equity they often are labeled as 
radical activists, come under surveillance, and may be sanctioned 
or even blacklisted (Gardner, 2019; Jackson, 2019).

Bonilla-Silva (2015) describes structural racism as

a network of social relations at social, political, economic, and 
ideological levels that shapes the life chances of the various races. 
This structure is responsible for the production and reproduction 
of systemic racial advantages for some (the dominant racial 
group) and disadvantages for others. (the subordinated races).  
(p. 1360)
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Bonilla-Silva (2001) offers an alternative interpretation of rac-
ism as racialized “societies in which economic, political, social, 
and ideological levels are partially structured by the placement 
of actors in racial categories or races” (p. 37). His call for 
researchers to spend less time studying racial attitudes and 
individual acts of racism and more time interrogating the 
mechanisms that produce and reproduce inequities has led to a 
more robust understanding of the historical, institutional, and 
structural forces that shape the everyday systems of privilege 
and inequality for advantaged and marginalized groups, respec-
tively (Bonilla-Silva, 2018).

Bonilla-Silva and Dietrich (2011) contend that colorblind 
racism is an institutionalized and structured system that mini-
mizes the force of racism and to some make racism a past-tense 
system. Colorblind ideologies nurture and promote notions of 
unhealthy forms of resilience while our social, political, and edu-
cation systems continue to abuse and neglect URM bodies and 
minds (Bonilla-Silva, 2015). These ideologies enable racism to 
go uncontested in situations where such social inequalities are 
easily justified if challenged, while calls for racial justice were 
until just recently considered taboo and even trite (Bonilla-Silva, 
2015). Relying on a hierarchical system of inequitable distribu-
tion, these forms of racism protect a racist education system by 
silencing or minimizing the effects of racialized social systems in 
which economic, educational, political, and social ideologies 
routinely advantage White people while producing adverse out-
comes for URM groups (Bonilla-Silva, 2018).

STEM Higher Education: Founded on 
Eurocentric Ideologies and Exclusion

U.S. higher education has traditionally structured its system and 
pedagogical praxis around a Eurocentric epistemology that focuses 
on developing only the “best and brightest” minds. Postsecondary 
institutions participate in a complex network of discriminatory 
and biased practices that subordinate URMs’ culture and lan-
guage, as well as their educational, social, economic, and political 
positions. Moreover, this institutional framework connects racial-
ized systems and structures with the lives and academic pathways 
of URM students. A great many fields in higher education 
emerged from a White male supremacy paradigm that reflects 
ideas about non-White peoples’ genetic inferiority and advances 
White hegemony (Freedman & Ferri, 2017; Roberts, 2013). This 
includes eugenics, a late-nineteenth and early twentieth-century 
development that identified “desirable” and “undesirable” racial 
stereotypes under the guise of science. Eugenics advocated the 
intentional and selective mating of people with desirable 
Eurocentric traits to “breed out” undesirable characteristics, for 
example, Black skin or disabilities, which eugenicists thought led 
to poverty and criminal behavior (David & Derthick, 2017). In 
the words of White supremacist David Lane, eugenics sought to 
“secure the existence of our people and a future for white children” 
(Serwer, 2019). U.S. postsecondary institutions acted on eugenic 
principles when they excluded underrepresented ethnic groups 
from producing or being acknowledged as producers of scientific 
knowledge (McGee & Robinson, 2019).

STEM departments’ legacy of exclusionary practices contin-
ues to shape toxic and discriminatory educational experiences 

for the URM ecosystem, that is students, staff, faculty, and 
administrators (McGee, 2020), that become evident through the 
voices of those who inhabit these racially hostile STEM spaces. 
They illuminate themes that emphasize the racially hierarchical 
nature of postsecondary STEM that honors Whiteness, mascu-
linity, and (upper-)middle-class knowledge (Battey & Leyva, 
2016; Mutegi, 2013). Madden et al. (2019) succinctly character-
ize STEM as an instantiation of White institutional space:

Such spaces are characterized by (1) the exclusion of those who 
are not white from positions of power, (2) the development of a 
white frame that organizes the logic of these institutions and 
normalizes white racial superiority, (3) the historical construction 
of a curricular model based on the thinking of white elites, and 
(4) the assertion of knowledge and knowledge production as 
neutral and unconnected to power relations. (p. 74)

Structural racism in STEM often manifests as meritocracy and 
colorblindness (Basile & Lopez, 2015; Brunsma et  al., 2017). 
Colorblindness diminishes or attempts to negate the realities of 
systemic racism (Bonilla-Silva, 2018), which plays out exten-
sively in STEM spaces. Traditionally marketed as a competitive 
and meritocratic field, research has shown that there is more bias 
in STEM professions than their non-STEM counterparts (Leath 
& Chavous, 2018; National Academies of Science, Engineering, 
and Medicine, 2016). STEM is also known to have a survival of 
the fittest culture that deemphasizes both structural racism and 
students’ raced and gendered identities, thus implying that stu-
dents’ success is due solely to individual “intelligence” (M. J. 
Williams et al., 2019). This approach is convenient for universi-
ties because it puts most of the weight for the recruitment and 
retention of URM STEM students on the consequences of a 
mythical pipeline and ignores the role racialized bias plays in 
their STEM departments and programs, thus labeling URM stu-
dents as deficient and blaming them for their lack of representa-
tion (Baber, 2015; Malcom & Malcom, 2011; McGee & 
Robinson, 2019). Structural racism perpetuates racial disparities 
at the highest levels of STEM achievement, which helps to 
explain why URMs who hold STEM degrees leave the STEM 
workforce disproportionately more than their White and Asian 
counterparts (Turk-Bicakci & Berger, 2014).

Countless scholars have detailed the consequences of being 
raced and of gendered racism in STEM for URM students and 
faculty (Brown et  al., 2017; Bullock, 2017; Martin, 2019). 
Much of the research on and discussion of the plight, experi-
ences, and outcomes of URM students in STEM education 
have centered on personal experiences of discriminatory 
behaviors and practices. STEM researchers, including myself, 
have detailed countless incidents of racial microaggressions, 
racial stereotyping, and other forms of racialized bias in our 
field (Alexander & Hermann, 2016; Brown et  al., 2016; 
Mutegi, 2013). Many studies outline the omnipresent racial 
stereotypes that devalue the intellectual ability of URMs in 
STEM departments but give less attention to the discrimina-
tory culture of their STEM departments that exacerbates the 
consequences of being racialized (Carter et al., 2019; McGee, 
2016). However, this is only half the story of structural racism 
in STEM.
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Material Consequences of Structural Racism at 
the Highest Levels of STEM

Although there is traditionally more admiration and intellectual 
respect associated with doctoral students and degree holders at 
the top of the academic hierarchy, racially underrepresented 
STEM doctoral students and PhD holders continue to endure a 
host of structurally discriminatory practices and policies in uni-
versity STEM departments. The lack of diversity at the graduate 
level in engineering is an even greater problem than at the under-
graduate level. The number of master’s and doctoral engineering 
degrees conferred upon URMs increased from 2011 to 2016 but 
had little bearing on diversity among engineering graduate 
degree holders (Anderson et al., 2018). To provide a bit of con-
text, the number of all students earning doctoral degrees in engi-
neering has grown from 7,812 in 2010 to 12,156 in 2018, an 
increase of 29.73% (Roy, 2019). However, the disparity in the 
number of URM students earning this degree continues. From 
2009 to 2018, enrollment of Asian engineering doctoral stu-
dents increased from 13.2% to 13.9%, Hispanic from 3.8% to 
6%, and foreign nationals from 55.1% to 58.3%. In this period, 
African American engineering doctoral student enrollment had 
both the lowest percentage and the smallest increase, from 3.8% 
to 4.2% (Anderson et al., 2018).

Critical understanding of structural racism can elucidate why 
Black STEM PhDs are the most likely to leave the STEM indus-
tries (21%, compared with 17% of Whites, 14% of Asians, and 
14% of Hispanics; Turk-Bicakci & Berger, 2014). One in six 
STEM PhDs pursues a career outside the field, with Black peo-
ple and women most likely to do so; these two groups experience 
higher unemployment and lower salaries than White and Asian 
men with similar academic backgrounds (National Center for 
Science and Engineering Statistics, 2019). A recent study by the 
Pew Research Center calculated the median earnings of Blacks 
($58,000) and Hispanics ($60,758) working in STEM occupa-
tions, which is less than those of Whites ($71,897) and Asians 
($90,000). Using four cycles of data (2003, 2006, 2008, 2010) 
from the National Science Foundation’s Survey of Doctorate 
Recipients, Campbell and Adamuti-Trache (2016) found that 
the mean salary of White men in 2010 was $99,400, with White 
women earning $85,900, male URMs $95,300 and female 
URMs $78,800. And finally the National Science Foundation’s 
National Center for Science and Engineering Statistics, Scientists 
and Engineers Statistical Data System reported a $30,000 salary 
disparity between Asian and Black science and engineering PhD 
holders (Table 1).

However, the analysis above, while critically important in 
understanding the wealth gap for the Black middle class (Darity 
et  al., 2020), does not fully explain the treacherous plight of 
URMs’ participation in STEM. For example, URM STEM 
PhDs graduate with more debt than their White and Asian 
counterparts; within the past 10 years, the rate of African 
American doctoral degree recipients in the STEM fields who 
accrued any debt was more than 20% higher than the rate of 
non-URM recipients who accrued any debt (49% vs. 27%). 
Furthermore, among STEM PhD graduates, URMs were more 
than twice as likely as non-URMs (25% vs. 10%) to report stu-
dent loan debt in excess of $30,000 (Zeiser et al., 2013). Among 

URMs, Black doctoral students and graduates disproportion-
ately endure the most devastating consequences. For example, 
Black PhDs take longer to complete a STEM doctorate than 
Hispanic doctoral students, who in turn tend to take longer than 
non-URM PhD students (Maton et al., 2016).

Multiple research findings reveal that Black PhD STEM stu-
dents experience elevated stress levels as they attempt to cope with 
the racialized and oppressive environments in which they earn 
advanced degrees (Burt et al., 2018; Burt et al., 2019; Niemann & 
Sánchez, 2015). Consistent with prior research on role strain and 
John Henryism (i.e., trying to overcome a chronic stressor by 
working harder), McGee et al. (2019) found that seeking success in 
training, employment, work, or career was more important to these 
Black graduate students and postdocs than safeguarding their men-
tal or physical health. The participants’ focus and sacrifice may 
have helped them complete their degrees, but these strategies 
exacted a psychological, emotional, and physical toll. Black STEM 
PhD students experienced (a) stresses and strains that made them 
question their qualifications; (b) racialized experiences that were 
often the source of stress, strain, and academic performance anxi-
ety; (c) discordance between the racial makeup of their academic 
environments and their racialized engineering and computing 
identities, which appeared to exacerbate impostor phenomenon; 
and (d) proactive racialized coping mechanisms that took an emo-
tional toll and fostered feelings of self-doubt (McGee et al., 2019). 
Thus, identifying supportive environments where Black STEM 
PhD students can thrive and not just simply suffer through the 
doctoral process is critical to their retention moving into STEM 
career trajectories (Ireland et al., 2018; Jones et al., 2015).

STEM Diversity Mentoring Programs Position 
URM Students as in Need of Fixing

Much of the programming dedicated to support URM students 
includes mentoring to increase their advancement and reten-
tion.4 Other components, such as stipends, research/internship 
opportunities, and opportunities to attend conferences and pres-
ent research, are often touted as crucial because they increase 
students’ self-efficacy in their academic domain. What scholars 
argue is most critical in terms of promoting URM students’ 
long-term commitment to and persistence in the STEM fields is 
helping them develop a strong STEM identity and to feel like 
scientists (Carlone & Johnson, 2007; Maton et  al., 2016). 
Receiving psychosocial or emotional support is particularly criti-
cal for URM students because it can strengthen their science 
identities (Ong et al., 2018). While same-race and same-gender 
mentors are theoretically best suited to provide psychosocial sup-
port to URM students, these pairings are frequently not possible 
due to the lack of faculty members with similar social identities 
(Fries-Britt & Snider, 2015; Griffin, 2012).

Social identities are defined by a common set of norms, atti-
tudes, traits, and stereotypes, which together form the prototype 
of a group member (Stets & Burke, 2000). Individuals who devi-
ate from this prototype are marginalized within their social 
group. In STEM fields, those who are not White, not male, not 
heterosexual, not able-bodied, not middle class or higher, and 
not historically represented as scientists are barred from enjoying 
the full range of opportunities afforded members of more highly 
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regarded groups. Furthermore, these students’ social identities 
are often deemed irrelevant to science; research shows that stu-
dents underrepresented by race and/or gender are often expected 
to conform and assimilate into the dominant (i.e., White male) 
culture and minimize their raced and gendered identities 
(Johnson et al., 2011). URM students thus often maintain sepa-
rate social and academic peer networks (Arevalo et  al., 2016; 
Brooms, 2018 ). Some confirm that they minimize their raced 
and gendered identities and compartmentalize their critical per-
sonal identities and their science identities (McCoy et al., 2015).

I postulate further that URM STEM students have been 
socialized in educational spaces that foster pulling oneself up by 
the bootstraps—that is, exhibiting resilience in the face of con-
stant challenges—adopting colorblind ideologies, being gritty, 
and embracing meritocracy mantras that allow their disparate 
educational outcomes to be attributed to cultural bias and per-
sonal characteristics (Battey & Leyva, 2016; Collins, 2018). 
Much of the mentoring literature is flawed, as it misidentifies, 
minimizes, or downplays URM students’ plight in STEM par-
ticipation, which can in turn challenge their sense of authentic-
ity and of belonging in their discipline. When URMs infer from 
their mentors that they must change themselves to fit in, they 
often suffer from depression, poor psychological well-being, and 
impaired academic performance (Assari, 2018; Hudson et  al., 
2016). One explanation for these poor psychological outcomes 
is that when individuals deemphasize a social identity, like race, 
by subscribing to racial ideologies that stress the similarities 
between URMs and others, they tend to attribute their invali-
dating academic experiences and outcomes to internal rather 
than external causes (Oyserman et al., 2014)—that is, to their 
own shortcomings. In her overview of racial and ethnic identity 
development, Byars-Winston (2014) suggested that therapists 
can help minoritized students identify, understand, and cope 
with racism by helping them depersonalize invalidating experi-
ences while reinforcing their self-efficacy in their field. This 
could extend to STEM faculty members who mentor minori-
tized students or are themselves minoritized.

Even programs designed to increase racial diversity in STEM 
contribute to disparities. A recent study evaluated a highly com-
petitive, federally funded technology and engineering education 
doctoral program for White, Black, and Hispanic doctoral fel-
lows who were specially groomed for professorships (Niemann 
& Sánchez, 2015). The Black fellows were the only participants 
who did not obtain tenure-track academic positions, even 
though their qualifications matched or exceeded those of their 
fellow program graduates. Researchers concluded that the Black 
program fellows were evaluated by stricter, more subjective crite-
ria (e.g., skepticism about their suitability for academic posi-
tions) than their counterparts. They also lacked the professional 
development and training needed to succeed in racialized STEM 
departments, whose culture requires keen skills to navigate the 
politics associated with being Black in STEM (Niemann & 
Sánchez, 2015; Varnedoe et al., 2020). So, even when program-
ming is designed to benefit all students, Black students experi-
ence more adverse outcomes than their peers, thereby re-creating 
significant persistent racial disadvantage. Sowell et  al. (2015) 
found that most interventions that aim to facilitate URM stu-
dent degree completion focus on condescendingly “helping” or 
“fixing” the students, which takes the burden off the hegemonic 
institutional causation. Myriad findings suggest that the burden 
of adjusting to this environment cannot rest solely with students; 
the institutional culture must strive to become antiracist, equi-
table, and inclusive (Adserias et al., 2017).

HBCUs: On the Front Line in Addressing 
Structural Racism in STEM

The nation’s 105 HBCUs constitute less than 1% of U.S. higher 
education institutions. There are 101 accredited public and pri-
vate HBCUs in 19 states (down from the 121 institutions that 
existed during the 1930s), the District of Columbia, and the 
U.S. Virgin Islands, which enroll almost 300,000 students, 
approximately 80% of whom are African American and 70% 
from low-income families (UNCF, 2017). Yet HBCUs educate 

Table 1
Median Annual Salary (US$) Among Science and Engineering Highest Degree Holders Working Full Time

Characteristic 1995 2003 2015

Sex
  Female 34,000 45,000 57,000
  Male 49,000 68,000 86,000
Race and ethnicity
  American Indian or Alaska Native s 48,000 62,000
  Asian 45,000 64,000 85,000
  Black 35,000 48,000 55,000
  Hispanic 38,000 50,000 59,000
  Native Hawaiian or Other Pacific Islander NA 56,000 74,000
  White 45,000 60,000 78,000
  More than once race NA 50,000 78,000
  All 44,000 60,000 75,000

Note. Data from National Science Board, Science & Engineering Indicators 2018. NA = not available; s = suppressed for reasons of confidentiality and/or reliability.
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approximately 11% of the U.S. African American population 
(Boykin et  al., 2017). A 2015 Gallup-USA Funds Minority 
College Graduates Report shows that HBCUs provide Black 
graduates with a better college experience than they would get at 
non-HBCUs. The Gallup study concludes that Black HBCU 
graduates are more likely to be thriving in purpose and financial 
well-being than Black graduates who did not receive their degrees 
from HBCUs (UNCF, 2017). For example, Xavier University, 
an HBCU in New Orleans with approximately 80% of students 
attaining middle-class status, promotes more mobility into the 
middle class than any other HBCU (Nathenson et al., 2019).

HBCUs have been on the front lines of attainment for African 
Americans gaining entry into STEM education and careers 
(Toldson, 2018); National Science Foundation data show that 
HBCUs on average graduated 29% of the total science and engi-
neering degrees for African Americans from 1994 to 2001.5 
HBCUs accounted for 17% of the bachelor’s degrees earned by 
African Americans overall and 24% of the degrees earned by 
African Americans on all levels in STEM fields (bachelor’s, mas-
ter’s and PhD; UNCF, 2018). Eight HBCUs were among the top 
20 institutions to award the most science and engineering bach-
elor’s degrees to Black graduates from 2008 to 2012 (Gasman & 
Nguyen, 2018). HBCUs have had disproportionate success in 
graduating African American students, particularly in the STEM 
fields (UNCF, 2017), and although only a small subset of HBCUs 
have STEM doctoral programs, they have long graduated a dis-
proportionately large percentage of the African American stu-
dents who earn STEM PhDs (Rice et  al., 2016). Researchers 
studying this phenomenon attribute HBCUs’ success largely to 
their administrative and faculty leadership (Savage, 2017). 
HBCUs succeed despite limited budgets, small endowments, and 
a lack of world-class facilities, and they enroll Black students 
many predominantly White institutions (PWIs) would reject 
(National Academies of Sciences, Engineering, and Medicine, 
2019a). Much can be learned from HBCUs’ successes that can 
help to produce a new generation of Black STEMers for all types 
of institutions and industries. Rather than looking to PWIs to 
take the lead in diversifying STEM higher education, researchers 
should study HBCUs’ leadership styles and the strategies 
employed by their faculty members and administrators (Center 
for the Advancement of STEM Leadership, 2020; National 
Academies of Sciences, Engineering, and Medicine, 2019a).

Structural Racism Stifles HBCUs’ STEM Legacies

The tremendous positive impact of HBCUs is hampered by 
structural racism. For example, while public 4-year HBCUs rely 
more heavily on federal, state, and local funding than public 
4-year non-HBCUs (54% vs. 38% of overall revenue, respec-
tively), the United States has a long history of inequities in state 
and federal support for HBCUs (K. L. Williams & Davis, 2019). 
Researchers recently revealed in the Journal of Finance Economics 
that HBCUs pay higher underwriting fees to issue tax-exempt 
bonds, compared with similar non-HBCUs. This study reflects 
how structural racism play a discriminatory role associated with 
higher costs of finding willing buyers. This study also revealed 
that credit quality plays little role and the effect is three times 

larger in the Deep South, where racial animosity and segregation 
remains the most severe (Dougal et al., 2019).

To offer a few poignant examples, Tennessee State University 
(TSU), an HBCU in Nashville, was shorted about $37 million 
between 2000 and 2016 because the state did not match federal 
funds (White, 2019). The 1887 the Hatch Act requires states to 
match federal education dollars at land grant colleges. Tennessee 
has two land grant colleges, TSU and University of Tennessee 
Knoxville (UTK). In 1934, UT Knoxville received $450,000 
from the state legislature while TSU got $52,000, and that dis-
parity has persisted ever since (White, 2019). This inequity in 
state funding between HBCUs and White institutions has been 
well documented since the establishment of these institutions 
(Lee & Keys, 2013). In 2007, the University of North Carolina 
at Chapel Hill and North Carolina State University (both PWIs) 
received approximately $15,700 per student in state funding, 
compared with approximately $7,800 per student at North 
Carolina A&T State University6 and Fayetteville State University, 
both HBCUs (Minor, 2008).

In 2006, Maryland’s four HBCUs—Morgan State University, 
Coppin State University, Bowie State University, and the 
University of Maryland Eastern Shore—filed a lawsuit against 
the state of Maryland, claiming that it failed to remove systemic 
barriers that led to segregation in Maryland’s higher education 
system. The lawsuit contends that more than $577 million dol-
lars is owed to these four HBUCs; Maryland’s governor made a 
“final offer” of $200 million to settle, which would leave these 
universities woefully underfunded. Thirteen years later, the case 
remains unresolved (Gaines, 2019).

Morehouse College, an HBCU in Atlanta whose students are 
predominately African American men, made national news 
when Robert F. Smith, the founder, chair, and CEO of Vista 
Equity Partners, provided a $34 million gift to eliminate the 
debt of all members of the class of 2019. What was given consid-
erably less attention was a series of initiatives Morehouse College 
recently introduced to tighten its budget. Most staff and faculty 
members will be required to take a 1-day unpaid furlough each 
month, and the college will stop making matching contributions 
to employees’ retirement accounts. The estimated $3 million 
these measures will save will be used in part to support students 
who are struggling to finance their education (Carlson, 2019).

HBCU graduates experience disproportionately high debt, a 
byproduct of these institutions being inequitably funded and 
HBCU’s continued commitment to enroll Black students from 
low income families, who have substantial financial need and 
limited access to additional financial resources (UNCF, n.d.). 
The median federal debt load for African American HBCU 
graduates is about $29,000 at graduation, which is 32% higher 
than that of graduates of other public and private nonprofit 
4-year schools (Mitchell & Fuller, 2019). Saunders et al.’s (2016) 
comprehensive analysis details stark financial disparities between 
HBCU graduates and their non-HBCU counterparts. For exam-
ple, students who attend HBCUs must borrow at higher rates 
and, consequently, graduate with substantially higher debt than 
their peers at non-HBCUs. In 2013, 80% of HBCU students 
took out federal loans. Fifty-five percent of their non-HBCU 
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counterparts did the same. The percentage of HBCU graduates 
who borrowed $40,000 or more from the federal loan program 
was 4 times that of non-HBCU graduates. The authors suggest 
that policymakers should reduce the complexity of federal stu-
dent aid, make loans less costly via a manageable repayment pro-
cess, and increase grant aid and work–study opportunities. 
Other researchers agree that saddling these primarily Black grad-
uates with debt undermines the advantages of attending an 
HBCU (Mitchell & Fuller, 2019).

HBCUs, along with Minority Serving Institutions (MSIs) 
and Tribal Colleges and Universities, which collectively serve 
more than four million students, were in jeopardy of losing $255 
million dollars, due to the recent expiration of mandatory fed-
eral funding, but after several delays, and an successful campaign 
raising attention to this matter by UNCF (2019), U.S. senators, 
and HBCU alumni, funding was finally reinstated (Schwartz, 
2019; Weissman, 2019). Despite the increased attention from 
presidential primary candidates (e.g., Joe Biden pledged $70 bil-
lion, Elizabeth Warren $50 billion, Pete Buttigieg $50 billion, 
and Bernie Sanders free HBCU tuition and $15 billion to MSIs) 
and celebrities (e.g., former NBA basketball player Charles 
Barkley gifted $1 million to Miles College, an HBCU in Alabama; 
Beyonce’s documentary Homecoming showcased the affirming 
culture of HBCUs), it is ultimately the equitable financial prac-
tices of federal and state investments and fair lending and accred-
itation practices that are necessary for HBCUs to thrive. These 
structurally racist federal and state funding and debt patterns 
worsen inequities in higher education. In summary, HBCUs 
have a unique ability to bolster URMs’ participation in STEM 
academic and professional communities. If the structural racism 
that has created the problems outlined above were addressed, 
they could play an even more critical role in increasing the num-
ber of URMs who hold STEM PhDs.

However, I would be remiss if I did not address that the 
Whiter STEM community does not view URM groups as the 
knowledge or thought leaders in STEM. In over 100 years, we 
have never seen a Black or Indigenous scientist become a Nobel 
laureate.7 Structural racism and gendered racism are weaved 
through the selection process. To even be considered as a possible 
Nobel laureate, the criteria include being a prolific principal 
investigator or a research professor at a prominent institution, 
which leaves most URM serving institutions out of reach for the 
prize (Morgan, 2018). Racism is deeply embedded in the very 
structure of STEM, which not only impacts those who are pushed 
out of STEM fields but has implications for those who are con-
sidered as highly successful but still not successful enough.8

What If the Next Apple, JetBlue, Tesla, or Lyft 
Were Created and Operated by URMs?

As I noted at the beginning of this article, in attempting to 
account for the lack of URM owners or even employees of 
STEM companies I have highlighted the impact of racialized 
institutional defensiveness and resistance—discriminatory poli-
cies, practices, and laws—to racial diversity in STEM. Let me 
be clear, STEM higher education needs to be fully restructured 
to be more equitable and inclusive. With URMs within and 
beyond STEM spearheading such an effort, the field could 

pursue goals that celebrate racial diversity in STEM innovation. 
This effort must include a radical critique of the applications of 
scientific knowledge and challenge dominant thinking about 
how science and technology are created, implemented, and 
maintained. For example, Dr. Joy Buolamwini (2016, 2018), an 
MIT scientist and founder of the Algorithmic Justice League, 
has published research that uncovered significant gender and 
racial bias in AI systems sold by tech giants like IBM, Microsoft, 
and Amazon. Benjamin (2019) eloquently argues in her book, 
Race After Technology: Abolitionist Tools for the New Jim Code, 
that “the employment of new technologies . . . reflect and repro-
duce existing inequities but . . . are promoted and perceived as 
more objective and progressive than the discriminatory system 
of the previous era” (p. 4). While we need a revolution in STEM 
education, it also would be empowering for URMs to begin to 
own more of the STEM enterprise and create companies that 
expose, correct, and eradicate racialized bias in STEM (McGee, 
2020).

It is obvious that there is a direct relationship between STEM 
innovation and economic power, as STEM company owners and 
executives are some of the most capable, influential, and danger-
ous leaders on the planet. Facebook, for example, with its 2.3 
billion users, has abused its power to influence the U.S. presi-
dential election. It analyzes its subscribers’ every online move 
(Alvarado et al., 2018) while allowing a genocidal and racist plat-
form to thrive and fuel hate with the emergence of White nation-
alist groups. It creates discriminatory algorithms that promote 
and reinforce the maintenance of structural, everyday, and indi-
vidual racism in technology (Bornstein, 2017; Nishi et al., 2015; 
Noble, 2018). As of 2018, Facebook earned about $56 million a 
day, Apple $151 million daily, and Google $121 million per day 
(Associated Press, 2018), so we can conclude that these compa-
nies could certainly fund culturally affirming technology prod-
ucts and real value propositions that actually lead to a more 
racially diverse workforce. Instead, Facebook actively monitors 
Black racial activists and censors their posts against racism as 
hate speech (Eschmann, 2019; Guynn, 2019). Apple stores have 
a long history of racial profiling Black males and falsely accusing 
them of “almost” stealing (poised to steal; Couts, 2011; A. 
Metcalf, 2017; Nichols, 2017), while the facial recognition on 
the iPhone X could not accurately recognize people of color 
(Curtis, 2017). Google’s image recognition system notoriously 
failed to distinguish Black people from gorillas, and their search 
engine design results in algorithmic racism (Guynn, 2019; 
Noble, 2018). I understand that these companies are capitalist 
ventures focused on making profits, but if they are as interested 
in ingenuity and innovation as they market themselves to be, 
they should be rushing to hire and make significant and resource-
ful efforts toward securing URM STEM employees and fueling 
ownership. These companies are basically stunting their own 
growth by not having other diverse companies in the landscape 
to create more cross-company interdisciplinary innovation in 
STEM.

It is ironic that companies and education institutions increas-
ingly acknowledge publicly that diverse experiences, perspectives, 
and backgrounds are crucial to the development of new ideas, 
which makes hiring diverse employees a business imperative. 
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Numerous initiatives promise to promote diversity in the STEM 
fields, including organizations founded for that very purpose, and 
many institutions and organizations are developing recruiting 
initiatives for URMs that address race, ethnicity, gender, sexual 
identity, and disability.9 However, I believe the goal of some of 
these programs is to create narrow pathways for URM people 
educated in STEM to work for Oracle, Boeing, or Jaguar, for 
example, rather than to nurture their potential to create their own 
global computer company, aerospace, or automobile company. 
Moreover, URMs in STEM continue to be exploited, tokenized, 
and woefully undervalued for their intellectual and creative abili-
ties (Baber, 2015; Burt et al., 2018). Preparing URMs to qualify 
for STEM jobs at mostly White companies is not a sustainable 
agenda. Serious investment in STEM for URMs requires build-
ing an infrastructure (e.g., venture capital, technology screening 
and assessment, entrepreneurial resources, intellectual property 
strategy, licensing, investor network; Bradley, 2019) that supports 
their ownership of STEM businesses.

URM groups in STEM have largely been left out of this eco-
nomic prosperity: we have not entered the space race in signifi-
cant numbers, or the computing enterprise, or the airline industry. 
Why not? The answer is partially rooted in slavery and Jim Crow 
laws, while structural racism has stifled URM entrepreneurship, 
particularly in real estate exploitation, a system that has histori-
cally enriched White people at the expense of Black and 
Indigenous people, which still hinders economic opportunities 
for URM groups (Marable, 2015). We must acknowledge and 
understand the power associated with a STEM-educated com-
munity and that students and employees of color participate in a 
system replete with racist and other discriminatory barriers that 
have proven harmful not only to their well-being but to the 
advancement of technology (Browne, 2015; McGee & Stovall, 
2015). Racialized bias permeates the STEM fields, to the detri-
ment of scientific and technological advancement in the United 
States, as it disconnects from the humanity of URM groups and 
is attentive to the characteristics, ideologies, and values of White 
men (Noble, 2018).

Marcus Nivet (2011), a former chief officer of diversity policy 
and programs at the Association of American Medical Colleges, 
wrote an invaluable commentary about the slow pace of diversity 
in higher education. He explained that diversifying higher edu-
cation involves alleviating the barriers facing disadvantaged and 
marginalized populations. He also asserted that promoting 
diversity involves developing a culture of inclusion that fully 
appreciates different perspectives. Retaining URM students and 
employees should not be merely a matter of compliance; it must 
be the core of the academic/company mission. This will require 
a commitment from diverse thinkers who appreciate the desires 
and goals of underrepresented students, employees, faculty, and 
staff members of color.

Conclusion

The current state of STEM education and employment weaponizes 
science and technology by reproducing racism and creating new 
forms of marginalization and vulnerability through technology and 
other types of flawed scientific innovation (Benjamin, 2016). What 
we really do not need in STEM is more of the same type of students, 

from the same institutions, taught by the same professors, learning 
the same curriculum, working at STEM institutions where every-
body looks (and quite possibly thinks) similarly. As long as there is 
widespread reluctance in these fields to address the insidious, com-
plex effects of structural racism, which range from the individual to 
the institutional, STEM education will ultimately result in less 
robust, innovative, creative STEM industries and outputs. This 
reluctance highlights the reality of the nation’s economic, educa-
tional, political, and social systems, which routinely advantage 
Whites while producing chronically adverse outcomes for URM 
groups (Bonilla-Silva, 2018). STEM is no exception.

Continued research on structural racism in STEM can be the 
necessary catalyst to unpack and undo the stressors associated 
with this racialized system. Starting with structural racism, rather 
than individual acts of racism, can improve understanding of 
cultural and interpersonal racism, both of which currently com-
promise the career trajectories and satisfaction of URM STEM 
students and employees. Working to unravel structural racism in 
the STEM arena will lead to a more fulfilling life for all who 
participate in STEM and enable URMs to be full members of 
the professional community that is shaping and determining our 
technological and scientific future.

Notes

I would like to acknowledge Educational Reseacher’s anonymous 
reviewers for their thoughtful and critical insights.

  1Latinx is a gender-neutral neologism, sometimes used instead of 
Latino or Latina to refer to people of Latin American cultural or ethnic 
identity in the United States. The ⟨-x⟩ suffix replaces the standard ⟨-o/-a⟩ 
ending of nouns and adjectives. I use the term Hispanic when it used by 
the cited study or authors.

  2I use the term underrepresented and racially minoritized to signify 
the marginalization and subordination in U.S. institutions, including 
colleges and universities. Minoritized acknowledges a system of action-
able policies and practices that racialize people of color, rather than 
the passive minority implying some inherent (and normalized) state 
of affairs. Instead, they are rendered minorities, by overrepresentation 
of White Supremacy that actively creates a society that elevates and 
normalizes a hegemonic world view to the determinant of non-White 
people.

  3I assisted in the research and writing of this report, particu-
larly Chapter 3 titled “Mentoring Underrepresented Students in 
STEMM: Why Do Identities Matter?,” pp. 51–74; and Appendix B, “A 
Selection of STEMM Intervention Programs That Include Mentoring 
Experiences,” pp. 237–262.

  4It is difficult to define which programming components qualify 
as mentoring and which further complicate the investigation of multi-
layered graduate programming. Research that determines if mentoring 
programs have led to change at the departmental or institutional level is 
scant. Moreover, mentoring is often a single component of a multifac-
eted program, thus any reported outcomes that do not disaggregate the 
program components cannot be attributed solely to mentoring. To my 
knowledge, the research and academic communities do not systemati-
cally evaluate the impact mentoring programs have on the culture of 
departments and institutions, perhaps because it is difficult to opera-
tionalize and measure cultural change and to control for other factors 
that have an impact on institutional change.

  5Administrators at many HBCUs indicate that their economic 
survival necessitates enrolling a non-Black student population, arguing 
that tuition paid by students from other racial backgrounds help to keep 
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HBCUs alive. But the presence of non-Black students at HBCUs is not 
without controversy and is viewed by some as being insensitive to the 
benefits associated with Black environments. See Shorette and Arroyo 
(2015); https://www.thenation.com/article/diversity-look-like-hbcus/.

  6Full disclosure: I am an intensely proud engineering graduate of 
North Carolina A&T State University (Aggie Pride!).

  7Latinx scientists have been awarded Nobel prizes in physics, 
chemistry, physiology or medicine; however, the last laureate was in 
1995 (Morgan et al., 2018 ).

  8From the anonymous Educational Researcher Reviewer 1 (Thank 
you): “The Circadian clock that earned a prize was authored by 25 sci-
entists yet only 3, only white males, received the prize. They were not 
even the first authors on the papers coming out of the research. Stephen 
C. McGuire, at Southern University (an HBCU) worked on the LIGO 
along with other scientists (nearly 300) but again only 3 white males 
received the prize. Therefore, this marker is by its very design/nature 
stacked against equity and diversity” (Southern University, 2017).

9These initiatives include the Minority Science and Engineering 
Improvement Program, Louis Stokes Alliances for Minority Participation, 
STEM Innovation for Inclusion in Early Education Center, Nation 
of Communities of Learners of Underrepresented Discoverers in 
Engineering and Science, Black in Engineering, Black in Computing, 
Black In Neuro, Gladstone Institutes, Algorithmic Justice League, 
Black in AI, Tech Exchange, Codepath.org, and Graduate Assistance in 
Areas of National Need; more can be found at https://www.pathwaysto 
science.org/index.aspx.
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