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Asian Americans in STEM are not a monolith

Zer Vue,"-15" Chia Vang,’-%'5 Neng Vue, Vijayvardhan Kamalumpundi,®“ Taylor Barongan,'-> Bryanna Shao,’

Sunny Huang,*%7 Larry Vang,' Mein Vue,' Nancy Vang,' Jiangiang Shao,® CoohleenAnn Coombes,° Prasanna Katti,'°
Kaihua Liu,"" Kailee Yoshimura,> Michelle Biete,> Dao-Fu Dai,'2 Mark A. Phillips,'2 and Richard R. Behringer'+*
Vanderbilt University, Department of Molecular Physiology and Biophysics, Nashville, TN, USA

2Counseling and Guidance, New Mexico Highlands University, Las Vegas, NM 87701, USA
3Department of Internal Medicine, University of lowa, lowa City, IA 52242, USA

4Roy J. and Lucille A. Carver College of Medicine, University of lowa, lowa City, IA 52242, USA
5Department of Biology, University of Hawaii, Hilo, HI 96720, USA
6Department of Neuroscience and Pharmacology, University of lowa, lowa City, 1A 52242, USA

7Geminii, Inc., lowa City, I1A 52242, USA

8Central Microscopy Research Facility, University of lowa, lowa City, IA 52242, USA

9Molecular and Cellular Biology Program, University of Washington, Seattle, WA 98795, USA

10National Heart, Lung, and Blood Institute, National Institutes of Health, 9000 Rockville Pike, Bethesda, MD 20892, USA
11Department of Anatomy and Cell Biology, University of lowa, lowa City, IA 52242, USA
12Department of Pathology, The John Hopkins University, Baltimore, MD 21287, USA

13Department of Integrative Biology, Oregon State University, Corvallis, OR 97331, USA
14Department of Genetics, University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA

15These authors contributed equally

*Correspondence: zer.vue@vanderbilt.edu (Z.V.), rrb@mdanderson.edu (R.R.B.)

https://doi.org/10.1016/j.cell.2023.06.017

Despite tremendous diversity, Asian Americans in STEM are grouped and viewed as a homogeneous mono-
lith, facing stereotypes and disparities. We propose solutions that include disaggregating the Asian American
grouping and recognizing the diverse individual ethnic subgroups that comprise Americans of Asian ancestry
to implement change within the STEM field.

INTRODUCTION

According to the most recent U.S.
Census, Asian Americans (Americans
who are of Asian ancestry) are one of the
fastest-growing racial groups in the United
States with an estimated population of 24
million (Table 1). Asian Americans also
experience panethnicity, the consolidation
of ethnic groups.’ Comprised of individ-
uals deriving from more than 20 countries
in East and Southeast Asia and the Indian
subcontinent,” Asian Americans encom-
pass over 40 distinct ethnic subgroups,
each with different cultures, traditions,
beliefs, values, languages, skin colors,
and colonization histories.” Despite
this heterogeneity, Asian Americans are
frequently perceived as one monolithic
group (Figure 1). In comparison to the gen-
eral U.S. population, as a singular group,
Asian Americans have the highest median
annual household income, the highest
percentage of individuals age 25 or
older who have obtained a bachelor’s de-
gree or higher, and one of the lowest
poverty rates.” Asian Americans are also
perceived as overrepresented in science,

technology, engineering, and mathe-
matics (STEM). However, this idea decep-
tively hides the reality for many Asian
Americans: their experiences do not fit
the homogenized narrative often por-
trayed as belonging to Asian Americans.®
For instance, the Southeast Asian popula-
tion has the lowest percentage of educa-
tional degree attainment when compared
to other Asian American subgroups.
Although an average of 54% of U.S.
Asians have a bachelor’s degree or higher,
this percentage is a lot smaller in South-
east Asians (i.e., Vietnamese, 32%;
Hmong and Burmese, 23%; and Laotian,
18%).2 Furthermore, education attainment
(the rate of attaining a higher education
degree) in Laotian Americans is much
lower than the 54% that is ascribed to
Asian Americans. The term “Asian Amer-
ican” masks the tremendous variance
that exists among the various ethnic sub-
groups making up this term.

“Asian American” was first coined in
1968 by University of California, Berkeley
graduate student activists Emma Gee
and Yuji Ichioka when they named their
group the Asian American Political Alli-
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ance. They intended to unite people of
Asian descent in the U.S. at a time when
there was great social and political turmoil.
Since its first usage, Asian American was
further expanded to include Pacific Is-
landers (Polynesian, Micronesian, and
Melanesian). Recently, unifying Asian
Americans has been valuable in high-
lighting the racism that Asian Americans
experience in the United States, particu-
larly due to the increase in hate crimes
and xenophobia against Asians during
the COVID-19 pandemic. FBI reports pub-
lished in 2021 showed that hate crime
rates against Asian Americans increased
by 77% from 2019 to 2020. While the
term “Asian American” can unify, its usage
can hide huge disparities amongst
different ethnic subgroups, blocking ac-
cess to resources for those who
need them.

History of “Asian American”

in STEM

Within the STEM field, the term “Asian
American” was historically used advanta-
geously to unite diverse subgroups into
a single political voice, but it is now
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Table 1. Glossary

Term Definition

Asian American

Americans who have Asian ancestry —typically, this term

excludes individuals from the Pacific Islands

East Asian
Implicit bias
Intentional
mentoring

Model minority
thus ignoring diversity

Pacific Islander

Ethno-cultural area of Asia including China, Japan, and Korea
Stereotypes or prejudice without awareness of such a prejudice

Mentoring that makes informed decisions to maximize achieving
steps agreed upon by the mentor and mentee

A stereotype that generalizes that all Asian Americans are successful,

People with ancestry from the ethno-cultural area that includes

Polynesia, Micronesia, and Melanesia

Panethnicity
PWI(s)
South Asian

Primarily white institution(s)

The grouping of multiple nationalities and ethnicities under a single label

Ethno-cultural area of Asia including Bangladesh, Bhutan, India,

Maldives, Nepal, Pakistan, and Sri Lanka

Southeast Asian

Ethno-cultural area of Asia including Brunei, Burma (Myanmar),

Cambodia, Timor-Leste, Indonesia, Laos, Malaysia, the Philippines,
Singapore, Thailand, and Vietnam

STEM Science, technology, engineering, and mathematics
Stereotype A widely held and generalized belief about a group of people
Xenophobia A dislike or fear from foreign individuals

marginalizing Asian American ethnic sub-
groups. The STEM field has followed the
federal government’s lead in defining
who is Asian American. For instance,
the U.S. federal government first used
the term “Asians and Pacific Islanders”
in the 1980 census. In the 1970 census,
Asian Indians were classified as white.
This highly diverse group organized to
advocate that they be counted as a
distinct racial and ethnic group, and the
Census Bureau responded in the 1980
census by placing them under the Asian
American category, which includes Chi-
nese, Filipino, Japanese, Asian Indian,
Hawaiian, Samoan, Tongan, Chamorro/
Guamanian, and other Pacific Islander
populations. As a direct impact of these
aggregated statistics, many people who
identify as Asian American are not seen
as underrepresented in STEM. The stan-
dards set by the National Institutes of
Health (NIH) do not classify Asian Ameri-
cans as an underrepresented group.
Although the NIH acknowledges that un-
derrepresentation can be determined on
a “case by case” basis, this creates an un-
necessary barrier for underrepresented
Asian American ethnic subgroups. Thus,
certain fellowships, grant funding, and
educational opportunities intended for un-
derrepresented groups are usually not
extended to Asian American ethnic sub-

groups that have been historically margin-
alized in STEM. Such standards do the
opposite of what they are intended to do:
elevate historically marginalized groups
to make the STEM field more inclusive
and equitable.

In 1997, the U.S. federal government
revised the Standards for the Classification
of Federal Data on Race and Ethnicity. The
single “Asian or Pacific Islander” category
was split into “Asian” and “Native Hawai-
ian or Other Pacific Islander.” Disaggrega-
tion of the classification was important as it
became apparent that data aggregation
caused the erasure of multiple cultures.”
It was more harmful for Pacific Islanders
to be included in the Asian or Pacific
Islander dataset, as they had less of a voice
compared to the larger Asian subgroup.”
More specifically, the category “Asian or
Pacific Islander,” comprised of subgroups
from many diverse cultures and ethnicities,
did not paint a detailed picture of what was
happening in the microcosms of each
community. Not only did this term erase
disparities that some ethnicities experi-
enced, but it also perpetuated hierarchies
within the Asian American category.” By
creating separate categories, the data on
Pacific Islanders were no longer over-
whelmed by the aggregate data of the
much larger Asian group. Since this
change occurred within the federal govern-
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ment, the STEM field has conformed to the
U.S. government’s categories. Some insti-
tutions have gone further to disaggregate
other ethnic subgroups from the Asian
American term beyond Pacific Islanders.
However, STEM fields have not disaggre-
gated the Asian American term.

This aggregation of data in STEM not
only causes but continues to perpetuate
stereotypes and implicit biases within
STEM against Asian Americans. While
certain Asian ethnic subgroups in the
U.S. (including foreign nationals) have
done well, their success has been applied
to all Asian Americans. The underlying
implication is that the successes of
certain Asian ethnic subgroups in STEM
equate to success for everyone within
the Asian American term. This false
assumption renders ethnic subgroups
invisible and perpetuates the model mi-
nority myth (discussed below), which un-
derscores the importance of finding solu-
tions to recognize, assess, and assist
historically marginalized Asian American
ethnic subgroups in STEM.

MODEL MINORITY MYTH

The term “model minority” has been
applied for the last six decades to success-
ful Asian Americans and used as evidence
that the “American Dream” is attainable by
all members of society through docility,
hard work, and perseverance.” As Ellen
Wu argues, even the Chinese and Japa-
nese have in the past partaken in the
perpetuation of the model minority myth,
which may have been an unintended
consequence of these two subgroups
trying to obtain justice, freedom, and
equality within America’s rampant political
exclusion of Asian immigrants. Regard-
less, the model minority and its seemingly
“positive traits”’ had an ulterior motive—
to silence Black, Hispanic, and Indigenous
communities from speaking out against
social injustice. This rhetoric was success-
ful in pitting people from historically
marginalized groups against each other
by creating a hierarchy that continues
today. American society continues to place
Asian Americans on a pedestal, animagery
embodying the possibilities that minorities
can attain through their own effort without
federal or institutional support systems.
To this day, the model minority myth has
not only driven a wedge between Asian
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Figure 1. Asian Americans in STEM
The image of two scientists is portrayed; however, they are made up of many different images of Asian
Americans from different ethnic backgrounds.

Americans and other minorities but has
also obscured the discrimination various
Asian American ethnic subgroups face
and silenced their lived experiences.

The model minority myth is pervasive
in STEM, where Asian Americans are
perceived as overrepresented. Unfortu-
nately, this is in line with the National
Science Foundation’s (NSF) stance that
“Asians are overrepresented among [sci-
ence and engineering] degree recipients
and among employed scientists and engi-
neers.” Furthermore, the aggregation of
Asian Americans into a monolith may
contribute to lower efforts to recruit and
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retain underrepresented Asian American
subgroups (e.g., Filipino, Hmong, Thai,
Burmese, etc.) into the STEM pipeline.
Kang and colleagues’ recent study shows
that Chinese, Indian, and Sri Lankan stu-
dents were more likely to enrollin highly se-
lective 4-year colleges versus other Asian
subgroups, such as Filipino students, who
were ~60% less likely to choose an
STEM major.® They note that their study
could not include other Asian American
ethnic subgroups (e.g., Hmong or Bur-
mese) because the original dataset omitted
inclusion of such subgroups. Lastly, they
implore “[p]olicymakers and administra-
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tors in higher education [...] to acknowl-
edge the heterogeneity of STEM major se-
lection among Asian American students
and come up with sustainable solutions”
to address the specific needs of underrep-
resented Asian American students in
STEM. Once assessed by specific ethnic
minority groups, this difference is even
starker, as Southeast Asians and Pacific Is-
landers have lower PhD and grant award
amounts akin to that of other minority
groups.” These data provide convincing
evidence against the view that Asian Amer-
icans are uniformly represented in STEM.®
Unfortunately, Asian Americans are being
“cut off from the resources and services
that other minority groups receive”
because they are “inaccurately perceived”
and expected to do well.”

The model minority myth places unreal-
istic expectations on Asian Americans to
perform well academically and occupa-
tionally, creating the perception, expecta-
tion, and internalization of the stereotype
that all Asian Americans have an inherent
ability to excel in STEM. For Asian Amer-
ican graduate students and postdoctoral
fellows, this stereotype manifests when
they are often viewed as work machines.
As a result, Asian trainees feel pressure
to perform at an extreme level, which
causes symptoms of imposter syndrome
and feelings of shame as students face
a fear of letting others down. Recently,
Wei and colleagues showed a positive
correlation between feelings of imposter
syndrome and psychological distress
that was driven by interpersonal shame
(e.g., dishonoring family, feeling that
others view them negatively, etc.) among
Asian American university students.®

PROPOSED SOLUTIONS

Change on a macro level

Government and private funding agencies
should disaggregate the Asian American
grouping in STEM to provide historically
marginalized Asian American ethnic sub-
groups the ability to apply for federal
and private support meant to help under-
represented minorities.® If the funding
agencies implement such changes, it is
likely that the STEM field will follow. How-
ever, the STEM field can also lead by
actively disaggregating the Asian Amer-
ican grouping to demonstrate to funding
agencies how doing so could provide
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equity to specific Asian American ethnic
subgroups. Perhaps if the STEM field
implements such changes, funding
agencies will take notice and follow.

Data on specific ethnic subgroups of
Asian Americans in STEM are generally
lacking. Thus, demographic data on spe-
cific ethnic subgroups of Asian Americans
in STEM that are distinct from foreign na-
tionals should be collected by the U.S.
Government, institutions of higher educa-
tion, and scientific societies. This is ur-
gently needed and will provide data to
inform funding agencies, institutions,
and society on how to recognize Asian
American ethnic subgroups that continue
to be underrepresented in STEM.

Change on a mezzo level

Education is essential for achieving posi-
tive outcomes and awareness. Most peo-
ple in STEM are unaware that certain
Asian American ethnic subgroups are un-
derrepresented. Institutions of higher ed-
ucation should take the led by expanding
DEI (diversity, equity, and inclusion) initia-
tives and training to facilitate awareness
of the issues associated with Asian Amer-
ican ethnic subgroups in STEM. Likewise,
scientific societies in STEM should recruit
scientists who are members of Asian
American ethnic subgroups into leader-
ship positions and highlight them at
their annual conferences. Their presence
and experience would go far toward
educating members of their scientific so-
ciety. Scientists who are members of
Asian American ethnic subgroups can
use social media to educate a wider audi-
ence on these issues.

To ensure a welcoming academic envi-
ronment for students and faculty from
Asian American backgrounds, institutions
can take specific steps to boost their self-
confidence and promote inclusivity.
Within STEM, recognizing and celebrating
the achievements of individual Asian
American scientists is one effective
approach. Institutions can also actively
highlight individual scientists and their
contributions to the STEM field, perhaps
during Asian American and Pacific
Islander Month each May. These events
not only showcase the institution’s
commitment to diversity but also increase
cultural awareness and highlight and
appreciate the individuality of Asian
American scientists. Events can include

panel discussions, lectures, cultural festi-
vals, and food events that highlight the
culture, history, and accomplishments of
each Asian American subgroup. Cele-
brating the contributions of Asian Ameri-
cans through awards can effectively
recognize and promote their accomplish-
ments to the STEM fields.

Scientific journals can use their social
media presence to intentionally highlight
different ethnic Asian American scientists,
especially those who are marginalized.
This is not limited to Asians, but also ap-
plies to other groups who are treated as
monoliths (e.g., LGBTQ+ individuals, His-
panics, etc.).

Increasing the representation of Asian
Americans from across subgroups in
institutional leadership positions, fac-
ulty, and the student body can promote
diversity and inclusion, lead to better
representation of different perspectives
and experiences, and benefit the
entire institution. By implementing these
steps, research institutes and univer-
sities can foster a more welcoming, sup-
portive, and inclusive environment for
Asian Americans and other minority
groups.

Institutions that aim to promote diver-
sity may still encounter the issue of
invisibility. For instance, predominantly
white institutions (PWIs) might seek to
enhance diversity by hiring ethnically
diverse faculty solely based on their
ethnicity, resulting in a colorblind envi-
ronment, microaggressions (indirect,
subtle, or inadvertent acts of discrimina-
tion), and a lack of regard for the qualifi-
cations of the new hire. Moreover,
marginalized Asians and Pacific Is-
landers are still underrepresented at
the faculty level. Therefore, search com-
mittees should be aware of a candi-
date’s ethnic origin, rather than grouping
all Asian Americans under a single label.
It is also important to avoid “tokenizing”
individuals from different subgroups of
Asians by expecting one person or a
few individuals to represent the entire
diversity of a group. These measures
are necessary to establish a genuinely
diverse workforce that respects and
values individual differences.

Change on a micro level
How can change be effected at the level
of individuals? Those of us who belong
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to Asian American ethnic subgroups
that are underrepresented in STEM can
engage colleagues, educating them about
the issues discussed in this commentary.
Institutions can also effect change on an
individual level. Murray and colleagues
suggest implementing interventions such
as implicit bias training,'® cultural respon-
siveness, and cultural humility training, as
well as placing deserving individuals
into leadership positions based on less
biased criteria. Individual training should
be implemented at an earlier stage, and
cultural humility should be continually
developed throughout an individual’'s
career. This approach can promote institu-
tional change to address the problem of
the model minority myth and bring aware-
ness to the disaggregation of the Asian-
American monolith.

Early intervention is also key to solving
these issues. Interventions that enhance
students’ science identities have proven
beneficial in cultivating interest and suc-
cess in STEM.'' Past studies have
shown that how students view and
define themselves in relation to science
can have major impacts on future out-
comes.'? Targeted initiatives to help
trainees better envision themselves as
scientists and leaders in their respective
communities would play an important
role in combating the issues discussed
here. These interventions should come
from two major levels. At the university
level, universities should offer courses
that emphasize the contributions of sci-
entists from these groups. Alternatively,
they could also introduce Scientist Spot-
lights, a set of metacognitive homework
assignments that feature counter-stereo-
typical examples of scientists from
different disciplines, into different classes
to raise awareness of scientific identity.'®
At the department level, departments
should highlight the achievements of
either faculties or trainees from these
Asian American subgroups in newsletters
or interviews to provide more opportu-
nities for individuals to speak about the
challenges they face and how their
diverse background(s) impact their sci-
entific achievements and the enrichment
of STEM.

Lastly, intentional mentoring is a valu-
able approach to complement institu-
tional change.'* Mentors should be aware
of their own biases, which could impact
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their advocacy for mentees or career
advice. Collaborating with diverse Asian
American individuals, facilitating grant ac-
cess, and prioritizing diversity efforts that
acknowledge the ongoing challenges
Asian Americans face, especially those
who come from marginalized back-
grounds, are crucial steps that mentors
can take to effect change. Together with
broader institutional changes, these ef-
forts can help create a more inclusive
and equitable STEM community.

Further considerations
Disaggregating the Asian American
monolith is just the beginning, as future
studies can address other groups in
STEM that are treated as a single aggre-
gated category, including but not limited
to those identifying as Hispanic Amer-
ican or LGBTQ+. For example, His-
panics are often treated as a single
group despite coming from unique cul-
tural backgrounds, with the term en-
compassing those with ties to Latin
and Central America, the Caribbean,
and various other countries. LGBTQ+ in-
dividuals are also treated as a monolith,
often grouped together due to diver-
gence from hetero- and cisnormative
expectations of sexual orientation and
gender identity, despite each subgroup
facing their own unique challenges.
Overall, classifying groups of people
into generalized categories fails to cap-
ture the unique history and tradition of
their specific identities. Treating all
groups as a monolithic category is
harmful and ignores individuality.

Conclusion

Asian Americans in STEM are negatively
impacted when aggregated into a mono-
lithic group. The term itself comprises
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Americans with ancestries from at least
twenty different countries in Asia, each
with different languages and vastly
different cultures. What happens in the
general population often gets mirrored
in the STEM community. Asian Ameri-
cans continue to face bias and fight the
model minority myth within the general
and STEM communities. The STEM
community has an opportunity to lead
the general community by disaggregat-
ing the Asian American term to acknowl-
edge individual ethnic subgroups. By
considering Asian Americans a monolith,
many Asian American subgroups will
continue to be unnoticed and marginal-
ized in STEM.
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