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I. INTRODUCTION

Established in the 1970s, physics education research (PER)
is a relatively new field [1]. Over the past two decades,
there has been increasing attention to diversity in PER, and
the broader field of physics. As used in this paper, diversity
refers to the representation of who accesses and engages with
physics based on sociocultural, sociohistorical, and sociopo-
litical factors. There are numerous sociocultural categories
that societies use to describe people that have been contextu-
ally and historically constructed as other. For each category
(e.g. nationality, race, ethnicity, gender, disability, sexual-
ity), there are markers that are considered the "normative" or
"dominant" identities. Identities outside of these dominant
markers represent markers of difference. Diversity thus con-
stitutes members of a community who have one or multiple
markers of difference. These markers may influence an indi-
vidual’s perception of self [2], expected performance in edu-
cational settings [3], and their interactions with others [4].

Physicists are "doing diversity work" in a variety of ways.
In this paper, we articulate the importance of interrogating
how physicists are doing diversity work. We turn to Black
Feminist Theory [5] to argue for why rethinking diversity
work is important and use intersectinoality theory [6] to offer
suggestions for how physicists might move forward in ways
that are inclusive of all differences. The intended audience
for this paper is the PER community; thus, we draw heavily
from examples in PER and at the organization level, include
examples from the American Association of Physics Teach-
ers (AAPT), the American Physical Society (APS), and the
American Institute of Physics (AIP).

II. DIVERSITY WORK IN PHYSICS

We consider three major approaches to doing diversity
in this paper: naming and acknowledging diversity, affirm-
ing diversity, and removing barriers to increase diversity in
physics. We posit that each of these ways of doing diver-
sity work is unique and results in a distinctive impact on the
field. In talking about the multi-faceted ways that attending
to diversity matter, Crenshaw - "a leading authority in Black
feminist legal theory ... and racism" [7] explains that "the
better we understand how identities and power work together
from one context to another, the less likely our movements for
change are to fracture [8]." The purpose of examining these
three approaches, therefore, is to explicitly attend to the affor-
dances of existing diversity work and identify the constraints
for those currently seeking to diversify the field.

A. Naming and acknowledging diversity

One of the ways that the PER community has engaged in
diversity work is by naming and acknowledging - through
public discourse - the differences in experiences of those

underrepresented, minoritized, and marginalized in physics
and PER. Whether it is naming the need for diversity work
in K-12 schooling, undergraduate classrooms, and graduate
schools or acknowledging the lack of diversity within profes-
sional, academic, and scholarly physics communities, there is
evidence that physicists are paying attention to diversity.

For example, a review of the of 2018 and 2019 Physics Ed-
ucation Research Conference Proceedings revealed that a to-
tal of 35 of the 225 (15.6%) explicitly mentioned the gender,
race, ethnicity, sexuality, nationality, socio-economic status,
and/or disability of participants in the abstract. Additionally,
this work is included in themed issues and focused collec-
tions related to diversity in physics. Examples include the fo-
cused collection on gender in physics presented by Brewe and
Sawtelle [9], and the themed collections on race and physics
teaching [10] and sex, gender, and physics [11] presented by
Cochran and White. Another example would be the resource
letter on Gender and Physics published by the American Jour-
nal of Physics [12]. Physicists also engage in public discourse
on diversity through non-peer reviewed online articles, blog-
posts, and discussions on social media. Examples of these
include Prescod-Weinstein’s article on the inclusion of Black
people in physics [13], Rodriguez’s article on her decision to
leave her PhD program in physics [14], Cochran’s article on
diversity, equity, and inclusion terminology [15], and Perry’s
article on her unrequited love for physics [16].

Physics professional societies have participated in naming
and acknowledging by means of newsletters and special re-
ports. For example, APS has published The APS Gazette [17],
a newsletter of the APS Committee on the Status of Women
and Physics since 1981 and, since 2011, a newsletter of the
APS Committee on the Status of Women in Physics and the
Committee on Minorities. In 2016, APS published a report
on LGBT climate in physics [18] and in 2020 AIP published
a report on African Americans pursuing bachelor’s degrees in
physics and astronomy [19]. The AIP’s Statistical Research
Center regularly publishes reports on physics related to gen-
der and race. Another example of naming and acknowledg-
ing is AAPT’s website of diversity resources [23] including a
video series on women in physics [24]. We offer as one final
example, the STEM inclusion studies of the AAPT [25] and
the APS [26] which examined the experiences of its mem-
bers with attention to members identifying as women, eth-
nic/racial minorities, persons with disabilities, and lesbian,
gay, bisexual, transgender, and queer.

Some have argued that naming and acknowledging diver-
sity in education, though an important first step, is not enough
[15, 27]. In many respects, we argue, that holds true within
the physics community. While naming and acknowledging
alone do not result in sufficient progress, defining and oper-
ationalizing diversity by first naming it helps to focus on ac-
tionable steps. Naming starts conversations by signaling who
longs for greater diversity in the field and by bringing aware-
ness to those who, due to their privileged positionalities, are
oblivious to the lack of diversity. These conversations have
the potential to be the catalyst needed for change.
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Examining the naming of diversity work in physics also
reveals what aspects of the conversation are missing. As one
example, the public discourse on disability and physics was
absent for some time, but is beginning to increase [28–32].
As another example, the field is not tracking sexuality very
well. There are no statistical reports on LGBTQ physicists
and gathering such would be difficult as LGBTQ physicists
"face uneven protections with regard to employment" and "in
physics environments, social norms establish expectations of
closeted behavior" [18]. There are also gaps in the litera-
ture on the experiences of physicists from lower socioeco-
nomic backgrounds or the physics trajectories for those con-
tending with financial disadvantages. Yet, there is evidence
socioeconomic status and lack of financial support impact
access and participation in physics [19, 33]. As a final ex-
ample, there is a failure to appropriately name and acknowl-
edge intra-group differences and instead a preference to use
panethnic terms such as Asian, or Latino/a/x. When it comes
to Asian immigrants and Asian Americans [20], for example,
the use of panethnic terms does not allow for acknowledg-
ing that Asians "are a complex and changing population" that
is comprised of "multicultural, multilingual people who hold
different worldviews and divergent modes of interpretation
[20]." In 1990, "the census identified fifty-seven groups" that
were included in the Asian Pacific Islander umbrella category
[21]. Moreover, this lack of acknowledgement, naming, or
counting of these groups in physics has resulted in the entire
panethnic group of Asian being labeled as overrepresented.
The authors are unaware of any tracking of the participation
of these groups in physics; however, in higher education we
found that college enrollment was much higher (over 50%)
for Chinese Americans and Japanese Americans, and much
lower (below 30%) for Native Hawaiians and Laotian Ameri-
cans [21]. Of course, the use of the panethnic terms Asian and
Latinx has historical connections to the socially constructed
categories of race and racism in the United States [22].

Examining the acknowledging and naming of diversity
work provides some direction on what is needed to move the
field forward. Statistical reports and numbering - which we
classify as naming - is a forward step, but are insufficient to
capturing the full range of differences in this field or the vul-
nerability that comes with differences. Indeed, some people
choose to hide their difference because there is evidence of
attack, marginalization, isolation, and increased vulnerability.
Consequently, physicists must also consider ways to engage
in diversity work that is beyond naming and acknowledging.
In particular, physicists should also affirm diversity.

B. Affirming diversity

There are numerous ways to affirm diversity [34]. Affirm-
ing diversity might involve individual action, interpersonal
interactions, collective action, or institutional/organizational
action. Affirming diversity often means affirming some so-
ciopolitical aspect of one’s own identity or supporting, com-

plementing, or replicating actions that affirm another person’s
identity. This can be evident in the language used to refer to
minoritized communities. When someone from the dominant
group uses the language of individuals from the minoritized
group, the person from the dominant group is affirming di-
versity. For example, "Chicano is a self-affirming and po-
litical term reflecting the culture and realities of urban, eco-
nomically oppressed Mexican Americans in U.S. society, and
it grew out of the 1960s Brown Power Movement" [34]. In
writing, a Chicanx individual may choose to use the less po-
litical term Mexican American, the self-affirming term Chi-
cano, or the more affirming term Chicanx, which affirms both
ethnic/cultural identity and various gender identities. When
someone who is not Chicanx uses the term, they are affirm-
ing diversity. Affirmations should be authentic. As such, not
all individuals will affirm the same things. Returning to the
use of Chicano/a/x as an example; not all Mexican Ameri-
can activists choose to use Chicano/a/x or some may use it in
some instances and not others [34, 35]. So the idea is not for
people of the dominant group to police the language used by
individuals from minoritized groups, but to affirm diversity by
using the language of minoritized individuals. Caution is also
warranted when it comes to terminology, as people that share
identities are not a monolithic. Even scholars marginalized in
physics have differing viewpoints regarding terminology. At
the individual level, affirming - especially self-affirmation -
is based on a desire to elevate or show pride in/for a partic-
ular identity. There are also ways to affirm diversity through
institutional, organizational, and collective actions.

Some institutions of higher education have engaged in af-
firming diversity by supporting the work of affinity groups
and professional societies led by individuals from minori-
tized and marginalized groups. For example, an institution
might affirm racial/ethnic diversity by supporting organiza-
tions such the National Society of Black Physicists, the Na-
tional Society of Hispanic Physicists, the Society for Advanc-
ing Chicanos/Hispanics and Native Americans in Science, or
the American Indian Science and Engineering Society. Sup-
port may come in the form of making donations, attending
meetings/conferences as exhibitors, sending students to par-
ticipate in meetings/conferences, or posting job on these or-
ganizations’ websites. All of these actions affirm the need for
and the work of these organizations. Another way that institu-
tions of higher education can - and have - affirmed diversity is
through statements included in their job postings or applica-
tion instructions encouraging individuals from marginalized
and minoritized groups to apply. This form of affirmation
acknowledges the rights of these individuals to access these
spaces, resources, or opportunities. A third example is requir-
ing diversity statements as a part of faculty candidate appli-
cations or student admissions applications. This provides an
opportunity for the applicant to share how they engage in di-
versity work and it affirms the call from marginalized people
that everyone be held accountable for doing diversity work
and not just those from marginalized and minoritized groups.
Institutions and individuals also affirm diversity when they
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become familiar with and follow the guidelines prepared by
people from minoritized and marginalized groups. One ex-
ample in physics is the LGBT+ Inclusivity in physics and
astronomy: A best practices guide [36] and an example in
PER is the document "Emerging reflections from the People
of Color (POC) at PERC Discussion Space [37]. As with ter-
minology caution is warranted; it is best to keep in mind that
"best practices" are best within specific context and time and
even then "best" may be subjective.

At the organizational level, physics professional societies
have affirmed diversity through creation/support of commit-
tees and groups such as AAPT’s Committee on Diversity and
Committee on Women in Physics, APS’s Committee on the
Status of Women in Physics and Committee on Minorities,
APS Women in Physics Groups, the recently established APS
Forum on Diversity and Inclusion, and AIP’s National Task
Force to Elevate African American Representation in Under-
graduate Physics Astronomy (TEAM-UP). This list is not
meant to be exhaustive, but rather it provides some examples
of committees and teams in physics that affirm diversity. An-
other way that professional societies have affirmed diversity
is through board statements [38]. Statements affirming di-
versity occur at the organizational level and some occur at the
committee level such as the AAPT’s Committee on Laborato-
ries’ value statement on diversity and community [39]. These
committees and statements affirm the importance of and ac-
knowledge the experiences - and associated inequities - re-
lated to the sociocultural factors they address and demonstrate
a commitment to addressing these issues. Some societies also
host a list of women speakers and/or a list of speakers from
minoritized ethnic/racial groups [40].

Collective actions of affirmation are often spontaneous and
arise from a pressing need. For example, nearly 2500 physi-
cists signed a response to the Justices of the Supreme Court
of the United States [41] when Chief Justice Scalia posited
that most Black students should probably go to a "lesser"
school where they will succeed and Chief Justice Roberts
asked "What unique perspective does a minority student bring
to a physics class" [42]? Responding to commentary that calls
into question individuals rights to be in certain spaces is an
example of affirmation. Another example, would be physi-
cists participation in and organization of #Strike4BlackLives,
#ShutDownStem, and #ShutDownAcademia strikes on June
10, 2020 [43, 44] in response to racialized violence and anti-
Black racism. This movement affirmed the unrecognized
rights of Black people to live free of violence and racism and
to exist in spaces in STEM and academia. There have also
been instances where physicists have organized with others
in support of affirming difference. For example, Prescod-
Weinstein organized a letter to Chennel "Jazzy" Rowe and
other bullied Black women affirming their right to exist with-
out anti-Black hatred [45]. That letter was signed by many
Black women physicists.

Affirmation is an important aspect of diversity work be-
cause it can directly impact the numbers of people from
marginalized groups participating in physics and choosing to

remain in physics spaces. However, it also reveals a tension
between trying to push members of the community and poten-
tially losing members of the community. In thinking about
affirming diversity, some worry about offending colleagues
and retribution. As an example, some individuals engaged in
diversity work in physics are comfortable saying that Black
Lives Matter and others are not. The way that diversity has
been affirmed reveals the tension between pushing the con-
versation and being radical versus going slowly and bringing
others along. Some physicists advocate for only addressing
issues for which there is a consensus - the "safe topics." De-
ciding what should be in the physics - and particularly the
PER - space is a question of affirmation. For example, some
physicists do not feel they should be activists and involved
in political discussion. Others, acknowledge that addressing
diversity in STEM requires addressing all of the issues that
potential members of the community face [46].

C. Removing barriers

Within PER, there are efforts to both study and actively re-
move barriers to increasing diversity in physics. When think-
ing of sociopolitical and sociohistorical aspects of diversity
work, it is instructive to remember that politics have been de-
fined as the social processes that determine who gets what,
when, and how [47]. Given the historical and systematic ex-
clusion of women, People of Color, and many other minori-
tized groups from accessing higher education, and given the
demonstrably exploitative dynamics that scientists have had
with Communities of Color, it is important to locate any rem-
nants of policies and gatekeeping practices that privilege the
presence, epistemology, and dominance of white men in the
field [50]. It is also critical to reflect on sociohistorical factors
that prevent people from bringing their full selves to physics.

Previous research indicates that the Graduate Record Exam
is a barrier to participation in graduate education [33, 51–53].
The statement of AAPT recommending that the GRE be elim-
inated from the admissions process is an effort to remove the
barrier [54]. The APS Bridge program is designed to increase
the number of physics PhDs "awarded to African American,
Hispanic American, and Native American students" [55] and
aspects of this program, including the common application,
are aimed at removing barriers to participation [33].

Only a couple examples are listed in this paper, but there
are more examples of physicists doing the work of removing
barriers in physics. However, barriers are often quite diffi-
cult to remove. Despite research indicating that the use of
the GRE in admissions is a hindrance to diversity in graduate
programs, professional society statements encouraging that it
not be used in the admissions process, and guidelines from
the Educational Testing Service (ETS) [56] - the creators of
the GRE tests - on how tests results should and should not
be used, research indicates that many departments continue
to use the GRE tests in the admissions process [57] and con-
trary to the guidelines given by the ETS.
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III. ELEVATING AND COMPLICATING DIVERSITY
WORK

This framework of examining diversity work in physics al-
lows us to assess progress in the field. For example, it high-
lights that there are some markers of difference that are being
acknowledged and named, and others that are not. There are
tensions within the PER community and the larger physics
community that dictate how these communities affirm diver-
sity. Finally, barriers to participation in the field are difficult
to remove. There is a need to elevate and complicate the di-
versity discussion. The physics community must track and
evaluate how it engages in diversity efforts and its progress.
The community must do diversity well and consistently.

A. Intersectionality

One of the clear challenges we recognized in the diver-
sity work presented in this paper is the focus on one form
of diversity. That is, whether naming, affirming, or remov-
ing barriers, there is a tendency to focus on one sociocultural
marker of identity at a time. Even those with best intentions
are neglecting to have a comprehensive lens of what it takes
to diversify the field. "There is no such thing as a single-
issue struggle because we do not live single-issue lives [48]."
Black women and Women of Color physicists have, in partic-
ular, been calling for the use of intersectionality to consider
simultaneous issues of gender, race, and other markers of dif-
ference that multiply-marginalized people face - even before
the term intersectionality was coined [49, 50, 58–60]. For ex-
ample, when considering disability, ableist assumptions about
who is worthy of engaging physics has effects on representa-
tion at all levels of education and across race and ethnicity.
While there are examples of physicists like Stephen Hawk-
ings (a white man with cerebral palsy), seldom do we discuss
or celebrate racially minoritized physicists with disabilities.
For example, few know of Renee Horton who identifies as a
female African American physicist with a disability [61] or
Wanda Diaz Merced, a Puerto Rican astronomer with physi-
cal disabilities [62]. Understanding intersectionality can help
those engaged in diversity work in PER to "identify praxis
and processes that mitigate oppressive forces in education and
the workplace [50]."

B. Disrupting Tolerable differences in physics

By complicating how diversity is framed and insisting that
multiple aspects of oppression and/or marginalization be con-
sidered simultaneously, intersectionality as conceptualized by
Black feminists can disrupt diversity work in physics that,
in practice, limits the types of differences tolerable in the
field. If, for example, the racially minoritized students who
are named, affirmed, and for whom barriers are lifted also
happen to perform to classed, gendered, and Eurocentric ex-

pectations of what it means to do physics, then that diver-
sity work is merely affirming dominant ways of being in the
field. Similarly, if minoritized members of the PER com-
munity are expected to explain themselves and their scholar-
ship to reviewers who privilege traditional approaches, then
those scholars’ marginalization will persist because the white,
male, and westernized gaze will continue to be centered. As
Patricia Hill Collins states, "oppressed groups are frequently
placed in the situation of being listened to only if we frame
our ideas in the language that is familiar to and comfortable
for a dominant group. This requirement often changes the
meaning of our ideas and works to elevate the ideas of domi-
nant groups [5]."

C. Collaboration

Humans are not single issue people; so there should not
be single issue discussions about the diversity of humans en-
gaged in physics. There is an existing history of utilizing
frameworks and interdisciplinary perspectives in PER [1] and
doing so with a focus on equity may enhance efforts to ad-
dress diversity. Increasing and enhancing collaborations with
folx who address equity explicitly and use methodology and
frameworks that are atypical in PER - such as scholars in
multicultural education, special education, and urban educa-
tion may be helpful. The PER community may benefit from
collaborating more with experts in feminist studies, cultural
studies, and critical theories.

IV. MOVING FORWARD

As the field of physics moves forward there is a need to re-
think how diversity work is conceptualized and implemented.
Let us not replace the proverbial gatekeepers in our effort to
transform the gate or open it wider. Let us tear down the gate.
Let us not simply open the door to more kinds of differences.
Let us tear down the door and chip away at the walls until
they too are gone. Let our challenge be not that of deciding
who should do physics, but rather let us meet the challenge of
doing diversity by acknowledging, affirming, and removing
barriers for all who have interest in doing physics.
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