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I. INTRODUCTION 

In 2020, Kanim and Cid [1] sought to answer the 
question, “Whom have we been studying when we say we 
are studying physics students?” Their analysis of the sample 
of physics education research (PER) subjects suggests that, 
among other things, PER has oversampled from white, 
wealthy student populations, limiting the generalizability of 
research findings and constructing a skewed, racialized and 
classed “norm” against which all physics students are 
measured. Further, they report that explicit demographic 
descriptions of research subjects in PER papers is rare. They 
call on researchers to characterize the student populations 
they are studying, in order to (1) understand the limits of the 
generalizability of results and (2) work toward diversifying 
samples such that more students are represented in 
characterizations of “physics students.” 

A number of physics education researchers have heeded 
Kanim and Cid’s call to make explicit the demographics of 
their sample. For example, some have connected racism to 
reported differences in performance and attitudes 
(e.g., [2,3]). In this paper, we build from Kanim and Cid’s 
work to problematize the very categories we use to 

characterize race in demographic data collection, and 

synthesize research from PER, Critical Race Theory, and 

public health into a series of recommendations that respond 

to the problematics of these categories.  

The consequences of failing to question demographic 

categories cannot be understated [4–6]. For example, 

Dockendorff states that when institutions do not build forms 

and surveys that capture diverse gender identities, instead 

collecting “sex-assigned-at-birth,” this practice erases trans 

students’ existence in that university [7]. Though in this 

paper we focus on race, we occasionally point to research 

that problematizes demographic categories along axes of 

gender, sexuality, and disability (e.g., [8–11]), noting the 

importance of intersectionality in our considerations of 

research that seeks to understand the impact of 

oppression [12–14]. 

We anchor our critique of racial and ethnic demographic 

categories, and their use in statistical analyses, in the white 

supremacist and eugenicist origins of racial statistics [15–

18]. Early statistical logic was motivated by an ongoing need 

to justify racial stratification—or differential social 

outcomes by race—in a post-emancipation United States. 

This shifting social context required new tools that would 

support the continuation of structural oppression, and 

statistical methods, which seek to measure and characterize 

difference, were just such tools. For example, Goar recounts 

a series of interpretations of descriptive statistics by 

Ferguson, who used measurements of IQ and performance in 

school, differentiated by racial categories, to argue that “the 

color of the skin and the crookedness of the hair are only 

outward signs of many far deeper differences, 

including…temperament, disposition, character, instincts, 

customs, emotional traits” [16].  

Our point in briefly recounting this history is to make 

apparent that not only has racism shaped our use of statistics 

and the kinds of inferences we have made, but also that 

racism has shaped the tools we use for analyzing and 

understanding the social world. Conventional present-day 

racial classifications reflect essentialist interpretations of 

race as “unalterable characteristics of individuals” [17]—

race as a biological reality—rather than a conceptualization 

of race as a social construct mediated by white supremacy. 

These categories bear the marks of early classification 

schemes, which sought to subdivide humans according to 

morphological traits and then to rank those subdivisions 

hierarchically, as part of the ongoing legacy of colonization-

era justifications for the enslavement of Africans and 

Indigenous genocide and dispossession of land [19]. Not 

only do such categories “naturaliz[e] particular [biological 

and essentialist] understandings of race” [18] but they also 

bolster inappropriate causal inferences that treat race—

rather than racism—as a cause of disparate educational and 

societal outcomes [17]. This interpretation of statistical 

results is reflected in much present-day research on 

educational “gaps,” especially in STEM education. For 

example, discussions of the achievement gap, school 

“dropouts,” and failing schools often leverage statistics to 

“prove” a culture of poverty among Students of Color and 

their families [20–23]. 

In spite of its origins, critical scholars have argued that 

researchers can reject the “white logic and white 

methods” [24] of social statistics and instead use statistics 

toward liberatory ends. This possibility is illustrated in the 

pioneering sociological research of Du Bois, who 

demonstrated that statistical analyses could disrupt racist 

data narratives to center a more critical narrative of Black 

life in the U.S. [17]. In particular, Du Bois used statistical 

and comparative data to challenge deficit analyses of Black 

Americans, offering imagery of a vibrant Black community 

and a sociological analysis that pointed to structural racism, 

not biological differences, as the source of poverty, crime, 

and illiteracy.  

Present-day scholars have built on the work of Du Bois 

to formulate frameworks for analyzing quantitative data 

toward liberatory ends, such as Quantitative Critical Race 

Theory (QuantCrit) [26–29]. QuantCrit draws from a 

number of tenets, among them the acknowledgment that 

(a) numbers are not neutral and should be interrogated for 

the ways in which they have promoted deficit analyses that 

serve white supremacy, and that (b) categories are neither 

natural nor given and so should be critically evaluated. 

QuantCrit seeks to advance the use of statistical analyses for 

social and racial justice, as the papers we cite above do, and 

as we seek to do in this paper. We draw on existing work in 

PER, our team’s expertise in Critical Race Theory, and the 

first author’s experience as a (former) epidemiologist at a 
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Tribal Epidemiology Center, during her time in the non-

profit sector in public health. As part of that work, she was 

trained to use Indigenous frameworks of analysis [30,31] for 

large data sets including demographic variables, and she has 

since transitioned that knowledge to using grounded, 

strengths-based approaches in lived contexts for her current 

research as a medical student, and to her work on 

interdisciplinary teams. 

II. RECOMMENDATIONS 

A. Do not treat demographic research/datasets as 
objective truth 

Zuberi [15], in recounting the historical development of 
social statistics (above), is careful to reiterate that race, as a 
category, was socially constructed to justify enslavement 
and genocide; it is not a biological reality. However, 
essentialist interpretations that treat race as a categorical fact 
are re-entrenched by positivist framings that underlie the 
scientific endeavor, where quantitative science (including 
social statistics) is treated as the most appropriate means by 
which to understand the “truths” of the (social) world [26].  

Critical scholars and activists challenge essentialist 
interpretations of racial classification, arguing that the racial 
classification of Black, Latinx (sometimes labeled 
“Hispanic”), Asian, and Indigenous populations is 
political [32,33]. Not only do these categories essentialize 
race—through the use of pan-ethnic labels (e.g., Hispanic)—
they also support racism through deficit-oriented narratives 
that treat race, rather than racism, as the prevailing cause of 
a variety of inequities. This strengthens causal arguments 
that attribute educational outcomes (e.g., test scores), for 
example, to “people” (e.g., Latinx physics students), rather 
than to structural conditions (e.g., biased testing). Research 
that uses, and fails to problematize, essentializing categories 
has served a variety of exclusionary actions. For example, 
Arab immigrants could seek racial classification as “white,” 
while immigrants from other regions were not permitted to 
do so and denied entry to the U.S. [34]. 

Because of their nature as a social construction, 
demographic categories do not represent “objective” 
information. We can design data categories that are more 
inclusive, but they are not free from bias. QuantCrit [26–29] 
argues for the importance of contextualizing quantitative 
findings in the experiential knowledge of racialized groups. 
The numbers do not “speak for themselves,” and, when 
decontextualized from the ongoing legacies of racism, 
“quantitative analysis will tend to remake and legitimate 
existing race inequalities” [26]. 

B. Build data categories that avoid systematic data 
erasure for groups 

QuantCrit challenges us to consider the ways in which 
data and statistical computations inadvertently contribute to 

the erasure of minoritized groups in research. This can occur 
through collecting data without the appropriate ability to 
disaggregate large categories into more granular 
information, using survey tools without diverse options for 
response, or not attempting to collect demographic data at 
all [35]. Kanim and Cid [1] recommend reframing 
discussions about race and privilege, arguing that not 
reporting demographic data—and then treating the skewed 
PER sample as reflecting “normal” physics students—both 
erases the presence of non-white students and implies that 
such students are not normal. They recommend not only 
reporting the demographics of the data that we collect but 
also intentionally oversampling from minoritized racial 
groups, so as to construct a more representative sample that 
includes all students. 

Research in the public health sector offers some insight 
and recommendations about the construction of racial 
demographic categories that can mitigate the tendency of 
mainstream statistical research to erase minoritized groups. 
Data on COVID-19 infection rates for American 
Indian/Alaskan Native (AIAN) populations in the pandemic 
is a potent example of systemic erasure: surveillance 
inconsistently recorded race/ethnicity, included categories 
like “other” and “multi-race” that do not allow for 
disaggregation, and sometimes asserted that numbers were 
too small for appropriate statistical analysis, contributing to 
“systemic and repeated attempts at elimination” [6]. 
Historically, when populations are deemed too small to meet 
the minimum criteria for statistical significance, instead of 
engaging with other forms of analysis and/or questioning the 
epistemologies that assign superiority to statistical methods 
as a primary way of knowing, researchers opt to collapse 
people into heterogenous categories (e.g., AAPI) or simply 
eliminate groups from the analysis all together [36,37]. The 
erasure of Indigenous peoples (including physics students) 
through data collection techniques such as these contributes 
to the settler colonial narrative of Indigenous peoples as “no 
longer here” [38], a narrative that directly contradicts the 
reality that Indigenous physicists “are alive, living, working 
and growing” [35].  

Hyper-aggregation of data can also contribute to erasure, 
such as when Asian, Pacific Islander, and Native Hawaiian 
communities are grouped into a single “Asian” category, 
creating a false monolith and erasing individual 
communities’ experiences [39,40]. In homogenizing across 
groups with very different immigration experiences and 
access to wealth, and thus smoothing over differences in 
educational access and attainment, this overgeneralization 
contributes to the model minority myth, which positions 
Asian(American) students as “model minorities” who “have 
succeeded academically and economically, despite 
obstacles, because of individual and cultural 
determinants” [41]. The model minority myth directly serves 
white supremacy by erasing Asian (American) experiences 
with racism; denying access to resources on the basis of the 
appearance of “success”; and recusing the system from 
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responsibility in addressing racism [41–45]. In particular, 
aggregating data into a single “Asian” category often erases 
the experiences of (1) South East Asian refugees who are 
escaping war, genocide, and economic disaster and 
(2) Native Hawaiian and Pacific Islander students who have 
very different historical (and settler colonial) relationships to 
the U.S. than Asian immigrants [46–50]. 

Steps that can be taken to eliminate erasure like this in 
demographic questions include [51]: 

1. Use “select all that apply” instead of limiting 
participants to one option 

This allows people who identify with more than one 
category to be counted in each category instead of being 
forced to choose between multiple identities that they hold. 

2. Build in the ability to disaggregate categories in the raw 
data [35,40] 

For example, under the “Asian” subcategory, include 
drop-down options to include greater granularity of identities 
of “Chinese,” “Vietnamese,” etc. If categories are too small 
to analyze due to privacy concerns (i.e., to protect the 
anonymity of research subjects), these categories can always 
be re-aggregated. This mitigates the effects of creating a 
false monolith, when in reality each category encompasses 
vastly different lived circumstances, cultures, challenges, 
and potential avenues for success in education spaces. 

3. Include as many options as possible for each 
response, utilizing drop-down options under large 

categories 

 For example, gender non-conforming individuals are 
often left out of analyses when categories for gender 
response use a binary variable only including “male” and 
“female” response options as discussed previously [7].  

4. Do not include “multi” categories [35] 

A “multi” category cannot be disaggregated, which 
challenges its use for research reliant on demographic 
analysis. For example, if a participant identifies as both 
Black and Indigenous and thus selects the multi-race 
category, that participant is now invisible in the “multi” 
category, and also lost from both the Black and Indigenous 
categories. This creates a double erasure and eliminates their 
presence in the population being studied. 

5. If using an “other” category, create a drop-down tab 
with a free response option to create opportunities for finer 

granularity in the data 

Sometimes we cannot include as many options in survey 
tools as we would like. Including a free response option can 
help avoid missing important contextual information, even if 
it might take more time to analyze your results. 

6. If your data was not collected under ideal 
circumstances (as many datasets are convenience samples), 

be intentional about reporting limitations of your dataset 
and limit the claims you make using the data 

Writing a powerful and accurate limitations section about 
data quality and capacity to analyze is vital for not 
propagating deficit narratives of students from minoritized 
groups. Figure 1 shows an example of a question about the 
race/ethnicity of a participant that follows the 
recommendations above.  

 

 
FIG. 1. Example of a question asking about the joint race and 
ethnicity of survey participants [52,53]. When “Other” is selected 
as a main category, or under one of the subgroup headings, 
participants should have the chance to write-in their identity. 

 
Even as we make these changes, it is important to 

advance ongoing critical applications in our data collection 
and analysis methods, including moves toward 
intersectionality in decisions about demographic 
categories [40,54,55]. Covarrubias [56], for example, 
argued for the importance of intersectional inquiry [12,13] 
that relies on cross-sectional demographic data to examine 
and display trends of “gender-based discrimination, 
patriarchy, class inequality, nativist racism and their 
interconnected effects” [56]. 

Further, Indigenous leaders are calling for more 

accountability in data collection and analysis about 

Indigenous people, asking researchers to honor Indigenous 

Data Sovereignty, or the “rights of Indigenous peoples, 

communities, and Nations to ‘govern the collection and 

application’ of datasets created with or about Indigenous 

communities, Indigenous Lands, and the community’s non-

human relations” [57]. Honoring Indigenous Data 

Sovereignty would mean recognizing Indigenous peoples as 

sovereign “rights-holders, not stakeholders” [57], requiring 

a deepening of relationships with Indigenous communities to 

ensure that rights to governance are being recognized [58], 

using frameworks like that developed by Claw et al. [59]. 
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C. Center the experiential knowledge of minoritized 

communities in design and interpretation of 

quantitative studies. 

Counterstorytelling is a methodological intervention of 

Critical Race Theory, which emerged in the context of legal 

scholarship and originally sought to make the case that law 

and policy in the U.S. are not race-neutral but instead are 

guided by efforts to maintain white supremacy [60–62]. 

Counterstorytelling challenges dominant narratives of 

minoritized groups and directs us to the ideological and 

structural underpinnings of racism in education, by 

highlighting the experiential knowledge of those at the 

margins [63–66]. Counterstories lean into Black feminist 

epistemologies [40,67] that locate truth-seeking and 

knowledge-building in lived experience and community 

dialogue, challenging the objectivity and superiority of 

purely quantitative methods.  

Building from Recommendation A, Recommendation C 

presses us to center the experiential knowledge of 

minoritized groups as we design and interpret quantitative 

studies. Counterstories and studies that illuminate the 

experiences of People of Color in physics (e.g., [68–70]) can 

not only direct the questions we ask for the purposes of 

advancing racial justice via QuantCrit, but also can help us 

contextualize quantitative findings in broader narratives of 

racism in physics education, directing us away from deficit-

oriented analyses and toward strengths-based 

framings [68,71,72]. Counterstorytelling can also be used as 

part of a mixed methods approach to contextualize 

demographic data and to guide demographic data collection 

and analysis toward liberatory ends [73].  

III. CONCLUSIONS 

Kanim and Cid’s landmark paper, “Demographics of 
physics education research,” drew attention to who has been 
historically included in the physics education research 
sample, naming that this sample has been from 
disproportionately white, wealthy, high-SAT-scoring 
university populations. Our paper builds from there, arguing 
that how we collect demographic data matters. We 
synthesize work from PER, QuantCrit, and public health to 
suggest that researchers collecting racial demographic data 
should not treat demographic categories as objective truth, 
but rather should build demographic data categories that 
avoid systematic erasure for People of Color, and should 
center the experiential knowledge of minoritized 
communities as they design and interpret quantitative data.  

While we are well aware of other critical quantitative 
approaches (e.g. CritQuant, quantitative criticism), our 
alignment with the tenets of QuantCrit reflects 
an “epistemological genealogy rooted in Critical Race 
Theory” [74]. QuantCrit ties us explicitly to political 
commitments at the core of CRT, wherein “critical” signifies 

an insistence to surface white supremacy as a structural and 
institutional condition shaping the daily experiences of 
Communities of Color. Our analysis of ethnic and racial 
quantitative data in the broader narrative of white supremacy 
acknowledges that numbers are not neutral and can be used 
to reify—or disrupt—racism at work. Importantly, this 
contextualization relies on connecting quantitative data to 
story, particularly the stories told by those who have been 
marginalized.  

As we work to implement the suggestions made in this 
paper and elsewhere, we anticipate there being challenges 
that may require careful strategizing. For example, altering 
demographic categories may compromise our capacity to 
compare across years of student data, or to conduct cross-
institution or aggregate analyses. This limitation can be 
mitigated by standardizing inclusive data practices across 
institutions over time, while advancing efforts to build 
critical literacies about data and quantitative methods among 
institutional research professionals in higher education. 

It is also possible that an individual researcher does not 
have the power to affect the way their institution collects 
data, or need to use a dataset of convenience. Implementing 
tools such as supplementing data with qualitative methods 
like counterstorytelling, or analyzing quantitative data with 
a critical lens, can help bridge gaps in less-than-perfect 
datasets. Lastly, while we center race in our discussion, 
given our anchoring in QuantCrit, we argue that we must 
extend critical theories to other demographic variables, 
especially attending to intersectionalities in “the numbers.”  

We recognize that the arguments and methodological 
recommendations put forth in this paper will be met with 
opposition from those that would claim that we are violating 
“objectivity” in a field that has traditionally prided itself on 
this characterization. QuantCrit scholars have exposed the 
flawed arguments in defense of these claims, but we view 
these critiques as an invitation to deepen our critical 
engagement with a range of statistical approaches. We 
humbly offer a step forward here, propelled by an 
unwavering commitment as scholars seeking social and 
racial justice in physics education research and beyond.  
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