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Reimagining Methodologies: Why We Center Marginalized Voices

Abstract

We are a student, alum, and faculty research team seeking to reduce harm, be responsive to /
mitigate / reduce trauma, and grow justice within engineering education pedagogy / practice,
related research communities (including ASEE), and the broader world. We seek to utilize
research methodologies that align with these aspirations, goals, and commitments. However,
many standard approaches within engineering education research — even those connected to
research agendas focused on diversity, inclusion, equity, and justice — seem to both further harm
engineering students from minoritized and/or oppressed groups as part of data collection
processes, calling into question motivations of the research. Marginalized students are often
asked to perform emotional labor and share painful experiences that are for the benefit and
learning of predominantly white faculty, staff, and peers. We know that engineering education
culture and environment is often a site of harm for marginalized students and understanding how
systems of oppression operate within these environments gives educators a better understanding
of how to intervene. However, this knowledge production and these interventions should not be
at the cost of the students’ well-being. Methodologies that center the experiences of marginalized
peoples while simultaneously not being harmful or exploitative are lacking in engineering
education research. This paper suggests a different path and reflects on how we can build a better
methodology that does not further harm. We argue that building a more responsive and less
exploitative research methodology starts by understanding trauma in relation to structural and
systemic oppression, applying Kimberlé Crenshaw’s intersectional framework to the ways we
describe trauma, and being context-specific with the communities we aim to research. We hope
this paper acts as a call to action for other researchers, across fields, to more critically examine
their methodologies and to center the well-being of the participant over the benefit of the
researcher.

Introduction:

Historically, engineering education has neglected the experiences of its students. Students are
expected to work in intensive, difficult curriculums in the name of rigor and aptitude [1].
“Numerous publications have documented an engineering culture pointing not only to issues of
‘climate’ but also to the lack of role models, rigid pedagogical approaches that lack creative
design elements and teamwork, and even subtle habits used to establish who belongs in
engineering and who does not" [2]. However, “[e]ngineering has reflected some unjust biases
embedded in our social structures to the point where they become so mainstream as to be
invisible” [2]. In related research on women of color in physics, Maria Ong argues that, “Most
students, regardless of their social and cultural backgrounds learn early in their career that
ordinary qualities of scientific competence connects strongly to presentations of self...Those in
science who occupy nontraditional gender, racial/ethnic, and class categories must contend with
the common effects of low representation including isolation, doubts associated with tokenism,



tenuously balancing social identities, and disproportionate skepticism from others- and
themselves- about their qualifications and abilities to succeed in predominantly male and/or
white fields” [3]. This and other research suggest that it is not enough to increase the number of
marginalized people within STEM fields, but rather center their perspectives.

Today, more engineering educators and engineering education researchers are seeking to
increase diversity, equity, inclusion, and (in some cases) justice within engineering education.
However, there is a lack of attention to trauma both within the content and methodological
approaches in this research area. Despite the likelihood of student distress and trauma, in a
search of the Journal of Engineering Education, the term “trauma” only appeared in 17 articles
between 1993 and 2021, only three of which discussed racial trauma. There is an urgency to
understand trauma in relation to systemic forms of oppression to foster a more radically inclusive
methodologies and engineering culture. We need to account for the trauma students with
marginalized identities experience in oppressive cultures. We argue that building a more
responsive and less exploitative research methodology starts by understanding trauma in relation
to structural and systemic oppression, applying Kimberlé Crenshaw’s intersectional framework
to the ways we describe trauma, and being context-specific with the communities we aim to
research. In the following sections, we further discuss the experiences of marginalized students
in engineering culture and practice, trauma in relation to structural and systemic oppression, and
the need to develop research protocols that are simultaneously trauma-informed and anti-racist to
create a more radically inclusive engineering culture. We hope this paper acts as a call to action
for other researchers, across fields, to more critically examine the methodologies they use and
create to center the well-being of the participant over the benefit of the researcher.

Marginalized Student Experiences in Engineering Education Culture & Practice
Engineering education is described to be objective and value-free but, the ways in which rigor is
conceptualized and utilized makes it anything but that. As Donna Riley has argued, rigor in
engineering education aims to accomplish three things: disciplining, drawing boundaries, and
asserting white, heterosexual, cisgender-male privilege [1]. Rigor is used as a marker of quality
and difficulty. The problem with using rigor as a marker of quality is that it is not built with
equity in mind. When discussing rigor in engineering, it is important to look at what is being
made rigorous for whom and what barriers are in place for certain groups of students.
Engineering curriculum is designed assuming that people are not working part-time jobs, have
family responsibilities, or have chronic illnesses or conditions that prevent them from staying up
all night to complete schoolwork [1]. This creates the idea of the “normal” university student. A
normal university student will not have these extra responsibilities on top of their schoolwork.
They will be from higher income families, so they do not need to work extra jobs while in
school, healthy enough to manage the workload, and not subject to constant micro and macro
aggressions to their communities and social identities. This perpetuates the fact that the white,
straight, abled, cisgendered man is the “norm” [4]. When students outside of that norm are



unable to keep up with the nature of their curriculum due to the barriers that rigor creates, it
perpetuates the misconception that they are not built for the field and results in them feeling
alienated and potentially leaving their programs. Furthermore, marginalized peoples are often
stuck in the limbo between expressing their authentic identities and being accepted in their
workplace. To assimilate into their workspace, marginalized peoples turn to fragmentation,
approximating ordinariness, to erase pieces of their identity to be taken more seriously by the
workplace culture [3].

This is a reality that many marginalized people experience in the fields of science and
technology. They need to fragment or separate themselves from their identities to fit into molds
built by white supremacy and hegemonic masculinity in order to appear professional and fit for
the fields of science and technology, in other words, they need to separate their professional
selves from their gendered and racial selves [3]. We argue that this fragmentation leads to
significant emotional harm and distress to marginalized students. This distressing environment
may deter students from pursuing engineering and related degree programs.

Simply increasing the number of marginalized students in a class or department does not
guarantee increased participation or belongingness, as numbers and percentages do not expose
the cultural norms that promote marginalization and exclusion of certain groups. At the macro
level, legislation and educational policies as well as social inequities and prejudice actively drive
marginalized students out of engineering fields. The resulting lower marginalized student
representation in engineering can negatively further affect marginalized students since an
isolating environment may damage students’ self-esteem, ethnic identity, and ability to tackle
societal problems [5]. Lowered academic expectations, social pressure, and microaggressions —
negative verbal and nonverbal actions that can create a hostile environment — contribute to
educational isolation and alienation of marginalized students at predominantly White institutions
[6-7]. These unwelcoming and hostile environments can cause anxiety and reduced performance
of marginalized students because of a phenomenon called “stereotype threat,” or the perceived
danger of confirming negative, false assumptions about one’s race or ethnicity [8]. Negative
experiences may also result in efforts to “prove them wrong,” or to work harder than usual to
achieve goals while disproving inaccurate beliefs of inferiority of certain races and ethnicities

[9].

The notion of naturalization (the “problem is them”), or the small number of people of color in
engineering as a result of natural occurrences, also plays a contributing factor on racial, gender,
and LGBTQ2+ disparities. The naturalization argument accepts the small number of people of
color who might apply to an institution as inevitable (or “natural’), when, in fact, it is the fault of
the oppressive nature of the education system that keeps people of color from applying [10].
While it may be tempting to address the notion of naturalization by actively recruiting
individuals with marginalized identities, the environment will likely still harm them. The concept



of “critical mass” suggests that the sole action of recruiting and sustaining a sufficient percentage
of a marginalized group will cultivate social change in an environment and can be used as an
indicator of success or failure. Yet, this idea is inherently flawed. Change requires more than
targeted numeric percentages [11]-[14], it requires a foundational transformation to reduce harm,
and potentially trauma, to marginalized students.

We also want to highlight that it is not just about the culture of engineering but the work of
engineering as a source of trauma. Engineering has been used as a tool of oppression disguised
as “progress” since its genesis as a response to fulfill militaristic needs and to further imperialist
agendas [15]. In the US, engineering has also been utilized as a tool of colonialism. We can see
this in the example of the transcontinental railroad and how something seen as a fantastic feat of
engineering contributed to the genocide and violent displacement of Indigenous peoples [16].
Engineering cultures and frameworks are inherently informed and rooted in the violent histories
it began in. The socio-historical construction of engineering has created a framework and
environment informed by oppressive systems of the past and present that continue to perpetuate
exclusion and harm in both workforce and educational cultures.

If our goal is to cultivate foundational transformation we must center the people who are most
harmed in conversations about change within engineering education. Reflecting on both the
harmful historical and present-day cultures within engineering education and how they are
informed by the oppressive systems operating within US culture and society, we must develop
the methodologies to center marginalized student voices that do not perpetuate harm or make
these students relive potentially traumatic experiences. To this end, we must develop an
understanding of student trauma that is structural, systemic and intersectional.

Trauma in Relation to Structural, Systemic and Intersectional Oppression

The American Psychological Association (APA) defines trauma as, “any disturbing experience
that results in significant fear, helplessness, dissociation, confusion, or other disruptive feelings
intense enough to have a long-lasting negative effect on a person’s attitudes, behavior, and other
aspects of functioning. Traumatic events include those caused by human behavior (e.g., rape,
war, industrial accidents) as well as by nature (e.g., earthquakes) and often challenge an
individual’s view of the world as a just, safe, and predictable place” [17]. We argue that this
definition of trauma, however, is too narrow, particularly within the context of the U.S. as it is
not structural, system, or intersectional

Marginalized peoples in America continue to face oppression in both systemic and individual

ways [18-19]. This is amplified for people who hold multiple marginalized identities and face
multiple systems of interlocking oppression [20-21]. Consequences of interlocking systems of
oppression show up in different ways for different people. Sexism and hegemonic masculinity



are the root of power based violences like the 1 in 6 women! who are sexually assaulted each
year [22]. The U.S. perpetuates and is built on harm towards Black individuals [23-24]. In the
past year alone, George Floyd, Breonna Taylor, Ahmaud Arbery, and countless others whose
names were not as widely circulated, were murdered by police, demonstrating the over-policing
of Black individuals and the prevalent anti-Black racism in America. The shooting targeting a
predominantly Asian spa in Georgia resulted in the shooter killing 8 individuals, 6 of whom were
Asian women, serves as one example of the anti-Asian violence justified through racism and
xenophobia that we’ve seen during the Covid-19 pandemic. In the past year, 44 trans individuals,
particularly Black trans women and trans individuals of color, have been murdered because of
their identities [25], with many of their stories not being shared by major media outlets. Despite
many of these hate crimes coming to national attention, the perpetrators of these crimes were,
often, protected by the very systems that harm marginalized peoples: white supremacy and
hegemonic masculinity (see Cherokee County sheriff’s Captain Jay Baker publicly stating that
the shooter responsible for the deaths at the Georgia spa was, “just having a bad day” [26]).

These malicious and heartbreaking acts above stem from multiple systems of oppression
operating within the U.S. and adversely affect everyone who shares the social identities of these
victims, including engineering students. Understanding engineering student trauma in relation to
the systems of oppression that are currently operating within a US context is essential in
understanding the experiences of marginalized peoples [27] particularly when understanding
vicarious trauma from hate crimes or experiencing microaggression related to a social identity
that, “may arouse immediate or delayed PTSD and related symptoms in the experiencing person
if the experienced event(s) serves as a catalyst for recalling previous personal memories or
identity-group histories of extreme threat” [28]. This means that engineering students,
particularly those with marginalized identities, are experiencing distress and, potentially, trauma
that needs to be considered when conducting engineering education research.

Utilizing Intersectional & Trauma-Informed Lenses to Build Better Methodologies

As noted above, when developing methodologies to engage with students from this anti-racist
and trauma informed lens, it is important not to look at them from a binary perspective. A
student’s experience is built not from one identity, but from the combination of all of their
identities. Kimberlé Crenshaw coined the term intersectionality to provide a more nuanced legal
framework to analyze the specific experiences of women of color and more specifically Black
women. Grounded in Black feminist and feminist of color critique, Crenshaw describes
intersectionality as a "prism" to analyze social justice issues and how interlocking systems of

1 We recognize the complexity of the term “women” and that this statistic may not capture the harm the Trans
women and feminine non-binary individuals experience. For more information on gender based violence against
trans women and gender non-conforming people, see https://reports.hrc.org/an-epidemic-of-violence-fatal-violence-
against-transgender-and-gender-non-confirming-people-in-the-united-states-in-2021 and
https://vawnet.org/sc/serving-trans-and-non-binary-survivors-domestic-and-sexual-violence/violence-against-trans-
and




oppression or disadvantage can sometime compound. This “prism” of analysis can allow us to
better understand individuals’ experiences and their relation to systems of oppression. As stated
previously, people with marginalized identities are more likely to be harmed because of the
current systems of oppression operating [18-19] and that both vicarious experiences and
microaggressions can induce immediate or delayed PTSD/related symptoms [28] with more
severe symptomatology [29]. By being cognizant of these systems of oppression and their effects
on students, we can develop trauma-informed methodologies to not cause further harm or act as
the “catalyst” that Helms, et. al. discuss.

While developing trauma-informed methodologies it is important to be cognizant of
intersectionality as well as the context of the educational and professional fields participants may
be a part of. One’s experience relies on both the identities they hold and their interactions with
the field they are a part of. While all systems of oppression are interlocking and inform each
other, they can manifest differently across fields and environments. Understanding participants
as entrenched in a specific education and workplace culture gives specific context to what they
may be experiencing. We argue that trauma-informed methodology should be modified to
understand these specific contexts, across fields, not just those that study trauma. Furthermore,
when discussing trauma-informed methods, it’s important to think about who is being considered
in the conversation. Many research methodologies and pedagogies regarding trauma tend to
center the emotional response, discomfort, and guilt of white, cisgender, heterosexual men, while
neglecting the emotions and discomfort of marginalized people while consuming their
experiences to teach those of the dominant group lessons they can never experience [30-31]. It is
our responsibility, as researchers who will benefit from students disclosing their experiences, to
minimize harm that students may experience when sharing their experiences. Therefore, the goal
should not only be to collect and understand the experiences of marginalized engineering
students and center their voices but to also create a research protocol that is trauma-informed
AND anti-racist to prevent further harm from coming to these students. While this type of work
and rethinking should be utilized more broadly, for our purposes, we focus on engineering
education.

Conclusion

What does it look like to minimize harm and center the care and well-being of the participant
over the goals and outcomes of the project? In our research, one way we mitigate harm is to
explicitly remove the requirement of personal anecdotes. Removing the requirements of these
disclosures mitigate the ways in which recounting participant experiences may interact with
systems of violence and potential trauma. To do this, for one of our projects, participants read the
narrative “Snow Brown and the Seven Detergents,” by Banu Subramaniam that discusses themes
of assimilation, racism, and sexism within educational STEM fields. Reading this narrative
allows for participants to utilize the experiences of the characters to describe educational
environments. This is just a start, however. We integrate the Design Justice principles and utilize



frameworks from Participatory Action Research (PAR) to expand our approach to doing research
with participants rather than on them.

It is tempting to look at predominantly white institutions (PWIs) and assume that the solution to
all problems would be to increase diversity among students, however, this assumption would be
false. An increase in the number of marginalized peoples on a campus does not guarantee an
increase in students’ sense of belongingness or participation [11-13]. Unfortunately, recruitment
efforts tend to be easier to implement, so these institutions, rather than change their policies and
curriculums, instead enroll more marginalized students to increase their diversity demographics.
This exposes more students to more harm. In order to do better, we need to characterize the
specific culture of engineering present on PWIs from the perspective of students who hold
marginalized identities in order to build the foundation and frameworks for future interventions
and to create a more radically inclusive engineering culture. To do this a protocol must be
trauma-informed to account for and recognize the trauma that many students and faculty
experience by existing in this oppressive culture. We argue here that the trauma being centered
should not be that of only white students and faculty but of marginalized students and faculty
who must constantly exist in an oppressive space. In order for this to be accomplished, the
protocol must be BOTH trauma-informed AND anti-racist.
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