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Examining Scripts of Whiteness in Engineering Education

Abstract

Funded by the National Science Foundation (NSF) Racial Equity in STEM Education Program,
this project aims to deeply interrogate the influence and pervasiveness of Whiteness in
engineering culture. While there has been substantial research into the masculinity of
engineering, Whiteness has received far less attention. We claim the centrality of Whiteness in
engineering curricula informs the culture, climate, and discourse of engineering education,
leading to an exclusionary culture within engineering as reflected by the lack of diversity and
lower retention of students and faculty of color, and contributes to systemic barriers negatively
impacting racial equity. Moving towards racial equity in engineering education requires a
fundamental shift in thinking in two important ways: 1) we must reframe how we think about
underserved populations from minority to minoritized by a dominant discourse, and 2) to begin
to dismantle the impacts of Whiteness, we must first make this barrier visible.

In the first year of this project, the diverse team of PIs began to explore scripts of Whiteness in
engineering education by conducting a collaborative autoethnography through documenting and
analyzing their own experiences facing, enacting, and challenging scripts of Whiteness in
engineering spaces. A collaborative autoethnography (CAE) takes a collaborative approach to
the process of critical self reflection and can be conducted in many forms, such as such as
collecting personal memory data (e.g., journaling), interviewing each other, facilitating
intentional dialogue, or observing each other (e.g., in the classroom). CAE is not a linear process,
but requires an ongoing dialogue (conversations, negotiations, or even arguments) between
researcher team members over a long period (at least months, if not years). Our diverse
viewpoints and years-long experience working together facilitated rich conversations that let us
interrogate the ways in which Whiteness reveals its form differently depending on one’s
positionality. In the later years of the project, we will create a faculty development program
intended to help engineering faculty develop their critical consciousness and begin to decenter
Whiteness from their ways of thinking and discourses (i.e., beliefs, attitudes, value systems,
actions, etc.) so they can begin to critically think about promoting and enacting practices that
move engineering education toward racial equity. Although the pathway to critical consciousness
is not linear, it is a one-way street; once faculty begin to see the systemic barriers (such as those
created by scripts of Whiteness) around them, there is no going back. In the long term, we hope
to lay the groundwork for recognizing, interrogating, and eventually dismantling forces of
systemic oppression in engineering higher education.

Introduction: The Role of Whiteness in Engineering

The global conversation over persistent racial injustices and inequalities during the last several
years has forced engineering educators to--finally--reckon with the ways in which we perpetuate
systemic racism. While many engineers claim that engineering is objective and divorced from
societal context [1], such objectivity is a myth; in fact, engineers, too, are instrumental in
upholding systems of oppression [1]–[3]. Consider the design of pulse oximeters, a key
technology used in triaging COVID-19 patients. These devices are extremely accurate, but only
for White skin [4]. During the course of the pandemic, it was revealed that oximeters
systematically over-reported oxygen levels when measuring on Black and Brown skin, resulting
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in sick individuals appearing to be healthier than they were. This resulted in people of color,
already more likely to be impacted by COVID-19 for a host of reasons, being dismissed home
rather than being admitted to hospitals for life-saving treatment.

While at first glance engineers may interpret this story to be primarily a technology
problem--that darker skin has different optical properties--it is an example of the systemic
barriers posed by the invisibility of Whiteness in engineering. There is no technical reason for
these oximeters to perform poorly on people of color--indeed a few companies have made
devices that work accurately regardless of skin color [4]. The problem is that the vast majority of
companies have simply failed to consider the impact of race in the design and testing of their
devices [4]. Someone has to choose how testing is done and who will be involved. Assuming that
testing on White skin is sufficient is an example of White universalism [5]. Being accurately
diagnosed because a technology was designed for White individuals is a physical manifestation
of White privilege [6]. This example, like so much of the COVID-19 pandemic, makes explicit
the too often invisible ways that people of color suffer due to the pervasive
invisibility/hypervisibility paradox of Whiteness [7].

Reframing Racial Equity in Engineering Education

Throughout this project, we use the term Whiteness to refer to an ideology of privilege rather
than a skin color. As Dyson, a racial justice scholar, explains,

Like the rest of race, whiteness is a fiction, what in the jargon of the academy is termed a
social construct, an agreed-on myth that has empirical grit because of its effect, not its
essence. But whiteness goes even one better: it is a category of identity that is most useful
when its very existence is denied. [8, p. IX]

The social construction of Whiteness as the norm in engineering has played an important role in
providing privilege for some while minoritizing others. Whiteness is observed in engineering
curricula and research [9], discourse [10], [11], beliefs and rites of passage [2], [12], [13]. The
culture of Whiteness is even directly reflected in the artifacts engineers create, such as the racist
pulse oximeter. There are a plethora of other examples that demonstrate the ways in which
Whiteness manifests in engineering design, including an overpass bridge that stops buses from
accessing a wealthy White neighborhood [14], a GPS app which unintentionally promotes
residential discrimination and racial segregation [15], and facial and voice recognition systems
that work better on White individuals exacerbating racial profiling in policing [16]. Analyses of
these designs reveal the technologies’ inequitable long-lasting implications, based on who the
technology is designed by and for [17].

Engineering has historically privileged the values, beliefs, experiences, and perspectives of the
predominant culture created by White males [18]. White men are overrepresented in engineering,
comprising 66% of the engineering workforce compared to only 31% of the US population [19].
Miller argues that American engineering being disproportionately White and male is intentional
-- this demographic and culture were cultivated by early engineering institutions [20]. Hacker
describes how engineering education’s military roots perpetuate a legacy of rigidity and
dominance [21], such as in textbook examples that tend to show White men and militaristic or
masculine examples (e.g., bullets or sports cars) [22]. The pervasiveness of this culture of
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domination can even be seen in engineering terminology, where we take terms of oppression for
granted. In electrical engineering, vocabulary such as “master and slave” are used to describe
how one device controls another [23], [24]. In mechanical engineering, “male and female”
components are used to describe fasteners with protrusions or sockets. While the culture of
masculinity within engineering has been studied [25]–[30], Whiteness has received far less
attention. Our goal in this project is to deeply interrogate the influence and pervasiveness of
Whiteness in engineering culture. We claim that Whiteness is a central part of the exclusionary
culture within engineering, and hence the originator of systemic barriers negatively impacting
racial equity.

The culture of Whiteness also regulates which individuals participate in engineering.
Engineering is an exclusionary space, as reflected by the lack of diversity and lower retention of
students and faculty of color [31]–[34]. The analogy of a leaky pipeline is often used to examine
the underrepresentation of students of color in engineering, but this flawed analogy places an
exclusive focus on the supply side of the “underrepresentation problem” [35], [36]. The problem
is not the low input into the system, but the culture of the system itself which marginalizes those
that do not conform to the White male hegemonic discourse. A continued focus on
underrepresentation instead of historically excluded and marginalized by a racist system is a
barrier to achieving racial equity. The lack of diversity in engineering is a consequence “of a
STEM education system perfectly functioning as designed by the system’s architects” [37].
Moving towards racial equity in engineering education requires a fundamental shift in
thinking, a reframing of our understanding of our culture. Representation is not the same as
power. We need to start seeing underrepresentation not as a problem itself but as a symptom of
the root cause -- which is that the culture of engineering creates an inhospitable environment for
students and faculty of color.

Conclusion

The culture of Whiteness is an unnamed yet omnipresent systemic barrier to achieving racial
equity in engineering education. Naming the scripts of Whiteness is the first step in challenging
this barrier and will be a significant advance in knowledge for racial equity in engineering. We
begin this NSF project by co-constructing these scripts through a collaborative autoethnography
within the PI team. By first studying ourselves, our goal is to identify best practices to implement
throughout the creation of our faculty development program that helps engineering faculty
develop their own critical consciousness. Through this research, we aim to create foundational
knowledge upon which future projects for racial equity can stand. Revealing the scripts of
Whiteness has the potential to transform our culture. We aim to lay the groundwork for
recognizing, interrogating, and eventually dismantling forces of systemic oppression in
engineering higher education.

References

[1] E. A. Cech, “Culture of Disengagement in Engineering Education?,” Sci. Technol.
Human Values, vol. 39, no. 1, pp. 42–72, Jan. 2014.

[2] D. Riley, “Engineering and Social Justice,” Synthesis Lectures on Engineers, Technology,
and Society, vol. 3, no. 1, pp. 1–152, Jan. 2008.

https://paperpile.com/c/DYHCwh/nCp6a+NhfQE
https://paperpile.com/c/DYHCwh/xEP6+YTfG+AbCS+FYtT+Nxzi+E4gD
https://paperpile.com/c/DYHCwh/SWOva+NxdyN+EJRhF+zDoGc
https://paperpile.com/c/DYHCwh/4UeJh+AIZoB
https://paperpile.com/c/DYHCwh/biu5


[3] C. Baille, A. Pawley, and D. Riley, “Engineering and Social Justice.” Purdue University
Press, 2012.

[4] The Economist, “How medicine discriminates against non-white people and women,”
The Economist, Apr. 08, 2021.

[5] R. DiAngelo, White Fragility: Why It’s So Hard for White People to Talk About Racism.
Beacon Press, 2018.

[6] C. Leek, “Whiter Shades of Pale: On the Plurality of Whiteness,” Privilege: A Reader,
pp. 211–225, 2013.

[7] M. T. Reddy, “Invisibility/Hypervisibility: The Paradox of Normative Whiteness,”
Transformations: The Journal of Inclusive Scholarship and Pedagogy, vol. 9, no. 2, pp.
55–64, 1998.

[8] M. E. Dyson, “Foreword: Keyser Söze, Beyoncé, and the Witness Protection Program,”
in White Fragility: Why It’s So Hard for White People to Talk About Racism, R.
DiAngelo, Ed. Beacon Press, 2018.

[9] A. L. Pawley, J. A. Mejia, and R. A. Revelo, “Translating theory on color-blind racism to
an engineering education context: Illustrations from the field of engineering education,”
presented at the ASEE, Salt Lake City, Utah, 2018, [Online]. Available:
https://peer.asee.org/translating-theory-on-color-blind-racism-to-an-engineering-educatio
n-context-illustrations-from-the-field-of-engineering-education.

[10] S. Johnston, A. Lee, and H. McGregor, “Engineering as Captive Discourse,” Society for
Philosophy and Technology Quarterly Electronic Journal, vol. 1, no. 3/4, pp. 128–136,
Oct. 1996, Accessed: Jul. 06, 2021. [Online].

[11] M. G. Eastman, M. L. Miles, and R. Yerrick, “Exploring the White and male culture:
Investigating individual perspectives of equity and privilege in engineering education,” J.
Eng. Educ., vol. 108, no. 4, pp. 459–480, Oct. 2019.

[12] E. Rap and M. T. Oré, “Engineering Masculinities: How Higher Education Genders the
Water Profession in Peru,” Eng. Stud., vol. 9, no. 2, pp. 95–119, May 2017.

[13] E. Godfrey and L. Parker, “Mapping the cultural landscape in engineering education,” J.
Eng. Educ., vol. 99, no. 1, pp. 5–22, Jan. 2010.

[14] T. J. Campanella, “Robert Moses and His Racist Parkway, Explained,” Bloomberg News,
Jul. 09, 2017.

[15] A. Keyes, “This App Was Made For Walking — But Is It Racist?,” WEMU, NPR, Jan.
19, 2012.

[16] A. Breland, “White Code, Black Faces,” Logic, Dec. 01, 2017.
[17] J. A. Mejia, D. A. Chen, O. Dalrymple, and S. M. Lord, “Revealing the Invisible:

Conversations about–Isms and Power Relations in Engineering Courses,” ASEE Annual
Conference Proceedings, 2018, [Online]. Available:
https://peer.asee.org/revealing-the-invisible-conversations-about-isms-and-power-relation
s-in-engineering-courses.

[18] B. Momo, G. D. Hoople, D. A. Chen, J. A. Mejia, and S. M. Lord, “Broadening the
engineering canon: How Culturally Responsive Pedagogies can help educate the
engineers of the future,” Murmurations Emerg. Equity Educ, vol. 2, pp. 6–21, 2020.

[19] B. Khan, C. Robbins, and A. Okrent, The State of U.S. Science and Engineering 2020.
National Science Foundation, 2020.

[20] J. Miller, Engineering Manhood: Race and the Antebellum Virginia Military Institute.
Lever Press, 2020.



[21] S. Hacker, Pleasure, Power and Technology: Some Tales of Gender, Engineering, and the
Cooperative Workplace. Routledge, 2017.

[22] A. Sammel, “Turning the focus from ‘Other’ to science education: exploring the
invisibility of Whiteness,” Cult. Stud. Sci. Educ., vol. 4, no. 3, pp. 649–656, Sep. 2009.

[23] M. Seele, “Striking Out Racist Terminology in Engineering,” The Brink, Jul. 16, 2020.
[24] A. Danowitz, A. F. Asfaw, B. Benson, P. Hummel, and K. C. McKell, “Assessing the

Effects of Master Slave Terminology on Inclusivity in Engineering Education,” 2021,
[Online]. Available:
https://peer.asee.org/assessing-the-effects-of-master-slave-terminology-on-inclusivity-in-
engineering-education.

[25] X.-Y. Du, “Gendered practices of constructing an engineering identity in a problem-based
learning environment,” Eur. J. Eng. Educ., vol. 31, no. 1, pp. 35–42, Mar. 2006.

[26] S.-B. Asplund and H. P. Prieto, “‘Ellie is the coolest’: class, masculinity and place in
vehicle engineering students’ talk about literature in a Swedish rural town school,” Child.
Geogr., vol. 11, no. 1, pp. 59–73, Feb. 2013.

[27] E. Kvande, “`In the Belly of the Beast’: Constructing Femininities in Engineering
Organizations,” European Journal of Women’s Studies, vol. 6, no. 3, pp. 305–328, Aug.
1999.

[28] C. McLean, S. Lewis, J. Copeland, S. Lintern, and B. O’neill, “Masculinity and the
culture of engineering,” Australasian Journal of Engineering Education, vol. 7, no. 2, pp.
143–156, 1997.

[29] D. Serlin, “Engineering Masculinity,” Artificial Parts, Practical Lives: Modern Histories
of Prosthetics, p. 45, 2002.

[30] A. R. Bejerano and T. M. Bartosh, “Learning Masculinity: Unmasking the Hidden
Curriculum in Science, Technology, Engineering, and Mathematics Courses,” JWM, vol.
21, no. 2, 2015, doi: 10.1615/JWomenMinorScienEng.2015011359.

[31] M. A. Beasley and M. J. Fischer, “Why they leave: the impact of stereotype threat on the
attrition of women and minorities from science, math and engineering majors,” Soc.
Psychol. Educ., vol. 15, no. 4, pp. 427–448, Dec. 2012.

[32] E. D. Deemer, D. B. Thoman, J. P. Chase, and J. L. Smith, “Feeling the Threat:
Stereotype Threat as a Contextual Barrier to Women’s Science Career Choice Intentions,”
J. Career Dev., vol. 41, no. 2, pp. 141–158, Apr. 2014.

[33] M. C. Cadaret, P. J. Hartung, L. M. Subich, and I. K. Weigold, “Stereotype threat as a
barrier to women entering engineering careers,” J. Vocat. Behav., vol. 99, pp. 40–51, Apr.
2017.

[34] A. Meador, “Examining recruitment and retention factors for minority STEM majors
through a stereotype threat lens,” Sch. Sci. Math., vol. 118, no. 1–2, pp. 61–69, Feb.
2018.

[35] J. A. Mejia, R. A. Revelo, and A. L. Pawley, “Thinking about Racism in Engineering
Education in New Ways [Commentary],” IEEE Technol. Soc. Mag., 2020, [Online].
Available: https://ieeexplore.ieee.org/abstract/document/9288820/.

[36] S. M. Lord, M. W. Ohland, R. A. Layton, and M. M. Camacho, “Beyond pipeline and
pathways: Ecosystem metrics,” J. Eng. Educ., vol. 108, no. 1, pp. 32–56, Jan. 2019.

[37] L. Vanasupa and L. Schlemer, “Transcending Industrial Era Paradigms: Exploring
Together the Meaning of Academic Leadership for Diversity,” 2016, doi:
10.18260/p.27073.


