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Cultivating Critical Consciousness through Pldticas: Empowering Students’
Engineering Identities

Abstract

As part of a larger, multi-year study, this full-length research paper presents a preliminary effort
to describe how methodological approaches based on Chicana/o Epistemologies can help
cultivate critical consciousness among engineering students at a Hispanic-Serving Institution
(HSI). Drawing on Paulo Freire's concept of conscientizag¢do, we focused on developing
students' critical awareness of their sociopolitical context. Specifically, we utilized pldticas —
collaborative and culturally-grounded conversations rooted in Chicana Feminist methodologies —
to analyze readings on the history of engineering. Pldticas emphasize collective knowledge,
storytelling, and participants' lived experiences, fostering critical reflection — the first component
of conscientizagdo. This approach aims to empower students to challenge the status quo and
systemic inequalities by understanding how these systems emerged. Findings suggest that while
students are cognizant of some inequities and injustices affecting their and their peers'
experiences in engineering, this awareness is many times superficial and subjective to their own
personal backgrounds (e.g. being a man). Through pldticas, they begin to recognize the broader
systemic and structural, socioeconomic, and ethnoracial inequities that negatively affect them,
their peers, and their communities. Additionally, these findings suggest that dedicated spaces for
pldticas are crucial in engineering programs for fostering critical consciousness and supporting
the development of students' engineering identities.
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Introduction

Introduction

Despite the steady increase of minoritized populations in the United States in the past few years
[1], the field of engineering continues to struggle with a lack of diversity among both
practitioners and students [2, 3]. This homogeneity has resulted in significant
underrepresentation in thought and epistemology within engineering practice [4].

Because engineering has traditionally prioritized problem-solving, without critical awareness of
its possible consequences, engineering solutions often continue to fail to adequately meet the
needs of underrepresented populations and create projects that disproportionately and negatively
impact marginalized communities [5-7]. For example, the design of pulse oximeters has not
worked as well in people with darker skin pigmentation for years, and these devices have
overestimated oxygen saturation in Black patients [8]. Also, many medical devices overlook the
specific needs of women or people of color, leading to discomfort, pain, and even injury [9].
Similarly, transportation infrastructure projects may prioritize the needs of car-dependent
commuters while neglecting the needs of pedestrians, cyclists, and public transit users,
disproportionately impacting low-income communities and communities of color [7, 10]. These
examples illustrate how a male-oriented and ethnocentric perspective within engineering practice
can lead to biased and inequitable outcomes. To exacerbate this issue, the current



engineering curriculum frequently fails to provide adequate opportunities for students to develop
critical consciousness or awareness and the potential consequences of overlooking them. This
lack of critical awareness perpetuates a cycle of exclusion and limits the potential of engineering
to address the complex challenges facing our increasingly diverse society and environment.

A pedagogical approach following Freire's concept of conscientizagdo has gained prominence in
STEM education as a means of addressing the exclusionary barriers that often hinder the
participation and success of underrepresented groups [11-13]. Conscientizagdo refers to the
process of developing critical consciousness — a deep understanding of the social, political, and
economic forces that shape individual lives and perpetuate systemic inequalities in order to
dismantle oppressive systems [14, 15]. This process involves three key components: (1) critical
awareness or the ability to examine the social structures and recognize how they maintain
inequalities, (2) critical motivation or the manifestation of desiring to address societal changes to
advocate for equitable access to opportunities, and (3) critical action or the transformation of the
awareness and motivation into concrete action [15, 16]. By cultivating critical consciousness in
STEM classrooms, educators can empower students to become agents of social change,
challenge systemic inequalities, and create a more just and equitable future for all students,
especially those from minoritized groups and disadvantaged backgrounds going into engineering
and STEM fields. Thus, it is important to explore in which ways critical consciousness can be
added to engineering programs.

In engineering education, there have been some recent efforts to increase critical thinking and
social awareness with mixed results. When critical consciousness projects have been added to
some engineering curricula, research has shown that students still struggle to fully consider the
broader ethical implications of their work [17, 18]. Despite the various approaches that
researchers have utilized, such as journal writing [ 19], integrating critical literacy approaches
[18], user-centered design projects [10], and multi week course projects [4] there are still
questions about how to better prepare engineering students to develop their critical
consciousness. For instance, while journal writing has shown promise in transitioning students
from passive to dialogical learning, students continue to struggle with understanding the
complexity of social justice issues [18]. Thus, further research is needed to identify effective
strategies for cultivating critical consciousness among engineering students.

This full-length research paper is part of a larger project investigating the experiences that
minoritized students have in navigating engineering spaces. A key focus of the larger project is
examining how systemic racism manifests within the engineering discourse encountered by these
students. Engineering discourse has historically been characterized by deficit perspectives that
privilege white, male engineers [13, 20, 21]. This discourse often positions individuals from
marginalized groups as deficient, incapable, or unfit for engineering careers. For example, Mejia,
et al. [22] describe how colorblind discourse has perpetuated the idea that minoritized
engineering students are unfit for engineering careers by positioning them as inherently deficient.
These deficit perspectives are not only colorblind but also deeply rooted in racist structural
hierarchies [23]. Consequently, the negative and dehumanizing language used to refer to, speak
to, and speak about minoritized individuals within engineering spaces has become normalized.
This normalization often leads to a lack of awareness and a failure to recognize the harmful
impact of these discourses on the experiences and well-being of minoritized students.



Building on this foundation, this paper seeks to explore how minoritized engineering students at
an HSI engage in platicas to develop their critical consciousness to critically examine and
become aware of the normalizing discourses that shape their experiences in engineering. Pldticas
are collaborative and culturally-grounded conversations that emphasize collective knowledge,
storytelling, and participants' lived experiences, fostering critical reflection. They resemble
informal talks which are not guided by the researcher, and in which the researcher is one more
participant subject to vulnerabilities for sharing also their own experiences. By centering platicas
as an epistemological tool from Chicana Feminist Epistemology, this study aims to uncover the
ways in which students identify and resist these narratives, fostering a deeper understanding of
the systemic forces that influence their educational journeys. Specifically, we address the
question: How and in what ways do engineering students use platicas to become aware of
normalizing discourses that influence their experiences in engineering? Through this lens, the paper
contributes to broader conversations about how culturally affirming practices can empower
minoritized students and challenge the exclusionary norms embedded in engineering education.

Theoretical Framework

Freire’s concept of conscientizagdo [14] has become increasingly influential in STEM education
[11-13]. Central to this framework is the development of critical awareness, which involves
examining social structures to understand how they perpetuate inequalities. In STEM contexts,
this means encouraging students to critically analyze the historical and systemic factors that have
marginalized certain groups, such as the lack of access to quality education for bilingual students
[24] or the exclusionary practices within STEM disciplines [25]. By fostering critical awareness,
educators can help students recognize the broader societal forces that influence their experiences
and challenge the dominant narratives that frame STEM as neutral or meritocratic [26, 27].

The second component, critical motivation, builds on this awareness by cultivating a desire to
advocate for change and address inequities [15]. In STEM education, this involves inspiring
students to see themselves as agents of change who can challenge exclusionary practices and
advocate for equitable access to opportunities. Critical motivation is nurtured through
pedagogical practices that connect STEM concepts to real-world social issues, demonstrating
how technical knowledge can be leveraged to address systemic challenges [6]. This component is
particularly important for underrepresented students, as it validates their lived experiences and
empowers them to envision a more inclusive and equitable future within STEM fields.

The final component, critical action, transforms awareness and motivation into concrete steps to
dismantle oppressive systems and create meaningful change [15]. In STEM education, critical
action may involve students collaborating on projects that address societal inequities,
participating in advocacy for policy changes, or implementing inclusive practices within their
academic or professional environments. For educators, it requires creating opportunities for
students to apply their technical skills in ways that challenge systemic barriers and promote
social justice. By integrating critical action into STEM curricula, this pedagogical approach
ensures that students are not only equipped with technical expertise but also empowered to
contribute to a more equitable and just society. Together, these three components—critical
awareness, motivation, and action— form a holistic framework for transforming STEM
education into a tool for developing critical consciousness within engineering spaces.



Methodology

This study adopted a qualitative research design grounded in critical education theory and
Freire’s conceptualization of critical consciousness to explore and understand social processes
and behaviors. This approach aligns with Freire’s emphasis on dialogue, consciousness-raising,
and the active participation of subjects in the research process, providing new insights in areas
where deeper understanding is needed to transform social dynamics within educational settings
[14]. This kind of qualitative design is important particularly with a small number of participants,
as it focuses on in-depth data collection and analysis rather than generalizability [52]. We used
pldticas to gain an understanding of how engineering students understand the discourses around
them and the effect of these discourses on their experience navigating systemic inequities in
engineering spaces. To answer the research questions, we collected data from 3 participants (1
female, 2 males) enrolled in different engineering programs at a Hispanic Serving Institution of
around 35,000 students in the U.S. Southwest. The two males self-identified as transfronterizo
Mexican American and came from similar backgrounds — both grew up in communities located
in the U.S.-Mexico border. Both students started off as mechanical engineering majors but one
switched to computer engineering and the other to electrical engineering. The female participant
self-identified as white and Mexican American and was native to the area where the HSI is
located. At the time of this study, she was pursuing a biomedical engineering major. The
community where the university is situated is known as a bicultural/bilingual community with a
long historical presence of Mexican heritage. Weekly pldaticas took place in-person and online
during a period of three months in 2024.

It is important to remember that as a qualitative investigation with a small participant pool of
three students, including only one female student, the findings are not meant to be generalizable
to a larger population. Instead, this study prioritizes in-depth analysis of the nuanced processes
through which students develop critical consciousness. By focusing on a small group, we were
able to closely examine the intricate ways in which individual experiences, including race,
gender, socioeconomic status, and prior educational experiences, shaped students'
understandings of the historical and social context of engineering. In addition, the study involves
a very specific population (i.e., Latiné students at a Hispanic Serving Institution with strong ties
to the borderlands) that is significant to maintain a focus on the specific phenomena being
studied while allowing the researchers to adequately gather rich, relevant data that directly
addressed the research focus.

This study emphasizes the importance of qualitative research methods, such as pldticas, in
capturing the nuances of student learning and the development of critical consciousness. By
prioritizing in-depth analysis of individual experiences and the dynamics of group interaction, we
are offering a glimpse of the valuable insights into the complexities of students’ challenges and
opportunities when fostering critical reflection to enact social change within engineering
education.

Data collection

Our primary data collection was through the use of pldticas [28, 29] as a way to explore how
platicas could effectively foster critical consciousness while students are building their



engineering identities. This methodology was chosen because it views participants as knowledge
holders and co-creators of knowledge, and brings to the center front the participant’s everyday
lived experiences for research inquiry [30]. Platicas involve a two- directional approach, based
on reciprocity, vulnerability, and reflexivity. That is, it positions the researchers and participants
in an equal field of knowledge production [28].

We conducted weekly platicas over a period of 3 months. The topics discussed ranged from
common practices related to language, communication, and social interactions that contribute to
biased beliefs about what constitutes engineering knowledge, who is considered a suitable
engineer, and who is recognized as a legitimate engineer [31]. To initiate the platicas, our first
two sessions, which were moderated by the first two authors, only asked students about how
their experiences in engineering had been so far and how these have shaped their lived realities
in their respective engineering programs. Based on the topics given on these two sessions, all of
which were specifically directed by the students themselves based on their questions or concerns,
we gave students six different journal articles that included raciolinguistics [32], perceptions of
engineering [33], gendering in engineering [34, 35], forming an identity as engineering [36], and
history of engineering [37, 38]. One basic component of platicas is that there are symbiotic and
dyadic in nature, meaning that they rely on reciprocity, cultural bonding, solidarity, and rely on
two-way interactions [28, 29]. In essence, the first two platicas allowed the researchers to
identify the topics that could be included to build upon their interests for conversation and create
a dynamic, interactive exchange of ideas.

These readings were chosen because participants mentioned the topics specifically in those first
two meetings and we chose them because they provided students with a general knowledge of
history of engineering, the development of engineering programs at universities in Mexico and in
the U.S., and on language and ideologies. Our thinking was that after hearing their stories, we
would enhance the pldticas with the readings, and then participants would highlight the parts that
they were interested in the most. The goal of each pldtica was to let the participants guide the
conversation rather than the research team setting the pace of the conversation. Pldticas lasted
around 60 minutes each, and we always started with a general question such as “what is new this
week?” Participants would then share their thoughts and, gradually, they would start connecting
their experiences with the reading materials. All pldticas were audio recorded and transcribed for
coding, and analysis.

Another tool we used to determine the impact of pldticas was asking participants to provide
written journal reflections for each reading. We provided participants with a journal format that
included questions on the topic of the article, the inclusion of the most memorable quotes (in one
column) and in an adjacent column how they related that quote they chose to prior experience,
current experience, something about their life, or any relation to social media, media, or the
world in general. The purpose of the reading reflection was to elicit these connections between
them and the readings so that they could all relate in some way during the pldticas, if needed.
The purpose of these reflections was two-fold: (1) to analyze the meaning- and sense-making of
the participants as they became more aware of the words and the world around them [39], and (2)
to prompt participants to engage in critical dialogue with others.



Data Analysis

We transcribed all 7 platicas and collected a total of 6 reading reflections from participants. We
employed a critical discourse analysis approach (CDA) [40] to analyze all the textual and
multimodal data collected. We chose CDA because it considers language is used purposefully,
whether consciously or unconsciously. CDA centers on analyzing language describing,
interpreting, and explaining ways in which discourse builds, perpetuates, and legitimizes social
inequalities. To make sure we understood both conscious and unconscious ways insidious
discourse is understood or experienced, we employed a three-cycle coding approach: descriptive,
categorical, and analytical coding [41].

In the descriptive phase, we coded the data for instances where the participants' discourse
exhibited explicit or implicit awareness of inequalities or negative experiences in their
engineering journey. We also coded for instances in which the participants implicitly or
explicitly exhibited through their discourse a lack of awareness that there was something
negative. That is, we coded using “unaware” those times when there were instances of
normalized discourse that they did not think anything of even when asked explicitly.
Finally, in this phase, we coded for themes that emerged from their experiences such as job
opportunities, sexism, racism, or pedagogical practices that they liked or disliked. This
descriptive coding allowed us to make notice of the topics that are relevant to the students.

The categorical phase helped us notice the nuances of what type of awareness students had or in
the case of unawareness, how they were reaching a certain level of critical consciousness. With
this phase we built summaries of their thinking processes to show how participants used pldticas,
reading, reflections, and platicas again to gain critical consciousness. Coding in this phase enable
us identify the ways in which students were reaching consciousness and what led them to those
critical moments. We identified three main ways of reaching critical consciousness: (1) by
reflecting on their readings using their prior experiences and contexts, (2) by asking questions
and getting clarifications on their understanding or interpretations, and (3) by hearing the
understandings of others through hearing other’s own experiences.

In the analytical phase, we identified the processes of meaning negotiation and coded for the
ways in which platicas fostered a space for understanding and collaboration or inhibited certain
topics. We identified the instances in which the understanding was local, meaning more personal
and understanding of personal experiences, and contextual and societal, that the understanding
affects beyond personal experiences (or not). To conduct member checking and to triangulate the
data, during one of the platicas we specifically asked students to share with us what they already
knew about the topics, what they learned, and what specifically helped them learn or become
aware of the issue. This activity was not considered data collection but as a way to gauge
whether our interpretations of the data were accurate.

Limitations
Previous research in engineering education has demonstrated that women are acutely aware of

the "toxic culture" and lack of understanding of women's intersectionality within the field [42-
44]. While the female participant in this study demonstrated a high level of awareness regarding



these issues, the pldticas also provided valuable insights for all participants, regardless of gender.
The diverse perspectives and experiences shared within the group, including those of the male
participants, enriched the discussions and facilitated a deeper understanding of the complex and
intersecting social and power dynamics that shape the engineering profession. Future work will
seek to increase the number of participants and the female voices in the dataset.

Researchers’ Positionalities

The first author identifies as a first-generation, bilingual (Spanish as a first language and English
as a second), Mexican American engineer from a low-income background. As a transfronterizo,
he has navigated the borderlands both geographically and metaphorically, sharing lived
experiences like those of the participants in this study. This shared understanding allowed the
researcher to build the confianza necessary to conduct this work. His personal and professional
journey across the United States and Mexico has informed his commitment to integrating social
justice issues into engineering education, particularly by fostering critical consciousness to
challenge dominant narratives in engineering spaces.

The second author is a Mexican-born woman who immigrated to the U.S. twenty years ago and
studied in the fields of applied linguistics and sociolinguistics. She utilizes ethnography and self-
reflective methodologies to understand the identity construction and linguistic experiences of
multilinguals of transnational backgrounds living in the U.S. Growing up as part of a society that
has normalized classism and racism, she has had to engaged in critical self-reflexivity to
recognize the insidious discourses that she unconsciously believed and perpetuated negatively
affecting her own opportunities and perhaps those of others. She constantly shares her
experiences of critical consciousness and the processes she has gone through understanding how
to dismantle the systemic inequalities perpetuated by normalized discourses.

The third author is a first-generation bilingual Mexican American social researcher and teacher
raised in a border town in west-northern Mexico. As a transnational woman living with a
disability, she possesses a unique understanding of the challenges faced by both students and
educators. Navigating this intersectional identity has profoundly shaped her professional
perspective, driving her to advocate for inclusive higher education. Through intercultural
dialogue, she investigates practices and educational barriers faced by marginalized groups,
exploring alternative approaches, such as accessible learning practices, to create equitable
learning experiences for all students.

Findings

All three participants showed had some level of awareness of negative discursive practices that
have impacted their experiences as engineering students even if this awareness was superficial or
centered in their own experience only and not on others. The findings section provides
descriptions (in bold text) of those instances where participants (1) exhibited explicit or implicit
awareness of inequalities or negative experiences in their engineering journey, (2) self-reflections
on questions that contributed to their development of critical consciousness, and (3) the processes
of meaning-making and meaning negotiation that resulted from this increased awareness. For
instance, in the following excerpt Demetrio (all names are pseudonyms) shares his realization of



hierarchies within engineering. He then goes from acknowledging seeing some hierarchical
differences, to recognizing experiencing these differentiations, especially as he switched from
mechanical engineering to computer engineering in his junior year. He shared,

I never realized that there was hierarchies or different engineering. So, there's computer
engineering, electrical, mechanical. And each engineering student views them differently.
There are the jokes every now and then like, oh, this is harder. But people do take it
seriously, especially when it comes with industrial engineering. I didn’t know that even
to be in an engineering major and to be kind of, belittled, or be considered business or not
really engineering [just for socializing]. That's why it's called imaginary engineering. And
I haven't caught that yet. I haven't seen that, at least in my experience in the
engineering field. Maybe they call it imaginary engineering because we are not really designing
as much, we're more just about making things efficient. They don't see us as true engineers.
They might look at us as not real. The article spoke to me because, well, it's crazy. Like you
would think everyone in the same major would be like helping each other or everything or like,
you know, lifting each other's spirits, but kind of the opposite.

In this excerpt, Demetrio described having some awareness of jokes that perpetuate hierarchies
among engineering majors (in bold letters), and he recognizes that mechanical engineering is
perceived as having more value or status among students than other majors prior to the reading of
the assigned article by Foor and Walden [33]. What was new for him was to learn that because
other engineering majors do not require the same level of creativity (and perhaps assumed rigor)
than others, including his (i.e., computer engineering), they would be considered imaginary or
not even engineering at all. It is important to notice that towards the end, Demetrio states “they
don’t see us as true engineers,” positioning himself along the side of those who may be
considered “imaginary” [33] or unreal engineers. It is important to note that the schism between
electrical engineering and computer engineering had recently occurred at the institution, and
there were several conversations about computer engineering and computer science becoming a
different unit and moving to a different campus. This excerpt describes a glimpse of Demetrio’s
awakening of his critical consciousness, especially when he realizes that the systems of
inequality in the hierarchy of engineering sets students to attack each other instead of helping or
uplifting each other.

Our analysis of the data also indicated that all three participants benefited from platicas because
they were constructed and seen as a safe space to ask questions, talk about their own experiences,
and discuss amongst each other. This time and space, which is not really allocated in their
courses, either because the classes are large or the focus is on technical content, is necessary for
students to begin the development process towards critical consciousness. For example, through
platicas and reading reflections, Cosme and Sally realized that what was presented as fair and as
giving opportunities to everyone in engineering is only social, ethnic or racially motivated to
keep hierarchies and segregation. The following excerpt provides a snapshot of their platica:

Cosme: ... It's weird because I never thought of engineering as military school...
Another similarity I found was hierarchy. Everywhere in engineering, there's
always some sort of hierarchy, whether it's by gender or by race or by social status.
There's always this amount of division of the people in engineering.



Sally: All of those things are things I also noticed when talking about the hierarchy and
stuff. One of the quotes I have is that engineering was viewed as an organism with
specialized technical labor for different purposes. And I really like that because it had
the idea that every person had their part to play, and every job had a purpose. But
then in other articles we'd also see the difference in technician versus engineer — that [an]
engineer was seen as a higher position than technician. This article didn't necessarily
reflect that when they were reviewing the history of — oh, it's an organism where
everyone has their part. It was kind of like the hierarchy is there whether you believe it
is or not.

Cosme and Sally's conversation reveals a critical awareness of the hierarchical structures within
engineering. Cosme highlights the militaristic and hierarchical nature of the field [38, 45],
drawing parallels to historical power dynamics. Sally, while initially drawn to the idea of a
specialized and collaborative "organism," recognizes the inherent power imbalances within this
structure, particularly the distinction between engineers and technicians. This exchange
exemplifies how hierarchies in engineering, often intertwined with race and gender, are subtly
maintained and normalized. The historical marginalization of certain groups within the field,
such as Black and Latinx engineers, contributes to these power imbalances [23, 27].

While the previous excerpt does not mention race or gender explicitly, the following
conversation does, which happened later in Platica 4. The participants continued stating what
they learned from the readings, and Cosme made a comment regarding the mention of the phrase
“white manhood” [38]. He noticed the entire article did not mention race again and questioned it
openly. The conversation about hierarchy in engineering then turned into discussing the racial
motivations for hierarchical structures:

Cosme: The Antebellum [article] says this is a good point to study white manhood in the
antebellum era. And I was like why did they say white manhood? And then you go on
read[ing]... They don't mention anything about race until near the end...

Sally: In [the] Slaton article on page four, it says it talks about the training for mechanical
and industrial engineering and how they did the training, but they, like the black
students, were still not credited for engineering jobs. They got lower pay. They were
considered technicians even though they had, you know, the paper that says
engineer. They were still given technicians. And I noted for my connection that that's
still kind of similar to what we see today, even though it may not be out in the open.
There's still, you know, wage discrimination or people assuming someone is, you know,
lower in a like they're a technician versus an engineer just by assumption, because there's
universities saying one is more valuable than the other, when in reality they're both
education.

Demetrio: I, uh, I had to find it odd that back then, of course, with being an engineering
technician and an engineering like sufficient like the one from College Park is like higher
status. Since how? Sally said. They're both education and they're both experience like
you're going to get, uh, something out of both no matter what. Um, but if you compare it
to, like, nowadays, how not taking a degree is not. A degree is a degree. And it will



help you benefit for the future for a job. But you can learn how to be an engineer not
through college anymore, but you can use it through the internet, and you can learn
probably better through the internet, depending on the person. And you can't be classified
as an engineer, but you're definitely at a level of engineering...

Researcher: These narratives continue to be present in engineering spaces, right? Um, like
this idea of who can be an engineer or who cannot be an engineer who brings knowledge,
right? Who has superior knowledge.

Right? Or what is considered superior knowledge?

Cosme: Um, in job interviews, right? When they ask you, what would you what would
you graduate from if you say MIT. And someone from say like, oh, South Texas or
something, college, university or whatever, they're probably going to hire the, the MIT
one, right. Because they consider that one superior education.

This excerpt demonstrates a growing awareness among the participants of the historical and
ongoing impact of race and power dynamics within the field of engineering, now made explicit
by their own comments. For example, Cosme's observation about the omission of race in the
article that initially mentioned "white manhood" is a significant moment. This highlights the
subtle yet pervasive ways in which race is often implicitly present and influential, even when not
explicitly discussed. It suggests that the default or unmarked within the field is often assumed to
be white, making the experiences and perspectives of people of color invisible or further
marginalized. Sally's explicit connection between historical wage disparities for Black engineers
and contemporary inequities is also crucial. Her observation underscores the enduring legacy of
racism within the field, where systemic biases continue to impact opportunities and outcomes for
Black engineers and women and other people of color. Finally, towards the end, the participants
reflect on how these disparities affect engineering programs. Thus, Demetrio's observation about
the perceived prestige of different educational institutions further emphasizes the role of social
capital and implicit biases in shaping career trajectories. The preference for graduates from
prestigious institutions like MIT, even when individuals from other institutions possess
equivalent skills and knowledge, reflects a subtle form of elitism that can perpetuate existing
inequalities. This conversation demonstrates the power of platicas to facilitate critical reflection
on the historical and contemporary realities of race and power within engineering. By engaging
in open and honest dialogue, these students were able to connect historical injustices with
contemporary challenges, deepening their understanding of the systemic barriers that continue to
hinder diversity and equity within the field of engineering.

Later, Cosme and Demetrio observed that despite possessing the same knowledge and access to
engineering education, individuals from certain institutions or backgrounds are often perceived
as having an inherent advantage. This perception stems from the prestige



and social capital associated with these institutions [46], leading to the assumption that graduates
from these institutions are inherently superior and more desirable candidates, even when their
actual skills and knowledge may be comparable. The following is an excerpt of this dialogue
during Platica 4:

Cosme: Why is it so important for engineers to have prestige? Because I was thinking
if I was going to be an engineer, yes, I would want prestige. But when I worked so hard to
keep it, that's the whole point. And it's and it's what I keep seeing in these articles, like
always putting others down, whether that's other careers or whether that's people,
uh, like it's always trying to, like, get — like elevate themselves basically. but. I can
understand the prestige. Like it’s a hard career. What I don’t get is why put it — why put
other people, like, you know what I mean?

Cosme's statement highlights the problematic nature of the pursuit of prestige within
engineering. He keenly observes that while the desire for recognition and professional success is
understandable, the constant need to elevate oneself by "putting others down" — other careers,
other people — is both counterproductive and ethically questionable. This observation reveals a
critical awareness of how discourses of competition and hierarchy within engineering can
contribute to a culture of exclusion and marginalization [27].

Cosme's comment implicitly acknowledges the systemic barriers that may limit his own access to
the "highest" levels of prestige within engineering. His recognition that achieving and
maintaining prestige requires significant effort and potentially involves navigating complex
social and economic structures suggests an understanding of the unequal playing field that many
students from marginalized backgrounds face.

Another example of students going from superficial and subjective awareness to more critical
reflection can be seen in the following excerpts. In Pldtica 3, researchers shared articles
exploring sexism in language and in the field of engineering [35]. This provided an opportunity
for students to critically examine and discuss language that was either sexist or racially biased.
Beyond simply identifying words like "bachelor's degree," "draftmen," and "black lie" as
perpetuating male privilege and white supremacy, participants connected these observations to
previous readings to understand the nuanced ways in which expectations about women in
engineering are shaped and reinforced by language:

Sally: I was going to relate [this exercise] to the reading. Faulkner talks about man and
wife. She talks about the value of a woman being heterosexual and being like a sexual
woman. That's the norm in engineering, I guess...

Cosme: Dang, I just realized what a black lie is. That's — that's crazy. That is really bad for
tomboy.

Demetrio: Tomboy. It doesn't bother me as, too much, but I think it's the way how
certain people would use it. And for what it is — because on the reading, I think it was
Faulkner's how women have to be, like, they have to choose to be, like, really girly, or
they have to be, uh, like a tomboy. Like they have to be, like, physical, get dirty, not get



their nails done, or look pretty. Like, real women where they're saying.
Demetrio: Yeah.

Cosme: They have to prove they're real engineers, but also have to prove, like,
[they’re] real. So, real women.

Demetrio: Yeah. Because, like, sometimes I know a lot of my family, like, there's some
girls who are tomboys. But when it's worded in that way where like, it's, uh, they
have to neglect their, like, uh, like their female [femininity].

The excerpts reveal how deeply ingrained gender stereotypes and biases are within engineering
discourse. The discussion highlights the reinforcement of harmful stereotypes, such as the
expectation that women must conform to specific gender roles, either as "tomboyish" or hyper-
sexualized, to be accepted in the field. The normalization of gendered labor divisions, where
women are relegated to "imaginary" or less prestigious roles while men transition into
management positions, further perpetuates inequality. Moreover, the emphasis on a masculine
ideal of "true" engineers, characterized by strength and competitiveness, creates a double bind for
women, who are expected to simultaneously embody both technical competence and traditional
feminine traits [47]. Notably, Demetrio's initial indifference towards the term "tomboy" evolves
into a critical understanding of how this label can be used to restrict women's expression of their
femininity and force them to conform to narrow and limiting gender roles. These subtle yet
pervasive biases, embedded within the very language and discourse of engineering, serve to limit
the opportunities and aspirations of women in the field, ultimately contributing to a system that
perpetuates existing power imbalances and reinforces a masculine ideal of the "true" engineer.
This recognition underscores the importance of critical reflection and dialogue during pldticas to
challenge and uncover the subtle yet pervasive ways in which gender stereotypes and biases
operate and further marginalize women and black, indigenous, and people of color (BIPOC).

In later pldticas, participants began to transcend their immediate personal and subjective
contexts, recognizing that systems of hierarchy, including those within engineering, are deeply
intertwined with broader systems of power, even outside of engineering. They began to
understand how these systems operate across different domains, including the power of
language. Demetrio eloquently summarized this realization in Pldtica 6, highlighting how
hierarchies are not confined to the engineering discipline but are pervasive across various social
and institutional contexts:

Demetrio: Uh, like management wise, as in, like there's lower level workers. So, like,
I'm thinking of construction, how there's the lower level workers, which are usually
people Hispanic. Most of the time you go higher up. It's more Hispanics, of course, but
maybe they have more proficient speaking. And then higher up, higher up, the more it
goes. It's just more complex and more professional speaking. That's what came to my
head, is more like a system of power. Education counts as well, but that can only take
you so far.

In this excerpt, Demetrio observes the hierarchical structure within the construction industry



saying, "the lower level workers, which are usually people Hispanic," highlights the racialized
nature of labor divisions. He further emphasizes the role of language as a marker of social status,
noting that higher positions are often occupied by those with "more proficient speaking." The
statement that higher-level positions are predominantly occupied by those with greater language
proficiency, highlights the racialized nature of not only power dynamics in the workplace but
also of language (i.e., perceived accent as a marker for language proficiency). This observation
suggests an awareness of how race and ethnicity intersect with class and social status to create
and maintain inequalities.

Demetrio's emphasis on the importance of "professional speaking" in achieving higher positions
within the hierarchy underscores the role of language as a marker of social status and power.
While acknowledging the importance of education, Demetrio also recognizes its limitations in
overcoming systemic barriers. His observation that education "can only take you so far" suggests
an awareness of the complex interplay between education, social class, and racial discrimination
in determining individual outcomes.

Discussion

Engineering education has traditionally prioritized learning technical aspects of engineering
work, often at the expense of fostering critical conversations about equity and social impact [7,
48-50]. This narrow focus on technical skills and rote learning leaves little room for students and
educators to engage in meaningful discussions about the systemic inequities embedded within
engineering itself. Without spaces for critical dialogue, engineering perpetuates exclusionary
norms and fails to address how historical and structural inequalities shape who has access to the
field and whose voices are valued within it. The absence of these conversations not only
reinforces deficit-based perspectives but also hinders the development of more inclusive and
equitable practices. Creating intentional spaces for critical reflection and dialogue is essential to
reimagining engineering as a discipline that actively challenges inequities and centers diverse
ways of knowing, being, and doing.

A common theme across the pldticas was the students' collective lack of exposure to the
historical and social context of engineering, particularly the ways in which the field has been
historically shaped by systems of privilege and power, often privileging white, heterosexual male
individuals and marginalizing all others. These excerpts demonstrate how constant dialogue in a
private and trusting setting (i.e., platica) facilitate the development of critical reflection among
students.

By engaging with historical readings and connecting them to their own personal experiences,
students begin to frame their understanding of the world in a more critical and nuanced way than
staying at their subjective personal level. Students began to question the structures and systems
that shape their lives. After the readings, they started to recognize how historical events and
social inequalities have impacted their own experiences, the experiences of their families and
communities, and the opportunities available to them (such as the explicit recognition of social
capital and hierarchies within engineering programs regardless of the knowledge attained).
Moreover, the pldticas environment encouraged students to connect their personal experiences to
broader social and historical contexts. By sharing their stories and listening to the experiences of
their peers, they begin to understand how their own lives are intertwined with the larger social



and political realities. One example is noting the double standard that women face in engineering
programs where they are required to be both knowledgeable (as men are) to be considered true
engineers, but feminine in a hyper-sexualized way to be considered true women. This process of
reflection and dialogue helped students move beyond personal experiences and develop a deeper
understanding of systemic inequities, as can be seen in Demetrio’s view of the use of the
derogatory label “tomboy”. They begin to question the assumptions and biases that shape their
own perspectives and the world around them. This was also apparent when students realized how
hierarchies were systematically created and are perpetuated even currently. As Freire
emphasized, the process of critical consciousness begins at the personal level, and by connecting
their own experiences to broader historical and social contexts, students can begin to understand
how these systems operate and how they can work towards creating a more just and equitable
society achieving a higher level of critical consciousness.

Through open and honest dialogue, participants began to recognize and challenge the subtle yet
pervasive ways in which gender, race, and class stereotypes are embedded within the language,
narratives, and practices of the engineering profession. For example, discussions about the
historical marginalization of women in engineering, the impact of racial bias in hiring and
promotion, and the role of social capital acquired in the institution where the engineering degree
is from in determining career trajectories highlighted the complex interplay of social and power
structures within the field.

Students began to identify and challenge the assumptions and biases that continue to operate
within engineering today, such as the emphasis on a masculine ideal of the "true" engineer and
the devaluation of fields like industrial engineering. Furthermore, platicas provided a safe space
for students to critically examine their own internalized biases and assumptions. By sharing their
personal experiences and listening to the perspectives of their peers, students began to recognize
how their own beliefs and attitudes are shaped by the broader social and cultural context.

Conclusion

This study underscores the importance of incorporating culturally-grounded and student- centered
pedagogical approaches into engineering education. By fostering critical reflection, challenging
dominant narratives, and empowering students to become agents of change, "pldticas" can
contribute to the creation of a more just, equitable, and inclusive engineering profession.
Findings suggest that while students are cognizant of some inequities and injustices affecting
their and their peers' experiences in engineering, this awareness is many times superficial and
subjective to their own personal backgrounds (e.g. being a cisgender male). Through dialogue,
participants began to recognize the broader systemic and structural, socioeconomic, and
ethnoracial inequities that negatively affect them, their peers, and their communities.
Additionally, these findings also suggest that dedicated spaces for platicas in the engineering
curriculum are crucial for fostering critical consciousness and supporting the development of
students' engineering identities.

A key finding was that pldticas provided a unique space for students to become aware of the
normalizing discourses that influence their experiences in engineering. Platicas provide a crucial
space for students to explore and critically examine topics rarely addressed in traditional



coursework. By engaging with readings about the history of engineering, students are
empowered to re-evaluate their own positions within the field, recognize the diverse experiences
of others, and gain a broader understanding of the historical and societal contexts that shape their
work. These discussions, combined with reflective writing and opportunities for personal and
peer-to-peer connections, facilitate deeper processing of the material. Without these interactive
elements, the impact of reading alone would be significantly diminished. Pldticas are essential
for students to develop an awareness of the systemic inequalities and racism that shape the
engineering profession and to critically examine their own roles within these systems of power.
Reading-empowered pldaticas are a steppingstone for students to develop critical consciousness.
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