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Longitudinal Impact of Engineering Education on
Sociopolitical Concern in a University System Serving
Low-Income Students of Color

Abstract

This WIP paper intends to supplement our current understanding of political awareness and
ethical disengagement among engineering undergraduates. As an integral part of the production
of globally-sold technology and weaponry [1-6], engineers in the United States need to have an
active and informed interest for global public welfare as well as the political applications of their
work [7]. Part of developing this informed interest is supposed to occur as they get their
bachelor’s degree, as ABET expects graduates to be able to “recognize ethical and professional
responsibilities in engineering situations” (Criterion 3: Student Outcomes) and make decisions
that give weight to the global and societal impact of their work [8]. In spite of this effort, some
engineering students shoo this responsibility, recognizing that unethical situations and practices
exist in industry but choosing to write them off as a necessary or justifiable part of the field [9].
What’s more, the importance engineering students place on public welfare in general is seen to
decline as they progress through their undergraduate education [10].

This study seeks to build off of these latter two findings in an attempt to further improve the
characterization of ethical and political disengagement among engineering students. Through a
longitudinal mixed-methods survey given to engineering students at multiple California State
University (CSU) campuses, which serve primarily working class students and Students of
Color, this study will quantitatively chart how student perspectives on public welfare change
over the course of their undergraduate degrees—and how those responses compare to existing data
from universities primarily serving wealthy and white students. This study’s survey will also
employ qualitative items to gauge student perceptions on the presence of military contractor
companies on their campus, particularly with respect to how this presence influences their
education and goals.

Introduction

Previous literature demonstrates gradual ethical disengagement for engineering students across
multiple universities [10]. However, it is worth questioning whether students in the CSU system
might diverge from this trend. Two significant demographic factors validate this inquiry: student
racial/ethnic identity and family income. Cech’s landmark study on ethical disengagement in
engineering education [10] focused on four predominantly white, wealthy universities serving
wealthier students. The CSU system, on the other hand, is only approximately 20% white [11]
and generally serves students far less affluent than those in Cech’s study; half of undergraduate
students in the system receive Pell grants [12]. It is also the largest university system in the



United States, serving nearly half a million students [13]. Because it is critically important to
understand the ethical (dis)engagement of students in all engineering programs in the US, not
just those that serve a small, privileged subset of the population, research within the CSU system
provides an opportunity to shift our focus to marginalized populations currently overlooked by
academic research.

Previous research suggests that science, technology, engineering, and mathematics (STEM)
Students of Color place more value on working for social change and giving back to their
communities than their white counterparts [14-16]. Given this finding, it is reasonable to
question whether or not students at campuses that primarily serve Students of Color also
experience this gradual disengagement found at mostly white schools [10].

Multiple reports have also been put forward to determine the relationship (if any) family income
has on values of empathy and altruism—some of which claim no relationship [17] while some
conclude a lower income class can contribute to unique motivations for improving public
welfare, arguing a “class-compassion gap” [18, 19]. With a possible class-compassion gap in
mind, comparing the two sets of universities could provide insight into the relationship between
wealth and engagement.

This work-in-progress paper describes a mixed-methods survey that will be administered to
undergraduate engineering students in the CSU. In addition to investigating deviations from our
current understanding of ethical disengagement over time, this survey will begin to qualitatively
investigate the political significance CSU engineering students place on their field, mainly
through the example of its connection to the military industrial complex, a heavily political and
controversial example of the social impact of engineering [7]. In this study’s goal to better
understand how engineering students conceive their ethical and political responsibilities, we
hope to apply our findings to further the development of engineers with the capacity for critical
reflection on the macroethical impact of their work.

Framework and Approach

Our findings will be used to consider how engineering education can be improved to benefit both
the engineering students and the people impacted by the students’ future work. As Cech
acknowledges in the conclusion of her foundational 2013 study, engineering students go on to
technologically enable incredibly powerful institutions [10, 20].

With this in mind, our study utilizes an explicitly social justice-focused approach that recognizes
and combats systems of oppression and domination, such as racism, capitalism, colonialism, and
imperialism. This social justice lens motivated the focus on military contractors present in the
survey’s qualitative items, as US military contractors (namely Lockheed Martin Corp., RTX,
Northrop Grumman Corp., Boeing, and General Dynamics Corp.) are understood to be some of



the largest material contributors to modern colonialism and imperialism [1-7]. Two
contemporary examples of these phenomena that highlight the need for an ethically proactive
and informed engineering workforce are the widespread civilian casualties and infrastructural
devastation in Yemen and Palestine, caused by the military actions of Saudi Arabia and Israel,
respectively. Their actions, which have been condemned by academics and human rights
organizations as enacting war crimes [21-25] including genocide [26-29], have been facilitated
by American technology developed and sold [2-6, 23, 24] by many of the military contractors
that have a history of financial, collaborative, and/or administrative support for many CSU
campuses [30-34]. It is with these preventable catastrophes in mind that military contractor
presence on school campuses is seen as a potential obstacle to maximizing public welfare beliefs
in engineering students.

A core aspect of this study is the comparison of its data with separate data from students
belonging to a significantly different socioeconomic class and racial/ethnic demographic [10]. To
guide this analysis, we will employ Critical Race Theory (CRT), which frames race and ethnicity
as social constructs that can unjustly shape a person’s societal mobility, including in education
[35]. In line with CRT’s emphasis on intersectionality, the analysis will also account for the
interconnected influence of class and race/ethnicity on students’ experiences. An intersectional
approach treats students' identities as overlapping, creating unique experiences and viewpoints
[36]. For example, survey responses from a middle-class Latino student would be informed by
the experience created by both their class and ethnicity—an experience distinct from that of a
middle-class student of another ethnicity or a Latino student from a different class.

Methods

Starting Fall 2025, we will annually survey engineering students from five campuses within the
California State University system, all of which are predominantly Hispanic-serving institutions
[11] spread across a predominantly Hispanic state [37]. We will be giving an identical survey
instrument to each campus every year, including identical quantitative items, qualitative items,
and demographic items (e.g., race/ethnicity, household income). We’ll be surveying Cal State
LA, CSU Long Beach, San Francisco State University (SFSU), CSU Northridge, and Cal Poly
Pomona. Each campus has its own culture, student demographic, and relationship to industry,
potentially leading to differences in student responses and therefore interesting comparisons,
both between the CSU campuses and against the previously examined schools [10].

Motivating their selection for participation in this study, the CSU campuses that will be surveyed
each have a unique relationship with the military industrial complex. Some campuses are very
visibly connected, like CSU Long Beach where, in addition to general resource investment into
the school from multiple companies [38], 7 of the 36 seats on the Engineering Dean’s Advisory
Council are held by representatives from RTX, Northrop Grumman, and Boeing [33]. Then there
are campuses like SFSU, which out of the five CSU campuses of interest is the only one with no



current public collaboration with or support from military contractors. The gradient of extent of
campus-military contractor relationship between the selected CSU campuses and previously
studied student campuses [10] might enable us to recognize any disengagement influence based
on contractor presence alone.

The quantitative component of the survey will have items identical to those used in Cech’s
previous study, which were Likert-scale items meant to gauge student public welfare
considerations, social consciousness, and the cultural emphases of their university (i.e., what
skills the university values from the student’s perspective) [10]. Data analysis for this component
will match Cech’s study, where ordinary least squares regression is used to determine changes in
these attitudes as students progress through their degree.

The qualitative component of the survey will focus specifically on political disengagement
among engineering students, posing items pertaining to student perspectives on the responsibility
engineers hold for political applications of their technology and the presence of military
contractors both on their campus and in the engineering field. Student respondents will receive a
brief summary of their engineering college’s specific relationship with military contractors, and
the general format of the qualitative section can be found in Appendix A.1. The information on
each campuses’ relationship to the military industrial complex is all publicly available, primarily
through online donor rolls and partnership announcements [30-34, 38].

In the qualitative, open-response section of the survey, Q1 and Q2 serve to give the student
respondent an opportunity to share their account of campus culture with respect to military
contractors, while Q3, Q4, and Q5 will provide us student perspectives on engineering’s role in
society and military contractors’ place in academia. Together, these qualitative questions will
provide insight into how students perceive the role of engineers within current power structures
and how those perceptions are shaped by academia's ties to the military-industrial complex.
Student responses here could potentially help explain any differences found between Cech’s
quantitative findings [10] and our own, providing nuance through qualitative data that is not
possible to achieve with quantitative analyses. We will employ a narrative analysis approach, in
which the responses a student shares are used to uncover how they view the engineering field
and their place in it.

Future Work and Conclusion
With Institutional Review Board (IRB) approval secured for the survey instrument, we will

annually distribute the survey to each of our target campuses starting during the Fall 2025
semester.

Through this study, we hope to refine the current understanding of ethical disengagement and
depoliticization among engineering students. If our collected perspectives challenge the existing



understanding of disengagement, then future research awaits on examining the differences in
students’ critical consciousness, especially when considering social groups of varying social
power. If the student perspectives gained from this longitudinal survey further confirm the
current conception of a “culture of disengagement” [10], then following research can investigate
the mechanisms by which disengagement can transcend these campuses and the various students
they support. The results of this study will better position the field of engineering to confront the
factors in its educational programs that contribute to student disengagement.
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Appendix

A.1: Qualitative component of survey. Each campus will have their survey briefly share
examples of their respective relationship with contractors.

“[Name of Universitys Primary Engineering College] is in part supported by [list of
college’s premiere corporate military sponsors/supporters], among other aerospace and
military contractors. This support appears in [financial support, administrative support,
curricular support, etc.].”

- QI: How would you describe the general attitude on your campus or among your
peers toward working for military contractors?

- Q2: In what ways have the presence of these corporations on your campus
influenced your education, career options, or goals?

- Q3: Are ethical problems present when military contractors support engineering
programs? Explain.
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- Q4: In your perspective, do engineers working under these corporations hold
responsibility for the applications of their technology? Why?
- 05: To what extent is engineering a political job/field?
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