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Longitudinal Qualitative Case Study of One Engineering Student’s
Perceptions of Ethics and Social Responsibility: Corvin’s Story

Introduction

Over the past several decades, there has been a growing awareness of the need to develop
engineers who can navigate the rapidly changing nature of professional engineering work, in
general, and the ethical and social aspects of such practice, more specifically. Furthermore,
various stakeholders have increasingly identified the role of engineering degree programs as
critical in preparing graduates for these realities. For example, the National Academy of
Engineering (NAE) in their Educating the Engineer of 2020 report called on engineering
programs to “educate technically proficient engineers who are broadly educated, see themselves
as global citizens, can be leaders in business and public service, and who are ethically grounded”
[1, p. 51]. Other reports have likewise called on engineering programs to intensify their focus on
ethics, professional responsibility, engaged citizenship, and allied themes (e.g., see [2-3]). In
addition, ABET accreditation standards now require programs to demonstrate that students have
achieved outcomes related to professional and ethical responsibility, as well as the ability to
consider the impact of engineering solutions in global, economic, environmental, and societal
contexts [4].

To address these calls and mandates, universities across the US have tried to integrate ethics into
their courses and curricula. However, longstanding debates persist on not only how to develop
ethically and socially responsible engineers, but also what falls within the scope of social and
ethical responsibilities. For example, what roles do professional codes of conduct play in
engineering practice [5]? To what extent should engineers concern themselves with micro-ethical
vs. macro-ethical issues [6]? How might engineers negotiate cross-national/cultural differences
in professional ethics and integrity [7-8]? And how should engineers navigate emerging ethical
issues related to bioengineering, robotics and artificial intelligence, privacy and security, defense
and surveillance technologies, etc. [9-10]?

Many models and strategies have been proposed to bring such themes into engineering curricula,
such as coursework, seminars, project-based learning, service learning, and various other types
of experiential learning opportunities [11-12]. Nonetheless, empirical evidence regarding the
effectiveness and impacts of such methods have generated mixed results [13-21]. Other research
has proposed the existence of a “culture of disengagement” in many engineering degree
programs, which can in turn lead to decreased student interest in social welfare, public
engagement, and related considerations [22]. Still other studies tentatively suggest that many
common approaches to ethics instruction may blind students to the kinds of “everyday” ethical
issues that frequently arise in engineering practice [23-25].

Much current commentary and research on engineering ethics also often overlooks the
perspectives and capabilities of those who are becoming engineers. We know little about how
current engineering students perceive social and ethical responsibility, much less how these
perceptions change as they progress toward their degrees and transition into full-time job roles.
Without such empirical evidence, faculty and administrators are often left with little more than
anecdotal insights to guide the development of curricula and programs. To address this gap, in
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2015 we initiated an NSF-sponsored, mixed-methods study that used multiple measures and
theoretical frameworks to explore how understandings of social and ethical responsibility change
among undergraduate engineering students during a four-year engineering degree program, both
in general and in relation to specific learning environments and experiences.

Our study design included interviews and surveys in Year 1, a repeat survey administration in the
students’ fifth semester (Year 3), and repeat surveys and interviews during their eighth semester
(Year 4) [26]. The survey included eight measures which reflect a wide variety of
complementary constructs and measurement domains, including both general and engineering-
specific measures [26]. The semi-structured interviews are the focus of this paper and thus the
interview protocol will be discussed in more depth in the following section. Results from this
study have been previously published and include quantitative analysis of the initial and mid-
point surveys, thematic qualitative analysis of the initial interviews, and qualitative analysis of a
single construct, such as moral disengagement [27-32]. An extensive analysis of our longitudinal
quantitative data over the three time periods showed limited changes over time, both across our
broad sample and in response to specific experiences while participants were undergraduate
students [33, 34]. For example, our results showed that there were not significant differences
over time in how the students in our sample responded to measures of social consciousness and
moral disengagement. However, they did report decreased perceptions of their respective
university’s ethical climate over time and showed some improvement in their ability to correctly
answer questions requiring ethics knowledge and situational judgment. To better understand
changes in students’ perceptions over time, we turned to our longitudinal qualitative data in an
attempt to illuminate our existing findings from the quantitative data and uncover new insights.

The qualitative data for this project is comprised of pairs of semi-structured interviews from
engineering students from four U.S. institutions. The first interview took place approximately
mid-way through the interviewees’ first year as undergraduate students. The second interview
was conducted three years later, by which point most of the participants were seniors. This paper
focuses on our analysis of the pairs of interviews, looking for patterns of change or consistency
over time as the participants were asked a range of questions related to engineering ethics and
social responsibility. To keep the scope of this paper manageable, we report on three themes that
have emerged from our initial analysis of one pair of interviews with a single participant, Corvin
(pseudonym). Thus, our account uses the case study method [35], and specifically, a single-case
approach. The analytical methods used here are similar to those of recent works in engineering
education which focus on the experience of single participants or small numbers of participants
(for example, see [36-39]).

From the analysis of this case, three themes emerged: a shift in the student’s attitudes from
idealism to pragmatism; an adjustment in how he thinks engineers should balance their
responsibilities to the public and to their employers; and the characteristics he associates with
ethical engineers. This data analysis is ongoing, and in future publications we will report results
from additional cases. While case study analysis is usually not intended to provide generalizable
results, we believe that expanding our analysis to include additional cases will allow us to more
readily see the similarities and differences of the evolving perspectives of a small number of
engineering students as they wrestle with questions of ethics and social responsibility.



Our objective for this paper is to explore how one student’s views of ethics and social
responsibility changed (or failed to change) over time. Our findings provide valuable insight
beyond what emerged from our longitudinal quantitative data. We expect that this paper will
appeal to engineering educators and researchers with interests in qualitative longitudinal analysis
and studies of engineering ethics and social responsibility.

Methods
Data Collection and Analysis

The data for this paper comes from the qualitative phase of our larger project that included pairs
of longitudinal interviews with 33 students. The first interviews took place during the students’
first year of their undergraduate programs and were followed by a second interview during their
fourth year of study. The participants were selected for interviews based on their responses to
surveys which were administered earlier in the first year of the study. Interviewees were
purposefully sampled based on demographic characteristics such as gender, age, international
status, participation in certain activities (i.e., service-learning programs or a religious mission),
engineering major, and responses to various survey measures [26].

All data collection efforts, including the interviews, were carried out with appropriate IRB
approvals for human subjects research at each of the four participating universities. The protocol
for the first interview was semi-structured and had four sections: questions about general
definitions of ethics, experiences that shaped how students thought about ethics and social
responsibility, ethical climate, and questions referencing specific items from the survey. The
interview protocol for the second interview included the same four sections and an additional
section asking specifically about students’ experiences in ethical situations. The interviews each
lasted approximately 45-60 minutes. All interviews (first and second) were recorded, transcribed,
and analyzed using a codebook developed by the research team [26]. Preliminary results from
thematic analysis of select interviews from the first round of data collection can be found in prior
published work [27].

To understand specifically how students’ perceptions of ethics and social responsibility changed
over time, we initially divided up the 33 pairs of transcripts among the members of the research
team so that the unit of analysis was the pair of transcripts. We each read through the pairs of
transcripts that we had been assigned and then discussed our finding as a larger research team.
However, identifying any common patterns in this cross-case analysis proved to be challenging.
This was in part due to the significant variations in the breadth, context, and focus of each
student’s responses to the given prompts.

To address this issue, we next developed a comparison template to help us better visualize and
conceptualize the longitudinal changes (or the lack thereof) for each of the 33 individuals in
specific areas of interest and related to specific constructs. The template included nine broader
categories: personal information, engineering identity, definitions (general), definitions (specific
to engineering), influences on perceptions, justice beliefs, ethical climate, moral disengagement,
ethical scenarios (selected from the survey), and other. The researchers then went back to their
assigned interview pairs to map relevant insights from the interviews onto these nine constructs.



The template also included a place for the researchers to identify and note any preliminary
themes emerging from the longitudinal interview data for each individual. Once all the templates
were drafted, the researchers regrouped again to identify cross-cutting themes across the 33 pairs
of interviews. While there were congruencies evident in some aspects of the findings across the
interviews, it was also interesting to note that each individual participant seemed to have unique
contextual experiences and observations relevant to the themes.

To allow us to thoroughly explore and contextualize the changes to one student’s views over
time, we decided to use single-case analysis [35]. In using single-case analysis, our aim is not to
create generalizable results, but rather to highlight the uniqueness in one participant and, in the
process, underline some of the challenges and opportunities afforded by qualitative, longitudinal
analysis focused on ethics, social responsibility, and related concepts. We used purposeful
sampling to select one participant who provided an “information-rich case... from which one can
learn a great deal about issues of central importance” to the research questions at hand [40, p.
273].

To identify a student to focus on for this single-case analysis, we read through the comparison
documents for each of the 33 students. Two aspects of one participant, Corvin, differentiated him
from the other students and were the reasons we ultimately selected him for this analysis. First,
as a first-year student, he showed a sophisticated understanding of engineering ethics which was
unusual among the interviewees. For example, as a first-year, he described engineering ethics in
the following way:

Engineers, they have the same obligations as the rest of society. It’s just that as engineers
they have a more technical and specific skill set which could lead to the ability to make a
change or make a difference if there is an ethical standoff of sorts. Engineers are people who
have the skill set to be able to make a breakthrough in that and either find a compromise or
determine a better way or determine that okay, there really isn’t anything we can do here...

We also hoped that this sophisticated understanding which Corvin displayed as a first-year
student might aid us in establishing a baseline for analysis and comparisons to other participants
in the future.

The second reason we selected Corvin was that he expressed an interest in activities (and had
already joined such activities during his first few months in college) and experiences that “will
allow me to express what I already believe.” This expression of self-selecting into certain
experiences was reflected in our earlier quantitative analysis [34], and we were interested to see
how it manifested the qualitative data from one of our participants.

To highlight Corvin’s unique journey and changes in his perceptions of ethics and social
responsibilities over time, we decided to present our findings using narrative techniques as
described by Kellam et al. [39]. In particular, the thematic analysis within the narrative approach
prescribed by Kellam et al. is used as an inspiration to draft the case narratives which include the
researcher's analysis of the students' experiences interjected with direct quotations from their
interviews [39]. This narrative is presented in a third person point of view and is high in both
authorial distance and narrator reliability. Essentially, this approach helps us delve into the



thematic findings emerging from the data set while also keeping the context for Corvin intact to
convey richer insights about the complexity of the changes (or the lack thereof) in perceptions
specific to his experiences. The results from this analysis are presented below.

About the participant, Corvin

Corvin was a male student from the Pacific Northwest who was enrolled in a mechanical
engineering program at the Colorado School of Mines (Mines), a small public university in
Golden, Colorado with a focus on undergraduate students and engineering disciplines. Prior to
college, Corvin had volunteered, participated in a mission trip, visited a developing country, and
participated in an honors program. In his first interview, Corvin admitted that Mines was not his
first choice of college but that he generally was happy to be there. He was already involved in
several co-curricular activities at the university by the time of the first interview, including an
innovation-focused fellowship program and Engineers Without Borders, and he reported that he
enjoyed the cooperative nature of the students at the university. By his senior year, he was still
majoring in mechanical engineering, had completed an internship with an oil and gas company,
had performed undergraduate research, and had secured a job in manufacturing that he would
start after graduation. Corvin was one of only two students in the final survey (n = 286) who
participated in a Grand Challenges Scholars Program throughout their entire undergraduate
career.

To contextualize the findings presented in the next section from Corvin’s qualitative interview
responses, we first highlight here his responses to two quantitative measures from our survey
where we saw a notable shift in his responses over time [33]. The first of these measures, the
Political and Social Involvement Scale (PSIS), asked students to rank the importance of twelve
different activities (e.g., volunteering in my community, helping to promote racial understanding,
etc.). As a first-year student, Corvin ranked 11 of the 12 activities as “very” or “extremely
important” which placed him in the 90™ percentile of our sample for that year (n = 757). In his
senior year, he only selected 7 of the 12 statements as being “very” or “extremely important.”
This placed him in the 50 percentile of respondents (n = 286). The second measure where we
saw a substantial change in Corvin’s responses over time was the Moral Disengagement scale,
which measures a person’s propensity to engage in unethical behaviors. On this scale, Corvin
went from being in the 10™ percentile on the first survey (indicating low levels of moral
disengagement) to the 40™ percentile on the final survey (indicating nearly median levels of
moral disengagement). In summary, Corvin’s survey results show that his commitment to public
welfare shifted from being very high in his first year to average by the time he graduated, and
that he evolved from having a very low level of moral disengagement as a first-year student to a
near-average one as a senior.

Findings

From the two interviews with Corvin, we were able to observe some changes in his perspectives
over time and how those changes were shaped by various experiences. Specifically, three themes
emerged from our analysis of the interviews with him: his evolution from idealism to
pragmatism; a refinement of his views about how engineers should balance their responsibilities
to society with their responsibilities to their employers; and both consistencies and nuanced



changes in how he described the characteristics of an ethical engineer. In the sections that follow
we delve into each of these themes in turn.

Evolution from idealism to pragmatism

One of the most evident changes in Corvin over time was the evolution of his initial “change the
world” idealism to a more pragmatic perspective. Reflecting on how his perceptions changed in
the second interview, Corvin alludes to how his experiences have taken him from an idealistic
first-year student to a more realistic senior, stating:

It’s kind of realizing that not everything is exactly as it seems, or not everything is as
easy as it seems. Sometimes you're going to apply for jobs you’re not going to get them.
You’re going to dream about things and they’re not going to happen. It’s kind of
influenced my mindset when I'm looking at things. I think that's probably one of the
biggest ways I’ve been influenced here at Mines. Also realizing there’s just a lot more out
there than you know of when you’re younger. Coming out of high school, I was like, “I
know how the world works,” but you just gain a lot more experience. I’'m sure that’s
something that continues to grow as you age more and more.

For Corvin, the shift from idealism to pragmatism is reflected in several aspects of his
engineering journey. The three most notable areas that we see this change are: 1) his stated goals
for himself and his motivation to achieve those goals, 2) his perceptions of how these goals can
be achieved within a corporate setting, and 3) the industry he hopes to work in. Across each of
these three areas, there was an evolution in his views, where he was initially very idealistic as a
first-year student, then much more pragmatic as a senior. Furthermore, there were multiple
instances where he gave a retrospective reporting of his prior self, often revising his past goals
and motivations to be less idealistic than they actually were at the time. We point out these
instances below.

First, one of the most striking changes about Corvin was in his goals and motivations for
studying engineering and aspiring to become an engineer. Initially, he joined Mines to pursue a
mechanical engineering major with a stated desire “to change the world.” Elsewhere, he also
explained that he wanted to be at Mines “to work towards doing something great.” However, as
he progressed in his degree program, his goals became much more practical. As a senior, for
instance, he talked about “taking practice out into the real world” as the motivation driving him
towards engineering.

We also see here an example of Corvin engaging in revising his descriptions of his past self. As a
senior, he reflected on his choice to major in engineering and said he initially chose to study
mechanical engineering because, “I kind of came in and I felt like, ‘I'm an engineer because I
like to make things, and I like to work with my hands, and I know it pays well.” Now it's more
s0, ‘I’m an engineer because I can do something that matters, and I have the skills and abilities to
be able to do that.”” This very non-idealistic approach was very different from how he actually
described his view when he was a first-year student. He further differentiates himself as a senior
from other students at Mines by stating: “You talk to a lot of people and they’re in engineering
because they want to make a difference, they want to do something to leave the world a better



place. I didn’t think that that was my intent on becoming an engineer. I just like to make things.”
Thus, we can see how Corvin retrospectively reconstructs how he came to study engineering and
explicitly says that though he sees others at Mines who want to improve the world, that was
never his primary intent. Though he stated as a first-year student that he did want to change the
world, three years later he rejected that idea in favor of believing that engineering is a choice
aligned with his interests and which will allow him to provide for himself.

The second shift from idealism to pragmatism was tied to the path Corvin saw to achieving his
goals. As a senior, he stated that he wanted to use his skills to do something that matters and to
work for a company that strives to “do something good.” Here we see that rather than focusing
on how he, personally, can change the world, he wants to be a part of a company that is doing
good in the world. When he was specifically asked about his goals, he said that his goal was “to
enjoy what he does” and though he would “like to make money, the more the better, but I don’t
think that ... is my primary goal.” He also spoke of a desire to have “a good work/life balance,”
with “life” being defined as his passions and hobbies. One possible interpretation of these
comments is that he made changing the world a quality of his company rather than an aspect of
his individual work because he realized he also had the goal of finding a balance between his
work and his life outside of work. By letting the desire to “do something good” be ascribed to his
company rather than himself, he frees himself to pursue interests outside of work without
sacrificing his ideals. An alternative interpretation is that Corvin realized that changing the world
can be done through his work in a company, and not necessarily independent of that work.

Third and finally, Corvin’s views on work also changed, in part due to the internship he
completed. One stated goal he had as a first-year student was to eventually design clean energy
vehicles. During that same year, he championed a university initiative to “bring clean energy to
the Mines campus.” By his senior year, he had completed an internship with an oil and gas
company. In that interview, he said that prior to his internship he thought that “I’ll be able to
work in any industry, as long as I’'m able to make money and I’'m enjoying the work I’m doing.
The industry won’t matter to me.” However, his time at the oil and gas company changed his
view. He realized that this particular work experience “didn’t feel super fulfilling” and he “felt a
sense of responsibility for basically climate change.” In this second interview, he reported this as
a change in his views. He recognized that his stated previous view (i.e., industry does not matter)
was wrong. Comparing the first and second interviews, we see that it may be that his views on
work are actually more consistent over time than he realizes, and that Corvin was again possibly
revising his narrative of his past self when he said that he previously did not care about the
industry in which he worked. It seems that he valued clean energy and was concerned about
climate change all along, and that his belief that industry does not matter was temporary (or not
actually ever present), and may have served as a justification for choosing to participate in that
particular internship which actually ran counter to his deeper values.

Shift in the balance of responsibilities to the public and to one’s employer

Over time, Corvin’s views on the relationship between his employer and the public were also
refined. As a first-year student, Corvin believed that as an engineer “your duty is to do the best
for the general public. Sometimes that will come at your own expense but you can put that aside.
If you lose your job you know there’s another engineering job that will come open.” As a senior,



Corvin had somewhat more nuanced views. He discussed the responsibility that engineers have
to their company and that there are instances where engineers’ loyalty to the company supersedes
their loyalty to the public. When discussing how an engineer should act toward their employer,
Corvin said that an engineer should be honest and take responsibility for mistakes: “That allows
you to not cost your company any more time trying to figure out who did it, and just allows you
to rectify it right away, instead of it potentially building on itself and continuing to manifest and
grow.” His focus on conserving the resources of the company imply that he saw himself as part
of the company and wanted to serve it well. This is a clear shift from believing that he would be
able to take a principled stance against wrongdoing by a company (because he can always find
another job) to concluding that he feels some loyalty to his company in addition to wanting to
serve the public’s best interest.

Characteristics of ethical engineers

In exploring his perceptions of ethics and engineers, Corvin discussed two ideas that relate to the
characteristics of ethical engineers. First, he emphasized that engineers should have certain
attributes to be considered ethical engineers, including effective communication, honesty,
transparency, responsibility, and respect for intellectual property. Second, he stated that
engineers must consider not just the intended use of their designs but also potential misuse.

In relating his ideas about the attributes of ethical engineers, Corvin consistently placed
importance on engineers communicating effectively, though with additional depth offered in his
responses as a senior. He discussed the idea that engineers have a unique role as professionals
who possess specialized technical knowledge. This unique role comes with the responsibility to
communicate that knowledge effectively. As such, he said as a first-year student that it is
unethical for engineers to “tak[e] advantage of your position of understanding.” He added that
one role of an engineer is to “communicate what you’re doing with other people who are non-
engineers” and that in doing so, it is “not practical to throw a bunch of extremely technical
designs and words at people who don’t understand them.” He held this same view as a senior
when he noted that engineers should be “able to communicate the engineering side of things
effectively, without speaking in math, in order so that an employer or someone who isn’t an
engineer is able to understand what’s going on.” This consistent belief in the unique
responsibility of engineers to communicate with non-specialists is a view that he maintained over
time. His additional training and work experience during his years as an undergraduate student,
including interactions with people in industry with “business backgrounds,” have made him
aware “that your employer has a lot more going on than just engineering design” and that an
engineer needs to understand this context when communicating with colleagues of varying levels
of technical knowledge.

In addition to believing that ethical engineers should communicate clearly to various audiences,
by the end of Corvin’s time in college he also has a more concrete idea of other characteristics an
ethical engineer should possess. When asked specifically about what it means for engineers to be
ethical, as a senior he stated that “honesty is one of the biggest attributes” along with
“transparency” and “taking responsibility.” His lengthiest comments came regarding intellectual
property, saying that “in your work, the kind of biggest thing is not stealing from competitors,
but then also not taking from your own company, and not taking information for your own gain.”



This comment seems related to an experience at his internship which he had described earlier in
the interview:

One of the engineers I was working with had previously worked with a competitor, and
had those calculations saved in an Excel sheet, from the competitor. I didn’t see any
problem with this, given that it was just calculations that were written out from a machine
design textbook, and he had just written them out in an Excel sheet, and then carried it
with him as he had gone through. To me, that was just saving us work, instead of going
back and retyping in anything.

Corvin felt that this could be a “potential dilemma, given that he made it [the Excel sheet] while
he was working with a competitor, but I didn’t personally see any issue with it.” He also noted
that though “these [calculations] came from a different place ... this is not anything we wouldn’t
have had access to [otherwise]” because the formulas were readily available in a textbook. Given
his comment that the “biggest thing” in work is to not steal from competitors, he had given this
“potential dilemma” some consideration before deciding the choice he and his co-workers made
was justified. Nonetheless, it is notable that Corvin seemed very attuned to this particular issue.

The second idea he addressed regarding engineers and ethics concerns the use and misuse of
technologies. Here, he equivocated between two views - that engineers have a unique role to
create and be responsible for technology versus the notion that the misuse of some technology
cannot be entirely the engineer’s fault. In both interviews, Corvin refered to users “twisting” the
intended use of technology to some other, unintended use. As a first-year student, he stated that
“engineers in general take a lot of responsibility for what they do” and that “engineers have a
responsibility to ensure that what they’re delivering isn’t just technically sound but also ethically
sound.” When some design is misused, he felt that is “not entirely on the engineer” and that
when “the intended use was twisted ... there’s also a responsibility on the user of the design.” As
a senior, he stated that because users are likely to misuse technology (noting that “they’ll find
ways to twist things for their own benefit and gain”), engineers should seek opinions from
numerous others who are working on a project. Doing so will help the engineers “better
understand how it could be used, or ways to mitigate risk.” His oil industry work seems to have
informed this view. While in that role, he said that it was up to everyone on a project “to catch a
risk” in order to mitigate the effects their project could have on people or the environment.
Corvin’s views about the misuse of designs developed from believing that users and engineers
have a shared responsibility to a view that engineers should do all they can to prevent misuse. As
a senior, this concern about misuse seems to be situated within concerns about liability for the
company. This demonstrates a turn from an optimistic conception of responsibility, shared
between engineers and users, to a view grounded in practical realities such as risk mitigation.

Discussion

As a first-year student, Corvin’s idealism set him apart from the other 32 participants who we
interviewed for this study. He started college with a stated desire to “change the world,” and
described paths toward this goal through his engineering work, his participation in
extracurricular activities, and his efforts to improve his university. By his senior year, this
idealism had moved toward a more pragmatic worldview. “Doing something that matters” is still



important to him, but he now sees the possibility to do this through his work for a company. We
see this evolution in the longitudinal changes to Corvin’s quantitative survey results, too. On the
surveys, he went from a very high commitment to public engagement and very low level of
moral disengagement as a first-year student to average levels of both as a senior. These changes
seem to support our finding that Corvin evolved from being extremely idealistic to pragmatic
over his years as an engineering student.

As a senior, Corvin offers some additional details on the experiences which influenced these
changes in his perception. These experiences include his overall time at Mines, his general work
experience, and his specific internship in oil and gas. He says that his years at Mines strongly
influenced his future goals, realizing during that time “that not everything is exactly as it seems,
or not everything is as easy as it seems. Sometimes you’re going to apply for jobs you’re not
going to get them. You’re going to dream about things and they’re not going to happen.” His
work experiences showed him what engineering is “really” like — namely, “that the majority of
what you learn [as an engineering student] isn’t directly applicable [to engineering work].” His
internship in the oil and gas industry served to stem his increasing moral disengagement. After
that internship, he decided he did not want to pursue further work in that industry because of his
sense of responsibility for climate change and other societal concerns. As part of our larger
study, we have further explored such influences on students’ learned outcomes, both broadly and
with a specific focus on workplace influences [27, 32].

In addition to Corvin’s initial idealism, another thing that set him apart from the other
participants in our study was how, as a senior, he reconstructed the goals and motivations he had
when he first entered Mines. Looking back, he claimed that he decided to study mechanical
engineering because “I like to make things, and I like to work with my hands, and I know it pays
well.” In reality, we know that as a first-year student, he had the lofty ambitions of “changing the
world.” We propose that Corvin’s engagement in this revisionist history actually sheds more
light on who he is as a senior than who he tells us he was as a first year. In their book chapter on
the use of personal narratives as an analytical research tool, Tedder and Biesta write: “Narratives
thus reveal why it was necessary [...] the life had gone in a particular way. This means that
narration is not only about the construction of a particular ‘version’ of one’s life; it is at the same
time a construction of a particular ‘version’ of the self” [41]. In rewriting his prior idealistic self,
Corvin may be revealing a discomfort he currently feels about the changes he has undergone
during his four years of college. As a senior, he has a good job lined up with a company and is
excited about doing work that he feels is important and interesting. Yet he is not directly
changing the world by working in clean energy, as he aspired to do as a first-year. We wonder if
he is trying to make sense of this change by telling the interviewer (and himself) that he has
actually changed in an altogether different way from the change evident in our data. By Corvin’s
account as a senior, he has gone from being money-focused to prioritizing working for a
company that is “going to do something good.”

The emergence of this last finding — Corvin’s reconstruction of his past self — provides an
example of both the challenges of analyzing the qualitative longitudinal data from this study and
the opportunities such analysis allows. We believe that the difficulties we faced in settling on a
suitable research method may have stemmed from our initial drive to look for greater coherence
and clear trends across the 33 interview pairs. In reality, there was not a single ethics research



framework that could be applied to understand this large body of diverse qualitative data. Ethics
and social responsibility can be understood through multiple lenses — e.g., moral judgment,
ethical climate, justice beliefs, engineering identity, etc. — and a goal of our broader study was to
reconcile these multiple frameworks. However, our analysis has shown that students are complex
and humans are often inconsistent, especially with regards to their views on something as multi-
faceted as ethics. Responding one way in one section of the interview does not always mean a
participant will respond consistently in a different part of the interview and/or at a different point
in time. We surmise that research on engineering ethics and social responsibility may never
result in a single unifying theory due to the complexity of the questions being asked and of the
participants being studied.

Conclusion

This paper uses single-case analysis to understand one student’s experiences and perspectives,
including when those perspectives (and the student’s corresponding description of them) follow a
path that is difficult to characterize. In future work, we plan to expand this analysis to include
additional cases. While we are not aiming for generalizable results (which the case study method
is not intended to provide), we hope that adding additional cases to our findings will allow us to
compare across cases and better illuminate the uniqueness of each. In addition, we have also
begun to use phenomenography to characterize how students experience engineering ethics. The
results from this analysis will be presented in a future publication.

Though we believe that these future directions will yield important contributions to the field, we
acknowledge that a single unifying framework to account for the unique narratives of our 33
different engineering student participants may be difficult to develop. Creating such a framework
was one of the desired outcomes of this work, since there is not an existing framework that we
are aware of that applies to our data in full. We speculate that the challenges we have
encountered in creating such a framework may be due to the complexity of exploring changes
over time related to something as fundamental as questions about ethics, morality, social
responsibility, and related concepts. This only serves to underline the difficulty of doing this
research and the importance of pursuing it nonetheless.

By using approaches like the single-case analysis presented in this paper to develop richer and
more nuanced understandings of how engineering students and professionals perceive ethics,
social responsibility, and related concerns, we hope that our findings will challenge educators to
grapple with the complex and formidable challenge of cultivating ethical commitments among
current and future engineers.
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