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Abstract— Internships are known to be valuable experiences
for engineering students, as they provide students with hands-on
engineering experience and development of professional skills.
However, less is known about internships in terms of how they
develop engineering students’ skills related to social impact
considerations. In this work in progress paper, we conducted semi
structured interviews with 10 engineering students who
participated in engineering internships during the previous
summer. Our preliminary results indicate that while students
believe that engineers should consider the social impact of their
work, those same engineering students are not always equipped
with the tools to discuss the social impact of their internship
projects. Thus, we demonstrate a need for more intentional
development of connections between engineering work and social
impact during internships and in engineering curriculum.
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l. INTRODUCTION

Internships have been a staple of experiential engineering
education for decades. Since the early 2000s, most engineering
curricula have highly encouraged or required internships for
undergraduates [1]. Internships provide hands-on experiential
learning and practical knowledge to engineering students to
supplement theoretical classroom knowledge. However, much
of the literature on the knowledge and skills gained during
internship experience focuses on professional skills, such as
communication and teamwork [2-4]. We argue that skills
related to considering the social impact of engineering work are
equally important for engineering students to strengthen during
eng [5].

Prior work related to social impact, also referred to as public
welfare beliefs and social responsibility, in engineering has
found that students’ public welfare beliefs (the understanding
of the influence of engineering work on the public) decrease
over the course of their engineering education [5]. Research has
also found that students with prosocial desires are motivated to
leave engineering due to the lack of social responsibility taught
in engineering [6]. While internships are commonly promoted
by engineering faculty and career counselors [7], there is
limited understanding about how internships influence
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students’ understanding of the social impacts of engineering
work. Previous longitudinal qualitative work on the impact of
internships found that engineering internships helped some
students improve their understanding of socially responsible
engineering, particularly for those who worked in public sector
jobs [8]. However, this study found that a majority of students
showed only minimal changes in their perceptions of socially
responsible engineering following their internship [8].

In this context, the purpose of our study is to provide further
insights into the role of engineering internships in shaping
undergraduate engineering students’ considerations of social
impact. This work-in-progress paper is part of a larger mixed-
methods project focused on examining students' experiences in
a national internship program [9], specifically, the Corporate
Scholars program, facilitated by the National Action Council
for Minorities in Engineering (NACME). The Corporate
Scholars program is a partnership between over 46 universities
and 26 employers. Over the summer, students from the
partnering universities complete a 9-13 week paid internship at
a partnering corporation. This program is an excellent example
of partnerships between nonprofits, academia, and industry. In
this paper, we present preliminary findings of how these three
sectors contribute, or do not contribute, to engineering students’
development of social impact considerations.

1. METHODS

We used an exploratory case study design with qualitative
data collection to explore how students discussed social impact
in their internship work [10]. We used purposeful sampling to
conduct post-internship interviews with the Corporate Scholars.
We conducted 10 semi-structured interviews and Table 1
presents a summary of the participants we interviewed.

Table 1: Participant Demographics

Pseudonym | Gender | Race/Ethnicity Discipline
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Abby Woman | Hispanic/Latina Civil Engineering
. Black/ .
Dani Woman African American Computer Science
Fradrick Man Hispanic/Latino | Mechanical Engineering
Black/ Material Science and
Grace Woman . . . .
African American Engineering
. Black/ .
Iris Woman African American Computer Science
Black/ Electrical and Computer
Jules Man . . o
African American Engineering
Lebron Man Hispanic/Latino Computer Science
— Black/ . I
Nairobi Man African American Mechanical Engineering
Black/ . -
Rex Man African American Electrical Engineering
Taylor |Woman | Hispanic/Latina Chemical Engineering

The interview protocol included a specific set of questions
targeted towards social impact. The authors determined the
questions through literature, protocols, prior knowledge and
discussions with each other. The wording of the questions was
changed during the first couple of interviews to determine the
most effective versions of the questions. The final version of
the questions asked about students’ perceptions of engineering
and the role of engineers in society, the impact of student
project work and engineering generally on people and
communities, the people who encouraged students to think
about their project impact and engineering impact, and the
importance for engineers to consider how their work affects
people.

After the data was collected and transcribed, we conducted
thematic analysis to inform our perspective [11]. We chose
thematic analysis because researchers have found that it is a
useful method in qualitative research for both examining the
perspectives of different research participants and highlighting
similarities and differences across participants [12].
Throughout the data collection and analysis, participant’s
names and companies were de-identified and pseudonyms were
selected.

1l. LIMITATIONS

While our study expands on prior understanding of
engineering students’ consideration of social impact, there are
limitations to our study. First, our sample size is relatively
small, which may limit the transferability of our disciplinary
difference findings to engineering disciplines generally.

Second, we did not define the word impact or social impact to
students during the interview, so our findings may reflect
students’ differential interpretation/understanding of those
words. We chose not to define these terms because we wanted
to understand students’ baseline understanding without priming
them. Third, this research was conducted as part of a larger
project investigating students’ internship experience in a
national internship program. Therefore, the theoretical and
methodological foundation of this study were not aligned with
the larger project.

Despite these limitations, our study offers valuable insights
into engineering students’ social impact considerations
following internships. Future research could build on our
findings by longitudinally investigating students’ social impact
considerations before, during, and after their internships.

V. PRELIMINARY FINDINGS

Through our thematic analysis, we uncovered preliminary
findings. The themes we describe are not all encompassing
engineering intern experiences; however, they provide useful
insight into students' perceptions of social impact in their
internships and gaps in engineering education related to
industry ethics. First, we found that students believed that
engineers are important for society and that it is important for
engineers to consider social impact. However, there were
tensions between students who had not considered the impact
of their internship work and those who did. We also found that
social impact was easier to consider for some engineering
disciplines compared to others.

A. Students believed that engineers are important for society
and that it’s important for engineers to consider social
impact
The majority of participants described the importance of

engineers and were able to connect the importance of engineers

to social impact and the role of engineers in society from a

general standpoint. This is well-summarized by Fradrick who

claimed,

“Engineers always have a great moral and ethical code to
follow because we have such a pivotal role in society. We
keep things running and we should have the forefront of
society in our mind when we are making all of these
decisions.” -Fradrick

Fradrick stated that engineers are central to societal
operations, so they are not only important contributors to
society, but they are also held to a high ethical standard as a
result of this important role. Moreover, another student
explained how their internship helped them realize the societal
need for engineers explaining ‘just the fact of seeing stuff
getting used every day, it just amaz[ed] me at how much we
need engineers in the world.” -Taylor. Taylor referred to the
“stuft” they worked on during their internship at a Chemical
Company where they were able to directly see how the
company’s products were used by consumers.

Other students across engineering disciplines and internship
placements, also felt that it was important for engineers to



consider the impact of their work. For example, Grace, who
interned for a Pharmaceutical Company stated,

“[ think definitely that engineers should consider how their
work affects people. Although I think it's sometimes hard to

. . when you're very focused on one small part of the
process or something like that. But I think it helps you make
more | guess ethical decisions in your day-to-day life as an
engineer when you're thinking that” - Grace

Grace explained that while it’s important for engineers to
consider the social impact of their work, it can be difficult for
engineers to consider the impact on the end-stakeholder
because engineers are focused on a small part of the process.

Generally, students shared the sentiment that engineers are
important to society and the social impact of engineering work
is important to consider.

B. There were tensions between students who had not
considered the impact of their internship work and those
who did

While most students recognized the importance of
engineers in society and believed that engineers should consider
the social impact of their work, we found that students were less
aligned in their ability to consider the social impacts of the
engineering project they worked on during their internship.

A few students did not consider or could not identify the
social impact of their work during their internship. For
example, Grace told interviewers:

“Did I think of how [my projects] affects people and
communities? No, | don't think so. | don't think | ever
considered that. | think | thought for all of the projects I've
had, I think I more so was thinking about ‘How does this
affect the team and [is it/ able to make their jobs easier?” -
Grace

As mentioned in the previous section, Grace felt quite
strongly about the importance of engineers considering “how
their work affects people,” but as illustrated in the above quote,
Grace was unable to explicitly describe how her engineering
work affected people. It’s also important to note that throughout
the interview Grace indirectly described the impact of her work
on her company and team. This demonstrates that students can
recognize the importance of engineering’s impact on people
from a general standpoint and at the same time have trouble
identifying specific societal impact beyond the company.

Another example of a student who could not identify the
direct impact of their internship work on communities was Rex
who said,

“So the project that I was working on didn't necessarily impact
communities directly. My work was more centered on
reliability. So, it impacts it down the road I would say” -
Rex

Rex acknowledged that his work with a major Technology
Company could affect people and communities “down the
road” but felt the work lacked direct immediate impact on
communities and was unable to specify the future impact.

On the other hand, several students were able to identify the
impact their internship work had on people and communities
through specific examples. For example, Taylor said:

“I was able to acknowledge or get exposure [about] all the
products that they make. And [by] not trying to release any
dangerous chemical component out in the world, you have
to be careful with everything. So, they were very heavily
focused, as | mentioned, with safety, but then also with
keeping everyone safe around us, even including the people
around the city.” -Taylor

Taylor recognized that the chemical products she worked
with had dangerous consequences for people if not handled
carefully, so she saw community safety as a paramount
consideration during her project. Another participant Jules
spoke critically about the industry he worked for due to his
personal experience as a political refugee. Jules explained,

“As a political refugee and as just a person from the African
continent, I'm aware of how people have used ... resources
before and how they would like to continue to use them
afterwards... I definitely see how it can impact a lot of
people, especially anyone who has a resource they like to
keep having.” -Jules

Jules discussed the impacts his corporation has had through
how they source resources and the often negative impact on
societies from which these resources are taken from. This
reflection was the only critical response related to social impact
that participants shared, and it was also unique in how it focused
on socio-political impact.

On the other hand, similar to Grace and Taylor, the
majority of the students who described the impact of their work
on people and communities spoke only about the impact
localized to their company and employees. We did find that
students who considered any impact of their work, whether that
be internal to the company or the broader social impacts, were
often encouraged to do so by their managers or mentors. For
example, when asked who encouraged them to consider the
impacts of their work, Rex talks about his manager stating:

"They ask me, even now, they'll ask me every one-on-one
meeting, ‘Do you understand the impact of your project
or do you know why your project is so important to the
business?’ ... they make it a point to make sure that you
know this is why we're doing it and this is what its
purpose is.”

Rex shared that his manager discussed the impact of his
project at each of their one-on-one meetings, generally and in
relation to the business. Students who did consider the impact
of the work in any capacity were often encouraged to do so by
their managers and mentors, which exemplifies the impact
supervisors have on students during and after their internships.

C. Social impact is easier to consider for some engineering
disciplines compared to others

Students we interviewed were from a variety of engineering
disciplines, which may have contributed to their ability to
consider the social impact of their work. One student, Abby,
who was in civil engineering, shed light on how social impact



considerations might vary across engineering disciplines. She
stated:

“I would imagine mechanical engineers probably have
more thoughts about the community because they could be
working on stuff for vehicles or for, I don't know, big
manufacturing stuff...But | can't imagine that someone
who's like ... coding for... making an app... I don't know.
They're just creating an app. They probably don't see it in
the sense on a larger scale.” -Abby

Abby observed that the varied nature of engineering by
discipline likely relates to how easy it is to consider the social
impact of the engineering work. She hypothesized that
mechanical engineers may have an easier time considering
social impact compared to engineers who are coding. She also
spoke about this in terms of her own discipline stating:

“You're building stuff for the community, you're doing stuff
to help improve the community. It's not like, “Oh, they have
to sit down and tell you you're helping these people... It's
just kind of a given, | feel like, with the field of civil
engineering” -Abby

Drawing from her own disciplinary experience, Abby
believed that considering social impact in civil engineering is a
given because of the community oriented nature of civil
engineering. Additionally, her internship project focused on
changing pipe dimensions, in the town she grew up in, so she
was able to speak about how this project impacted
communities. She said:

"... the existing pipes didn't have enough capacity to provide
water to the people living there. So what the company | was
working for had to do was redesign the pipe system, enlarge
the pipes, and then figure out how they're going to run them
underground to get them to the houses so that people can
have better water supply.” -Abby

Abby shed light on the importance of recognizing that social
impact considerations may come easier for students in some
engineering disciplines more than others. The implications of
this observation are discussed further in the next section.

V. IMPLICATIONS

On a large scale, the students we interviewed believe that
engineers are important to society and that it's important for
engineers to consider the social impact of their work. That
being said, we found that not all students who participated in
engineering internships had the guidance or tools to consider
the social impact of their work. For the students who had
considered the social impact of their work prior to our interview
with them, they often discussed the impact localized to their
company and employees, rather than to broader communities.
Students who did connect their work to broader community
impact felt able to do so due to the nature of their discipline (i.e.
Abby) or their personal experiences (i.e. Fradrick).

These preliminary findings point to a need for more
intentional development of engineers in training, in the
classroom and in the engineering industry, so that they are
encouraged to socially contextualize their engineering work.
Students can develop these skills in internships through

improved mentoring experiences and relationships, given that
we found that students who considered the social impact of their
work were often encouraged to do so by their managers and/or
mentors. Therefore, it’s important for industry to be intentional
about selection of internship mentors and their approach to
mentoring during student internships

Through our work we saw that many students valued the
role of engineers in society and cared about social impact.
Several students who were unable to make explicit connections
to social impact with their own internship work still spoke about
social impact implicitly. Not only that, one participant even
stated that the social impact is implied through engineering
curriculum, rather than taught explicitly. Nairobi stated:

"l think I felt just throughout the curriculum of being an
engineering student it's been, | won't say taught that, but at
least implied to some degree. Even if it's through, for
example, let's say they give a word problem or something
and that word problem describes the situation where you
need to solve something that will affect something else
going on in the community. And | feel like that's what
implies that it's really important for everyone else in the
community.” -Nairobi

The pattern we observed suggests that students have the
potential to understand the social impact of engineering. That
being said, there is still room for improvement. Specifically,
engineering education could do better in facilitating clear links
between students' engineering projects and their impact on
society.

If engineering students do not believe their work contributes
to the existing social order and social systems, they will
perpetuate existing hegemonic beliefs in engineering that
exacerbate social problems and inequities. In reference to our
sample, underrepresented students of color are interested in
working in careers that address social change [13], but the
culture of engineering that emphasizes “first world” issues over
community impact [5], [14] may be holding them back from
seeing engineering as a field that is relevant to social impact,
which could drive them out of engineering.

Additionally, this work demonstrates a need for intentional
development of ethics education that considers disciplinary
context. Intentional development of prosocial skills may need
to be cultivated in varying ways depending on the engineering
discipline, given the varying degree of engineering disciplines’
explicit connections to society. Social impact may look
different across industries and fields, however, it is important
for engineers to be able to understand explicit connections of
their work to social impact even in fields that are less explicitly
tied to community work. It is important that we consider
students' perceptions of engineering and social impact as we
educate the next generation of engineers. As Iris noted,

“You're not going to have a very successful product if it's
just numbers and bits and bytes. You need to have a
personal value [because] people are going to use it. So |
think it's just a combination of education, culture, different
things that can affect somebody's perceptions of
engineering" - Iris
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