Received: 6 December 2019

Revised: 5 August 2020

Accepted: 24 August 2020

DOI: 10.1002/jee.20371

ORIGINAL ARTICLE

Linking personal and professional social responsibility
development to microethics and macroethics: Observations
from early undergraduate education

Daniel S. Schiff* @ |
Wendy Newstetter® |

!School of Public Policy, Georgia Institute
of Technology, Atlanta, Georgia

2School of Computer Science, Georgia
Institute of Technology, Atlanta, Georgia

*Department of Biomedical Engineering,
Georgia Institute of Technology, Atlanta,
Georgia

“Office of Undergraduate Education,
Georgia Institute of Technology, Atlanta,
Georgia

Correspondence

Daniel S. Schiff, School of Public Policy,
Georgia Institute of Technology,

685 Cherry Street NW, Atlanta,

GA 30313, USA.

Email: schiff@gatech.edu

Funding information
Division of Social and Economic Sciences,
Grant/Award Number: 1635554

Emma Logevall®> | Jason Borenstein' |
Colin Potts* |

Ellen Zegura®

Abstract

Background: Developing social responsibility attitudes in future engineers
and computer scientists is of critical and rising importance. Yet research shows
that prosocial attitudes decline during undergraduate engineering education.
Purpose: Influenced by the Professional Social Responsibility Development
Model (PSRDM), this study explores the connection between undergraduate
personal social responsibility attitudes and the development of professional
social responsibility attitudes. We consider a wide range of college and
precollege influences and inhibitors.

Design/Method: We conducted and analyzed 21 semistructured interviews of
second-year undergraduates, predominantly in engineering and computer science.
The interviews form the first collection of qualitative data for a multiyear mixed
methods study which has followed a cohort of students since they entered college.
Results: We find preliminary evidence that social responsibility attitudes tend
to be conceptually separated for early undergraduates along two lines: personal
and professional considerations, and microlevel and macrolevel concerns. This
leads some students to assume that social responsibility obligations can be con-
sidered as a weekend project, may fall into place later in one's career, and can
generally be deprioritized compared to technical education and career pur-
suits. Candidate explanations for this divide include early influences from par-
ents, religious values, collegiate social interaction, students’ limited familiarity
with their future profession, and a social/technical divide and meritocratic
ideology in engineering culture.

Conclusions: This study provides qualitative evidence to advance the concep-
tual understanding of professional social responsibility development. The find-
ings highlight key individual and institutional influences and barriers for
scholars and practitioners interested in nurturing prosocial attitudes among
engineering students.
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1 | INTRODUCTION

Engineers hold profoundly important roles as professionals. They are the architects of the “complex technical systems
pervading post-industrial society,” and their work impacts lives and communities around the globe (Cech, 2010, p. 1).
As technology advances, the associated risks deepen and extend to new areas (Bairaktarova & Woodcock, 2017). An
engineer's influence is not always beneficial; incidents involving unethical, illegal, or well-intentioned but ultimately
harmful engineering practices are unfortunately commonplace (e.g., Grigg, 2017; Mansouri, 2016; Sgobba, 2019). In
short, an engineer's unique and increasingly powerful role in society carries with it significant ethical responsibilities,
ranging from more narrow forms of compliance with professional rules to broader notions of social responsibility.

It is clear that university engineering programs need to produce graduates with robust senses of professional social
responsibility (Cech, 2013b). ABET states as a criterion for accreditation that engineering students must have “an ability
to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which
must consider the impact of engineering solutions in global, economic, environmental, and societal contexts”
(ABET, 2020). Upon completing their education, engineers “are not only expected to have technical knowledge, skills,
and abilities, but also a foundation in professional and ethical practices” (Bairaktarova & Woodcock, 2017, p. 1130).
Educators and their institutions can play a key role in promoting a prosocial orientation by, for example, introducing
future engineers to social justice concerns (Leydens & Lucena, 2018; Riley, 2008).

Educators have tried many strategies to advance the ethical development of students (National Academy of
Engineering, 2016). Scholars have reviewed the importance of multiple pedagogical and delivery methods and activities,
identifying elements which appear conducive to student growth. They have also considered case-based, interactive, and
reflective learning; the nature of the instructional content itself; educator characteristics; the extent to which an educa-
tional program is sustained or embedded; and how moral development is assessed (Antes et al., 2009; Watts
et al., 2017). While the case study approach in particular has a long history in engineering ethics education, other
approaches, including problem-based learning (Harrell, 2019) and real-world engagement with stakeholders outside of
classroom environments (Hess & Fore, 2018), have also been implemented. Though critiques have surfaced in response
to some forms of community engagement (Schneider et al., 2009), many characteristics of such activities are relevant to
student moral development, including robust and sustained collaboration with communities (Delve et al., 1990;
Ward & Wolf-Wendel, 2000) and critical reflection (Eyler, 2002).

Yet despite ethics education and other efforts including community engagement, nurturing prosocial behavior and
a sense of social responsibility in science, technology, engineering, and mathematics (STEM) students has proven diffi-
cult (Bielefeldt & Canney, 2016). Cech (2013b) has identified what she refers to as a culture of disengagement in under-
graduate engineering education. Her longitudinal study of engineering students’ attitudes across four universities found
that public welfare concerns actually declined over the course of their undergraduate education. These declines
occurred regardless of student gender, race/ethnicity, family income, or the school's cultural and pedagogical structure,
suggesting that the problem is pervasive (Cech, 2013b). These findings generate a need to understand the causes of and
potential remedies for this problem.

Within this context, our research team is engaging in a 5-year, NSF-funded, mixed methods study at a large public
institution with a focus on technology. The aim is to explore factors that influence the development of student social
responsibility attitudes and suggest avenues for future research and practice. Our study's quantitative approach involved
adapting the Engineering Professional Responsibility Assessment (EPRA), a validated survey (Canney &
Bielefeldt, 2016), for a broader student population. The instrument we developed, the Generalized Professional Respon-
sibility Assessment (GPRA), both assesses social responsibility attitudes and considers potential influences such as
extracurricular activities that may influence these attitudes (Borenstein et al., 2019). We sent the GPRA to the entire
entering Fall 2017 undergraduate student class at our university at the start of their education. These students are the
project's primary cohort. The tool was administered to the cohort a second time at the midpoint of their career, in the
summer of 2019. The students will be surveyed again near graduation, providing multiple time points to review attitu-
dinal changes and factors associated with increases or decreases in professional social responsibility.

The quantitative portion of the study is complemented by a longitudinal qualitative design, which follows a subset
of the student cohort to examine their attitudinal development and influences more deeply. Here we report on the find-
ings from the first administration of the qualitative portion of our study: semistructured interviews of 21 second-year
undergraduates predominantly from engineering and computer science majors. At many universities, computer science
is part of engineering, but at our institution, it is separate. Yet for the purposes of this paper, the term “engineers” will
typically encompass computer scientists.
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2 | CONCEPTUAL FRAMEWORK

Cech's work provides an important starting point as a potential explanation for the identified decline in social
responsibility attitudes. Cech offers three candidate explanations or ideologies. First, a technical/social dualism
embedded in engineering culture and education encourages students to “bracket social considerations”
(Cech, 2013b, p. 48) and prioritize technical competencies or the “nuts and bolts” of engineering
(Faulkner, 2007). Second, Cech suggests that an ideology of depoliticization actively fosters the notion that
“pure” engineering work should be free from the biases of “soft” social considerations. Indeed, a laser focus on
mastery of mathematics and sciences in engineering education has existed since the mid-1900s (Litchfield &
Javernick-Will, 2015; Lucena et al., 2010).

Moreover, sociotechnical dualism and depoliticization are not only reflections of engineering content; they influence
an individual's professional identity as well. Engineering problem solving, arguably the “core knowledge content of
engineering curricula,” demands a sharp boundary between work and self, “where work is dedicated wholly to solving
bounded mathematical problems” (Downey & Lucena, 1997, p. 40). This sharp separation involves setting aside non-
technical skills, interests, and concerns and thus “[weeding] out a part of themselves as persons” (Downey &
Lucena, 1997, p. 40).

Third, Cech (2013a) describes a meritocratic ideology that casts systematic inequalities in society as the result of
individuals not working hard enough to achieve greatness and, therefore, not the responsibility of engineers to address.
This ideology can be further understood in relation to the view of engineering as a mechanism for increasing national
productivity and competitiveness, a view popularized during the Cold War (Downey & Lucena, 1997). Beginning in the
1980s, engineering education was conceptualized as a pipeline through which intelligent, hard-working students
become professional engineers by demonstrating mastery of technical skills and a readiness to contribute to national
goals of productivity and competitiveness. Despite critiques that a pipeline metaphor over-simplifies complex environ-
mental and individual dynamics (Lord, Ohland, et al., 2019), it persists, and engineering students today may continue
to experience a version of the meritocratic ideology firsthand.

Collectively, these three ideologies and their infusion into the engineering curriculum potentially explain, according
to Cech, the decline in student social responsibility attitudes. Indeed, the career identities, social roles, and responsibili-
ties of engineers have been contested topics as the broader engineering profession has evolved (Layton, 1986;
Noble, 1977). Cech's work suggests a need to continue scrutinizing the ideologies as they manifest in engineering
education.

Along these lines, codes of ethical practice have been among the chief instruments used to educate current and
future engineers about their ethical obligations. The National Society of Professional Engineers Code of Ethics for Engi-
neers (NSPE), for example, outlines essential obligations of engineers, the first of which is “to hold paramount the
safety, health, and welfare of the public” (NSPE, 2019). Other codes of ethics from engineering professional organiza-
tions also emphasize the vital importance of protecting the public. Yet, while codes of ethics are a prominent source of
guidance, they typically speak to relatively small scale “microethical” issues such as avoiding conflicts of interest and
being honest with one's employer (Herkert, 2005). This is not to imply that such concerns are unimportant; rather, it is
to say that they pertain to one's responsibilities as an individual practitioner. In contrast, codes of ethics often do not
address “macroethical” issues pertaining to the broader social responsibilities of the profession (Herkert, 2005).
The distinction can of course become blurred because the same concern, privacy for example, can have both micro-
ethical and macroethical dimensions.

According to Downey and Lucena (1997), an engineer’s ethical responsibility understood through the microethical
lens is not to “critique the ethical dimensions of the problems they solve” but rather to behave ethically by “controlling
[their] passions and impulses (p. 33)” Recent work on the current state of practice also suggests that engineers consider
risks at the microethical scale (Vakkuri et al, 2019), a notion often reinforced through engineering courses
(Loui, 2005). On the other hand, engineers and the engineering profession often do not pay sufficient attention to
macroethical issues including systemic social, political, and environmental concerns (Herkert, 2004).

Our conception of social responsibility used throughout the study is consistent with a macroethical perspective. It
reflects Cech's (2013b) focus on public welfare as well as the concept of professional social responsibility promoted by
Canney and Bielefeldt (2015). More importantly, strict adherence to microethical concerns reflected in the law and
employer-based rules, referred to as the minimalist view by Woodhouse (2001), is arguably not sufficient in terms of the
ethical obligations engineers should uphold.
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Another distinction of importance in terms of student development is that between personal and professional social
responsibility. According to the Input-Environment-Output model, student inputs might interact with one's college
environment to produce various outputs in terms of student attitudes, skills, and dispositions, or “those aspects of the
student’s development that the college either does influence or attempts to influence” (Astin, 1970, p. 224). Here, we
view students’ prior personal social responsibility attitudes as inputs that students bring with them to college, and
professional social responsibility attitudes as outputs that college might influence (Rulifson & Bielefeldt, 2019). Con-
flating personal and professional social responsibility attitudes would risk assuming that both proceed along the same
developmental pathway. This type of conflation ignores the ways in which prior personal social responsibility attitudes
might enhance, moderate, or constrain professional ones. Therefore, to explain the culture of engineering disengage-
ment and explore strategies to mitigate declines in prosocial attitudes, our 5-year project seeks to address the following
research questions:

RQ1 How do student professional responsibility attitudes change while in college?
RQ2 What is the relationship between personal and professional social responsibility attitudes in students?

To address these questions, we adopt Canney and Bielefeldt's (2015) Professional Social Responsibility Development
Model (PSRDM) as a framework for understanding moral development in the undergraduate engineering context. The
PSRDM articulates distinct pathways for personal and professional trajectories, culminating in a sense of professional
connectedness (Canney & Bielefeldt, 2015). Three realms—Personal Social Awareness, Professional Development, and
Professional Connectedness—make up the core of the PSRDM model.

The Personal Social Awareness realm “describes the development of feelings of moral obligation to help others
separate from one's professional identity” (Canney & Bielefeldt, 2015, p. 418). Here, the PSRDM draws principally from
Schwartz's work on altruistic helping behavior, that is, how feelings of moral obligation and other elements of moral
and emotional development causally influence altruistic behavior (Schwartz, 1977). In contrast, the PSRDM's Profes-
sional Development realm illustrates the development of technical and professional skills (Canney & Bielefeldt, 2015).
Professional Connectedness, the third realm of the PSRDM, results from the combination of the prior two, iteratively
developed through a cyclical process. It describes the sense of moral obligation to help others and solve social problems
that arises in relation to and because of one's professional abilities (Canney & Bielefeldt, 2015). In this way, one's iden-
tity as an engineer is shaped by one's sense of Professional Connectedness, with altruism becoming a central pillar of
one's self-conceived role in society as a professional.

While these research questions guide the overarching study, they are intertwined with two research questions more
specifically tied to the student interviews discussed here:

RQ3 How do college students understand personal and professional responsibility?
RQ4 Which factors or experiences shape students’ attitudes toward personal and professional responsibility?

Informed by the PSRDM, these research questions involve an examination of the lived experiences of undergraduate
students, primarily from engineering, to better understand how personal and professional social responsibility attitudes
develop, separately or in tandem. We, therefore, consider a myriad of precollege and college influences that might
shape student senses of personal and professional social responsibility. This includes paying attention to microethical
versus macroethical conceptions of social responsibility and how students describe their professional identity.

3 | METHODOLOGY
3.1 | Overall study design

As the study developed, we recognized that beyond understanding (quantitatively) which student experiences or
characteristics appeared to influence social responsibility attitude development, we also needed to identify which
aspects of those experiences mattered and how various influences and student characteristics intermingled. For this
reason, we incorporated a multistage qualitative component of our research to complement the multistage quantitative
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component. We determined that a semistructured interview of students would provide the appropriate flexibility to
address important concepts from the PSRDM and emphasized in the GPRA survey instrument. The first set of inter-
views took place between the first administration of the survey—just before the primary cohort began their undergrad-
uate program—and the midpoint administration of the survey, after students completed their second year of studies.
Given our longitudinal research design, the aim is to interview the same students a second time prior to graduation.

This strategy produces a sequential and explanatory embedded design (Ivankova et al., 2006), presented in Figure 1.
An embedded mixed methods design refers to a design where a second method supports the first to enhance the overall
design (Schoonenboom & Johnson, 2017). In this case, the qualitative component is embedded in a quantitative pre-
post survey design and adds explanatory depth to the original research questions. It allows us to not only draw on our
conceptual framework as conceived in the initial quantitative instrument but also to identify elements in the qualitative
portion of the study which we have used to strengthen the survey instrument for a future administration and toward
eventual mixed methods analysis. The explanatory embedded design is particularly useful for cases like ours where the-
oretical frameworks are still nascent and in need of more systematic development (Creswell & Plano Clark, 2018).

Our theoretical approach focuses significantly on the “experiences, meanings and the reality of participants”
(Braun & Clarke, 2006, p. 81). Our analysis approach is thematic and involves identification of “the necessary contex-
tual conditions for a particular causal mechanism to take effect and to result in the empirical trends observed”
(Fletcher, 2017, p. 189). Given our study's underlying theoretical assumptions, we employ a directed coding technique,
deriving codesinitially from the conceptual framework underpinning both our quantitative and qualitative instrument,
but allowing them to evolve (Hsieh & Shannon, 2005).

3.2 | Semistructured student interview design

The embedded and sequential approach encouraged us to draw on concepts from the PSRDM and our adapted survey
instrument, the GPRA. The approach also allowed us to expand on these concepts based on other theoretical constructs
and influences relevant to students' lives. Our research team engaged in multiple rounds of iteration and refinement of
the interview protocol during the fall of 2018. This included pilot interviews with four undergraduate students followed
by open-ended cognitive debriefing (Desimone & Le Floch, 2004) to determine problems in the articulation of our inter-
view questions and to identify important categories missing from our survey instrument. Table 1 provides an overview
of the instrument design (see the Appendix for the complete interview protocol).

3.3 | Research participants

Given our embedded approach, our participant pool was drawn from our primary cohort, undergraduate students who
started at our institution in the fall of 2017. Interviews with a subset of the cohort took place in the spring of their

First-year Midpoint Senior
survey survey survey

COHORT . . COHORT
ENTERS Fall 2017 Spring 2019 Summer 2019 Spring 2021 GRADUATES
Qualitative
Sophomore Senior
interviews interviews

FIGURE 1 Embedded mixed methods research design
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TABLE 1 Semistructured student interview protocol domains

Domain Sample topics

Major and profession Student motivations for pursuing their major/profession, for example, interest/fit, career/salary, social
responsibility; conception of their profession's responsibilities; the role of social responsibility in that
profession

Prior student influences Role of family, friends, teachers/school, extracurricular activities, religion/values, community

engagement activities on student social responsibility attitudes before college

College influences Role of courses/teachers, students/friends, extracurricular activities, religion/values, community
engagement activities, internship/work, other adults on student social responsibility attitudes since
beginning college

Community engagement Characteristics of community engagement relevant to attitude development, including setting,
experiences motivation, frequency/duration, disciplinary connection, level of community collaboration,
opportunity for reflection, emotional impact

Impacts on social Impacts on student professional goals, view of their future profession, awareness about social
responsibility attitudes responsibility issues, sense of efficacy to address issues, sense of obligation
Miscellaneous Student reflection on how their attitudes have changed since college, whether they are thriving in

college, how they define or interpret social responsibility

second year. To derive more balanced generalizations about social responsibility development, we determined that it
was important to draw on a broad range of students (Becker, 2008). We, therefore, sought to recruit a diverse group
across gender, race/ethnicity, and major.

First, given the possibility of participants with heightened interests in social responsibility self-selecting into our
study (Bielefeldt & Canney, 2014), we worked to recruit students with different levels of exposure to community
engagement and social responsibility issues. This involved identifying a required first-year English course as an imper-
fect proxy for how much the students were learning about community engagement. The course was taught by a variety
of instructors, each of whom designed a unique variation, such as Science Writing or Digital Humanities. With assis-
tance from campus administrators, we identified four instructors who indicated they had a prominent community
engagement focus in their course, and four who did not indicate that focus. Each instructor taught three sections of the
English course with approximately 20 students per section. This constituted our primary sampling frame, though this
aspect of our sampling strategy did not seem to be a meaningful factor in terms of the interviewees' responses.

Next, while engineers and computer science students constitute the large majority of our sample (18 of 21), we
deliberately included perspectives outside of engineering and computer science as a basis of comparison. Students who
pursue majors or minors outside of engineering and computer science fields, or who leave them altogether (Meyer &
Marx, 2014; Rulifson & Bielefeldt, 2017) can shed light on important individual and institutional influences, including
potentially the role of social responsibility in shaping decisions about major and career. We believe that this contrast
was important to better contextualize the experiences of the engineering and computing students, allowing us to
examine whether student experiences were similar or distinct across disciplinary lines. Nevertheless, all of the students
in our sample attend a large public engineering university and are exposed to engineering in a variety of ways,
including through a required computing course, the technological focus of even nonengineering courses, and the
broader academic and social environment.

Finally, we deliberately sought to recruit students from historically underrepresented race and gender groups.
Students in these groups have been found in prior work to express an equity ethic influencing their career values
(Naphan-Kingery et al., 2019). Moreover, it is common for students in these groups to feel a sense of belonging uncer-
tainty (where self-perceptions and features of their background signal differences from mainstream engineering student
culture), which can meaningfully influence the ways in which they experience engineering education and perceive the
broader field of engineering itself (Smith & Lucena, 2016). While our aim was to achieve some balance across these
demographics, we have not explored the impacts thereof in depth here. We decided that such questions can better be
addressed via the quantitative component of our study, in which we will have significantly greater numbers of students
from underrepresented groups.

After receiving approval from the Georgia Tech's Institutional Review Board (IRB), we sent a series of recruitment
emails, first prioritizing underrepresented race and gender groups, and eventually contacting a total of n = 121
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students, which is approximately 4% of the overall cohort originally being followed during the larger quantitative study.
Students were offered a $25 gift card as an incentive for participating in the interview, and 22 students (18%) ultimately
agreed to participate, all of whom we interviewed. Table 2 presents some key demographic characteristics of our stu-
dent sample, which is reflective of our institution's overall student body. The data from one student have been excluded
from the discussion below due to corruption in the interview's audio transcript.

This table indicates some key characteristics of the student interviewees as obtained from administrative data,
including gender, race/ethnicity, major, and how many students took a first-year English course focused on community
engagement. Unknown means that the student did not answer this question when asked by the campus admissions
office. The student's interview that was omitted from analysis due to audio corruption is reflected in the parentheses.

3.4 | Data collection

Interviews were conducted by one of two research team members, both graduate students who were part of the project.
Prior to conducting the first participant interview, the two interviewers jointly administered two (of the four total) pilot
interviews and discussed ways to ensure consistency and reliability in the interview approach. This included
approaches for more clearly articulating questions, the use of body language and affirmative responses, the degree to
which flexibility in the semistructured interview protocol should be employed, and strategies to address possible social
desirability bias (see the Limitations section). The two interviewers also maintained a dialogue throughout the inter-
view process as new findings and challenges emerged to ensure that the interview technique was robust and consistent.

All 22 interviews, involving one student and one interviewer, were completed between the end of January and
middle of April 2019. Each student signed a consent form granting permission for the interview and audio recording.
Interviews took between 30 min and 1h, and were held on the university campus. Finally, the 21 interviews with suffi-
cient audio quality were transcribed by a professional transcription service.

3.5 | Analysis

Prior to beginning analysis and based on a directed coding technique, the full research team developed and refined an a
priori codebook based on the study's conceptual framework and the interview protocol design. This codebook included
a set of high-level domains (see Table 1) and codes associated with each domain. The team then read two of the tran-
scribed interviews to assess whether the preliminary codebook appropriately captured and usefully parsed the data. Sev-
eral codes were merged when it was determined that the interviewees conceived of the topics jointly; other codes were
added if they appeared important, while some codes were removed if they did not appear prominent across many
interviews.

TABLE 2 Student interviewee

Gender Major
characteristics

Male 11 (12) Aerospace engineering 3
Female 10 Biomedical engineering 3

Race/ethnicity Chemical and biomolecular engineering 3
White 10 (11) Chemistry 1
Asian 5 Computer engineering 1
Hispanic 2 Computer science 2
Black 1 Electrical engineering 1(2)
Two or more 1 Literature 1
Unknown 2 Materials science and engineering 1

Community engagement Mechanical engineering 3
CE-focused course 11 (12) Music technology 1
Non-CE course 9 Undeclared engineering 1
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The coding team consisted of the same two researchers as the interview team. Interviews were distributed randomly
between the two team members to avoid researchers coding only interviews with which they were already familiar.
Next, the coding team engaged in interrater reliability evaluation through both asynchronous and synchronous coding.
Using the Dedoose software package (Version 8.3.17; SocioCultural Research Consultants, 2019), the two coders sepa-
rately coded a single interview and engaged in line-by-line discussion of their coding strategies and interpretation of
the codes themselves. This process led to the team establishing further standards for general coding rules, such as cap-
turing an entire sentence and its surrounding context for each code. It also resulted in identification of any coding
inconsistencies and expanding on the definitions of each code to ensure clarity.

Subsequent asynchronous coding of a second interview resulted in improved reliability to the satisfaction of the
research team. While we did not believe that strict quantitative testing of reliability was the most appropriate method
(Hallgren, 2012), each coder also prepared a test for the other using approximately 10 interview excerpts via Dedoose’s
inter-rater evaluation feature. The reliability testing process took approximately 1 month, and the coders reached 79%
and 85% reliability, respectively, using Cohen's kappa. The final codebook included 41 codes across six major categories:
Major and Profession, Prior Influences, College Influences, Community Engagement Experiences, Social Responsibility
Impacts, and a Miscellaneous category.

After coding each of the 21 student interviews (approximately 263 pages in total), the two coders also developed
21 five-to-seven page student memos. The rationale for creating memos using students as the unit of analysis is that it
helped to contextualize each student's overall story in the broader setting of our study and allowed us to draw clearer
contrasts between students. Our discussion of results draws largely on themes identified in the student memos comple-
mented by single-code and cross-code analysis. For the purposes of upholding student anonymity, race/ethnicity is
clustered into the two categories of “White” or “non-White.”

4 | RESULTS
4.1 | Family values shape personal, not professional attitudes

The students were asked about numerous possible precollege influences on their attitudes toward social responsibility,
including family, friends and peers, classes and teachers, extracurricular activities, and community engagement activi-
ties. Additional influences that might not strictly fit these categories (such as exposure to news media or independent
research on the Internet) were also explored. The single most common influence on social responsibility beliefs
identified by students (14 of 21 interviewees) was family. For example:

I would definitely say my dad has been a big influence before college on like some of my views on social
welfare. Because he's kind of been a big prominent figure in my life, pretty much all my life. So I've had
that benefit of him there to teach me. Guide me. And tell me what he thinks is right and wrong. (White
male, computer science)

Students described how parents instilled in them a general sense of appropriate behavior in terms of being kind
toward others, “treating people the same, being nice to people ... that sort of thing” (White male, chemistry). It is
notable, however, that students emphasized parental influence in terms of personal and general prosocial attitudes, not
on professional activities and one's career:

It's kind of the values instilled in me from a young age. Anything from, being nice, being courteous, being
kind to other people, to not wasting — not being wasteful. Just all the good, moral things you should know.
... I think they have been the biggest influence. (Non-White male, mechanical engineering)

While personal values derived from family were clearly important to students, the absence of emphasis by their
family on professional social responsibility itself likely serves as an important background explanation in terms of how
students determine their professional goals and identities. Indeed, when exploring student motivations for pursuing
their major and/or future career, students were overwhelmingly motivated by intellectual interest in the subject rather
than social responsibility concerns. Typical responses discussed a mix of subject interest and personal skill and perhaps
a high school course, teacher, or student club that helped to solidify that interest.
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Since I was a young boy, I always liked the more science-y-math-y type parts of school, and I think it really
kicked off for me ... probably from eighth grade I tried to look more into computer hardware, and after
I built my first computer, I was like, “Oh, snap, this is pretty cool.” (Non-White male, computer
engineering)

And in high school, I wasn't really sure what I wanted to do. I was just sort of like I like physics, I like
math. People say that that's like an engineering thing. So I was like what's the broadest mechanical, like
what's the broadest discipline. And so that's why I applied. (White female, mechanical engineering)

Overall then, our discussions with these second-year college students strongly support two common findings:
(1) unsurprisingly, students in their early academic path felt it was important to be a generally good person, but (2) for
most students, selection of one's major and career path were largely about interest and fit (Rulifson & Bielefeldt, 2019),
whereas social responsibility concerns did not appear to be a decisive factor. This aligns with the PSRDM's identifica-
tion of personal responsibility and professional development as bifurcated tracks (Canney & Bielefeldt, 2015). It is also
suggestive of an emerging sociotechnical divide (Cech, 2013a), beginning even prior to college, in which selection of
academic discipline is primarily a technical choice. Without a strong prior orientation toward professional social
responsibility, it is likely that proactive influences in college are necessary to bridge this gap.

4.2 | Social interaction and interpersonal morality in college

We also explored a variety of influences on social responsibly attitudes that may have taken place during college,
including friends/peers, teachers and classes, community engagement activities, and student clubs. The interviewees
consistently articulated that their peers are a key influence. In particular, exposure to student diversity was a significant
factor, especially for students from relatively homogenous (i.e., white, rural, working class) hometowns who had little
exposure to differing political viewpoints prior to college. Roommates, students in one's fraternity or sorority, or
classmates might share reflections about their political values, challenges in their country of origin, or how they were
negotiating their career choices:

[The university] is pretty culturally diverse compared to where I came from. You know, there's a large
population of Indian, Spanish, Chinese, Japanese, Middle Eastern [students]. It's a melting pot and it's
unlike anything that I saw in [hometown]. And, it's amazing to see just the vast difference in outlooks on
things. (White male, chemistry)

Hearing these diverse viewpoints from fellow students helped interviewees to identify new views or even determine
that a viewpoint aligned with values they felt they already held:

Sometimes, you know, you're going to think about that on your own. But sometimes you're not unless
someone brings it up. And I feel like I have had people that have caused me to think about that in my life.
(White female, undeclared engineering)

I think just being around such diverse group of people is almost made me be like, oh, you should probably
take more of an interest. ... And that also applies to like people from different backgrounds I think ... it defi-
nitely opened up my eyes. My roommate freshman year was from Puerto Rico and that was like right as
the hurricanes were happening as well. And so I think just sort of hearing her experience has definitely
influenced me ... it sort of helps me realize like, yes, you were already concerned about this. (White
female, mechanical engineering)

Peers and friends influenced the interviewees in a variety of other ways. Some were encouraged by friends to join
extracurricular activities that later developed into social responsibility interests. Spending time with friends served as a
motivation to participate in community engagement activities “because it's kind of like, wake up on a Saturday. Do you
want to go do volunteer work by yourself? Or do you want to go do it with like a group of people you get along with?
Of course, you're going to want to do it with people” (White male, computer science).
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Peers and friends also served as examples of positive and negative behavior. One student discussed how Greek
organizations, student clubs, and friend groups helped him to realize the importance of kindness and sensitivity in
interpersonal interactions:

I've been part of like friend groups: one friend group which is very socially responsible, one friend group
which is not as much. And the difference is really stark to me and ... so that's like a very, very clear contrast
... like how being socially responsible or just like being more considerate of others can help not only you
but also others like everyone. (Non-White male, industrial engineering)

We see this as consistent with a microethical focus (Herkert, 2004), here applied to personal, not professional,
issues. Perhaps as a result of the heightened visibility of social interaction and its importance to overall student develop-
ment, a number of the interviewees (approximately one third of the sample) discussed social responsibility in terms of
interpersonal microethical behaviors. When prompted to consider professional social responsibility explicitly, they
began to define it similarly, in terms of interpersonal behavior and professionalism. The same student offered that:

The decisions I make, even if they don't affect anyone else but myself, I still hold them to a high standard
for me ... not manipulating results, not promising outwardly ambitious results which deep down you know
are not true ... being honest with the client, being responsible for the decisions and suggestions that
you make.

So they don't connect as much to my career, but they do affect how I make my decisions in terms of
what I consider is ethical, what I consider is unethical, what I consider is socially responsible, what I con-
sider is socially irresponsible, what I consider to be disrespect to others. ... And that has influenced the way
I carry myself, the way I live my life but — and it will also definitely result in the way I have professional
interactions with people but, as of now, it hasn't really affected my career direction. (Non-White male,
industrial engineering)

These statements are consistent with a microethical focus that one might see expressed in a professional code of
conduct (Herkert, 2005). The student appears to focus on interpersonal behavior at work, but bracket or “weed out”
(Downey & Lucena, 1997) broader macroethical concerns like the choice to engage in the career altogether. Interest-
ingly, the student even relates professional responsibility to his own personal standards for himself.

We represent these results in Figure 2, which divides microethical and macroethical foci by personal and
professional dimensions (specific examples were extrapolated from student interviews). Our findings suggest that stu-
dents were able to translate micropersonal ethical attitudes into a microprofessional ones and that this process of trans-
lation was relatively straightforward. Students greatly appreciate the importance of kindness, tolerance, honesty, and
similar virtues, emphasized by their upbringing and reinforced during college socialization. In turn, the interviewees
plan to bring these character traits into the workplace.

However, this interpersonal “good neighbor” interpretation of social responsibility did not seem to extend to
concerns about the broader macroethical impacts of their future professions. While students were perfectly
capable of identifying important public-oriented professional social responsibility concerns, the more microethical
concerns learned through interpersonal interaction were simply more salient to their understanding of social
responsibility. Moreover, students typically identified distinct macropersonal (e.g., student mental health or social
inequality) and macroprofessional concerns (e.g., aviation safety or pollution). As a result, a link was drawn
between micropersonal and microprofessional ethics, but no such link was drawn between, for example, a
macropersonal and macroprofessional ethic.

4.3 | Sufficiency of small acts and religious professional social responsibility attitudes

Several students emphasized how “finding small things to do can even be, like, more meaningful” (White female,
undeclared engineering) than grand gestures. For example:

We had one really great day that we put on like a charity concert and that was, that came out really
successful we raised a lot of money and that went to charity too. So, I think that's influenced me a lot. It's
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shown me that all your actions no matter how small you know it does leave an impact. (Non-White male,
mechanical engineering)

You know, it doesn't have to be any grand like you're going to roll out and decide to give every single
person you see outside a sandwich or something. But it can be something small. It doesn't have to be, you
know, that grand gesture where you're trying to improve the world, improve everything in the world in one
day. (White male, computer science)

Canney and Bielefeldt's work draws on a feminist lens and Delve's service learning model, theorizing that
relationships built through smaller actions and community engagement should help foster professional social responsi-
bility attitudes (Canney & Bielefeldt, 2013; Delve et al., 1990). In that sense, these students’ expressions could reflect a
more realistic sense of their current scope of impact and leave room at a later time for movement toward more robust
social responsibility attitudes.

However, we found that the sentiments often translated into preference for personal and microethical thinking and
a narrowed scope of professional and macroethical responsibility. This was particularly true for students who
emphasized their Christian religious values (n = 10), possibly comingled with political values:

You don't necessarily have to be like 100 percent of my career has to give back to everybody, has to be good
for public well-being, public welfare. That's where, you know, volunteering outside of work can kind of
help you. (White male, computer science)

I'm a Christian, and I think that ... you can do something small and still be helping other people. Even if
you don't feel that your career directly impacts people, you can, I believe that, like, you can do small things
just to, like, show people love and serve other people. (White female, undeclared engineering)
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For me, like, the more societal impact is not something that I'm looking for in the workplace because, I
mean, I know that wherever I end up working, I can find a church in there. I can get engaged with the
community there ... and sort of have an impact with that ... so, I'd say that something that—like I do want
to have a societal impact but that's not something I'm looking for in the workplace or through the work-
place. (White male, chemical and biomolecular engineering)

Instead, several students articulated that they could best realize their religious values through socializing in one's church
or “spreading faith” (non-White female, literature). These findings indicated a striking disconnect between personal and pro-
fessional values. By emphasizing small acts and expressions of religious faith rather than large public welfare concerns, some
students tend to not view one's profession as the pathway to actualize their religious values and obligations. While a full
explanation of this phenomenon is beyond the scope of this paper, American values of individualism and personal responsi-
bility may be contributing factors and notions that are reinforced through engineering's meritocratic ideology (Cech, 2013a).

4.4 | Social/technical divide in early STEM education

Engineering students at our institution are required to receive some form of ethics education to satisfy ABET
requirements. The specific type of ethics offering varies by major; some departments develop major-specific ethics
courses, while other departments suggest a roster of eligible university-wide courses. The students in the study were in
their second year and, thus, typically had not yet completed the ethics requirement, which is most commonly done
during a student's third or fourth year. Moreover, many engineering students in their first 2 years normally focus on
general technical coursework rather than major-specific courses. For this reason, their actual engagement with their
major and profession can be limited during early undergraduate education. Nevertheless, these early years constitute a
foundational component of professional development shaping students’ ultimate professional social responsibility atti-
tudes (Canney & Bielefeldt, 2015; Rulifson & Bielefeldt, 2019).

Coursework can affect student social responsibility attitudes by exposing students to new social issues, that is,
building personal social awareness (Canney & Bielefeldt, 2015). However, these issues were typically not tied to a stu-
dent's discipline or career. One interviewee described an awareness-building experience as meaningful but “definitely”
not connected to her major, as most of her major courses are “very technical-based” with “not a lot of regard to social
concern.” She stated that:

I guess class-wise, I did take a public policy class in my freshman year ... we looked into the effect of like
runoff from like farms ... [that] farmers are allowed to like use up the runoff water like divert the wrong
water to the stream, that stream ends up going like to the ocean and it causes like so much algae growth
which impacts—it killed the fish. ... And so I think that also definitely helped me appreciate like the overall
impact. (White female, mechanical engineering)

When students were exposed to social issues that might foster social responsibility attitudes, it was almost entirely
outside of their foundational engineering and computer science coursework:

Not in my technical classes that I can think of, my CS. In my business classes, we also talked about UN
sustainable goals and we work on product development right now for people with needs. ... So I'm really
enjoying that right now. So most of the social [responsibility topics] have been in business, history,
sociology. None of the technical classes have had a social focus. (White female, biomedical engineering)

On the other hand, students agreed that their engineering and computer science coursework was “pretty technical”
(White male, aerospace engineering). This coursework seemed to actively deemphasize or “weed out” (Downey &
Lucena, 1997) social dimensions of engineering in favor of the dominant problem-solving orientation. For example:

I think just ... how we're sort of taught to address certain topics ... it's basically about like designing products ...
for an end goal, and sort of the things we're taught to look at is ... the engineering specifications and translating
like the customer needs ... but it's not necessarily target[ted] at improving specific groups of people’s lives. It's
just like targeting the specific problem. (White female, mechanical engineering)
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This is highly resonant with prior work on the social/technical divide in engineering education (Cech, 2013b) and
the ideology of depoliticization (Cech, 2013a; Cech & Sherick, 2015). Together, these findings raise the concern
that even students who do develop personal social awareness may do so outside of their own disciplinary context,
and therefore fail to develop professional connectedness (Canney & Bielefeldt, 2015) or professional social respon-
sibility attitudes.

Another possibility is that future ethics or discipline-specific coursework might address social issues better, “saving
it for later classes when they really start kind of being career-focused, career-driven” (White male, computer science).
However, a music technology student with experience in both technical and social science courses questioned the
model altogether. She noted that placing computer science ethics education into a single, required course created
certain expectations, perhaps even limiting student moral development:

There is a CS ethics course, to be fair. ... So, I imagine that's like that's the time to be like ... there is ethics
and it does matter, but I think ... having the social implication[s] come up more often and frequently
would be better training for computer science majors to be aware of what's going on. Because ... I'm not
aware of all the implications. I don't think anyone truly is. ... I feel like if you talk about it once or twice or
like even just in semester, it's just like I'm checking this box. ... I really do believe that with the right
environment, the education could be so much better. (White female, music technology)

Thus, the very act of placing ethics into a single course appears to send the message that ethical thinking can be brack-
eted (Cech, 2013b). If so, pinning hopes on later-term ethics courses to bridge personal and professional values may be
misplaced.

The same student articulated additional ways in which technical and social science courses differed. The contrast
was not just in the coverage of material but even in how technical courses were structurally and pedagogically less
likely to encourage student growth and provide a supportive environment:

Those [technical] classes just feel like you're there to sit down and like learn the information and if you
don't, it's like too bad. ... You'll just have to retake the class ... it doesn't feel like I'm learning to grow
myself. It feels like I'm in there to complete the work to get the degree. ... Some professors have this superi-
ority complex ... in my CS classes or it's like, we know everything kind of deal. You know, then it makes it
feel like you can't ask questions or have discussion. ... I would say, CS students fare worse ... whether it be
due to the larger lecture halls or because the professors are really here for research. There just isn't a lot of
leeway for students to have a personal life or any understanding you need accommodations. (White
female, music technology)

This suggests to us that the aspects of engineering culture that lead to social disengagement go well beyond topical
focus or curricula. Instead, structural aspects like lack of positive student-teacher interaction, large class sizes, and a
survival-of-the-fittest mentality may play important roles in the failure to nurture professional social responsibility
development. We see these as manifestations of what Cech calls the ideology of meritocracy (Cech, 2013b). Students are
expected to sink or swim and learn to “weed out” aspects of their interests and identity outside of the technical work
(Downey & Lucena, 1997). As a result, one student reflecting on the connection between her future profession and
social responsibility offered that:

Maybe some other careers ... [you] can just focus on social welfare ... but for CS I think it's something you
have to do on your own to figure out. (Non-White female, computer science)

Overall, STEM coursework appears to be a negative influence on social responsibility attitudes, often reinforcing the
technical nature of STEM careers to the exclusion of social concerns. Our findings also suggest that topical absence of
social issues in engineering and computer science curricula (the socio/technical divide) is not the only factor
influencing students. Instead, structural aspects of engineering and computer science education may be just as impor-
tant, such as the nature of student-teacher interaction, openness, compassion, and an emphasis on student personal
growth rather than merely getting through a degree program. These structural elements, related in part to the competi-
tive and meritocratic ideology of engineering, may constitute key, underexplored influences in social responsibility atti-
tude decline.
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4.5 | Professional social responsibility as a loose boundary constraint or delayed goal

The interviewees uniformly viewed themselves as good people and as holding altruistic intentions. As discussed,
however, they often did not connect personal social responsibly attitudes to professional ones. Even students who
could articulate public welfare issues pertaining to their profession often described a completely distinct set of
unrelated issues as their personal social concerns. Personal social responsibility might entail having compassion,
being there for friends in need, and being sensitive or tolerant, while their conceptualization of professional social
responsibility often relates to product safety, waste, or efficiency. Yet the interviewees rarely discussed topics
pertaining to macroprofessional social responsibility.

One case in which students did move beyond microprofessional values relates to how they might avoid working at
clearly socially irresponsible industries or companies. As one student noted, “I'd be very hesitant to work for a company
that I see is like socially irresponsible ... like that would definitely be a huge red flag” (White male, chemical and biomo-
lecular engineering). However, some interviewees seemed to assume that their professional choices would meet their
own standards of socially responsible behavior quite readily:

So I think by a broad definition it's hard for anything I'm likely to do with my expertise to not involve some
degree of social responsibility simply because my hope and goal and I think really anything that I'm going
to be doing will in some way advance humanity's capability for flight, which I feel is, in whatever small
way I contribute to it, a valuable thing for, really, mankind as a whole. (White male, aerospace
engineering)

For example, like I applied to Johnson & Johnson. And obviously they're kind of very philanthropic like
healthcare organization. So being able to work for them through efficiency in their business is also, you
know, as a whole, you know, making the world a better place. (White female, biomedical engineering)

By this minimal standard, nearly every profession contributes to some social good. According to this view, avoiding
“irresponsible” companies or industries might not constitute a particularly clear and meaningful constraint.

Several interviewees also seemed to expect or hope that their social responsibility activities would fall into place
eventually in one's career and life. In the meantime, academic success and career growth appear to be the clear
priorities:

At least the little bit of exposure that I've had, it's geared more towards gaining skills rather than being
ethical ... about it. And I'm not saying that this is not a topic of like of concern. It's just there are a lot of
priority at this point for like most students is to gain skills. (Non-White male, industrial engineering)

T've tried a little bit, but, I mean, this is my first job internship. I just really am looking for a place that I
can just start somewhere, you know? And, I have my dream job, my dream goals, and then I am working
towards them. But, you got to start from baby steps, right? (Non-White male, mechanical engineering)

This deprioritization minimizes the importance of professional social responsibility. Students may hope that, by serving
their employers “faithfully and professionally, it will somehow all work out in the end” (Catalano, 2007, p. 2). However,
one interviewee, reflecting on a professor's advice about volunteering during a keynote speech, worried that a personal/
professional divide was instead a “trap” that would limit her long-term professional social responsibility behavior:

I was just thinking how this guy is a professor. Like he has so much expertise and years and years of experi-
ence under him. But even his mode of making a difference is to tell his students to go and ... volunteer and
teach at [local] schools. ... But like we're all going to be professionals, right? Like isn't the point of these
years that we're sinking into learning something to use that something for some like greater purpose? ... I
was just thinking about how we tend to like, we commit to a profession and then you see all these people
who, I don't know, like they volunteer at the Red Cross or something. And the rest of the time they're
investment bankers. But if you're an investment banker, 40 hours a week, then why don't you figure out a
way to use investment banking to change the world in some way? And I'm really scared of falling into that
trap. (Non-White female, chemical and biomolecular engineering)
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These students’ undergraduate experiences do not seem to have bridged the divide between personal and
professional values, and may have even reinforced the initial conception that these are distinct spheres. Moreover,
Rulifson and Bielefeldt (2018; 2019) have found that professional internships, important developmental experiences
during later undergraduate education, can further deprioritize social responsibility as a priority. Without efforts to
change a student’s ranking of priorities and conception of career responsibilities, social responsibility concerns appear
to take a backseat, serving as either a very minimal constraint on job choice or an aspiration that students are willing to
defer to a later point in time.

5 | DISCUSSION
5.1 | Building on the engineering education literature

Our study offers several key findings of interest to engineering educators and other scholars. Foremost, our research
builds on work by Cech and Sherick on engineering disengagement; Canney, Bielefeldt, and Rulifson on professional
social responsibility development; and Herkert on microethics and macroethics. Cech’'s work importantly emphasized
the culture of engineering disengagement and offered several explanations for it, including the sociotechnical divide
and accompanying depoliticization of engineering education (Cech & Sherick, 2015), and the interviewees' experiences
provide further evidence that these ideologies (Cech, 2013b) do encourage students to ignore or undervalue the social
dimensions of engineering, including their own social responsibility concerns.

Bielefeldt and Canney advanced this line of research through constructing a conceptual framework and survey
instrument to better understand professional social responsibility development. Their research has identified various
student demographic characteristics, community engagement experiences, and internships as factors influencing stu-
dent social responsibility development. We extend this work by looking deeply into the distinction between personal
and professional social responsibility. Our primary contribution is the identification of a new barrier to professional
social responsibility development—the divide between microethics and macroethics.

In particular, our results indicate that many students at this important development stage, during their second year
of college, are strongly influenced by their interpersonal interactions, especially with peers. In turn, students develop
microethical personal attitudes that emphasize values like compassion, tolerance, or honesty in small-scale social set-
tings. However, our findings indicate that a focus on personal microethics may translate only into professional micro-
ethical views, while failing to translate into macroethical development. Moreover, even when students are encouraged to
build their personal macroethical awareness, this may fail to translate into a clear sense of professional macroethical
awareness if the topics of concern are conceptually dissimilar.

Our study offers a few other findings of interest. First, we find that a “sufficiency of small acts” mentality, related in
part to religious or political values, may encourage microethical social responsibility activities that are outside the
sphere of the students’ future profession. This may thereby act against professional macroethical development. Second,
students’ social responsibility attitudes appeared to be shaped significantly by experiences and influences prior to col-
lege, raising the concern that their attitudes are relatively fixed. Third, the results raise additional features of the merito-
cratic ideology of engineering and computer science education that may shape student social responsibility, such as
teacher-student dynamics, a [low] level of tolerance for student failure, and a “check-the-box” mentality to degree com-
pletion. Finally, student responses indicate that students may begin their professional career under the fatal premise
(Myers et al., 1997) that they and their future employers are probably “ethical enough,” and that it may be safe to defer
social responsibility concerns until later in one's career.

5.2 | Implications for educators and administrators

Given that students largely determined their academic path because of intellectual interest and that few have a robust
understanding of their future profession, universities and educators are likely to inherit an uphill challenge of helping
students connect intellectual interests with moral obligation and personal values with professional ones. This is all the
more difficult if students have little direct guidance on what career pathways to pick, which are socially responsible,
and what options students have to infuse social responsibility in their profession. Our study, thus, urges the need for
action and innovation by practitioners in higher education, including administrators and engineering educators.
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Because fostering student personal social responsibly attitudes may fail to translate into professional ones,
practitioners should consider adopting discipline-based social responsibility strategies. A variety of strategies have been
fruitfully applied to foster professional social responsibility attitudes, including interdisciplinary team teaching (Walsh
et al., 1975), discipline-specific case studies (Alpay, 2013), and a global challenges strategy (Vanasupa et al., 2006). Edu-
cators should also develop creative new strategies which aim to leverage students’ personal social responsibly attitudes
and the importance of peer interaction to foster professional responsibility development, for example, by creating
venues for peer dialogue about career choices and bringing in recent graduates to speak.

Yet, many universities continue to rely on a single ethics course to satisfy ABET or similar requirements. Such a
dedicated ethics course, even late in a student's academic career, is likely insufficient and ironically may even serve to
reinforce the sociotechnical divide by bracketing and minimizing the importance of ethics. Instead, a renewed push for
ethics across the curriculum should occur (Cruz & Frey, 2003; Rulifson & Bielefeldt, 2019). This means incorporating
discussion of ethics and social responsibility into arguably every course (Lucena & Leydens, 2015), even traditional
courses such as Circuits (Lord, Przestrzelski, et al., 2019), to reinforce its importance and build student (and educator)
awareness and skills. While instructors may have some capacity to implement classroom-level strategies, broader struc-
tural reforms will require top-down support from university administrators, regional or national government regulators,
and arguably changes to certification criteria for engineering programs (Zandvoort et al., 2013).

A further challenge this study reveals is that students may settle for assumptions that avoiding the worst of the
worst employers suffices to meet one's obligations to do good for the public or that social responsibly obligations can be
satisfied later on after achieving other career goals. Engineering educators should actively challenge this assumption
and encourage students to rank social responsibility as a higher priority that should not be deferred. Educators should,
for example, consider describing the difference between microethics and macroethics to help students reflect on how to
frame their professional social responsibilities and make key career choices. This may resonate with students especially
if a professor in their major or department takes the time to discuss the topic. What professors choose to cover, or not,
sends a strong message about priorities.

Finally, our findings suggest that a failure to promote professional social responsibility is explained in part by the
competitive, meritocratic structure of engineering education. Educators and administrators could help to reframe the
structure and pedagogy of engineering by cultivating social responsibility through classroom practices, such as by cre-
ating a supportive environment and interacting with students on a personal level (see, e.g., Klem & Connell, 2004;
Ozaktas, 2013). Educators can look to innovations in engineering education as well as social science, humanities, and
other fields to see how to foster group discussion, personal growth, reflection, tolerance of failure, and an overall
environment more conducive to social responsibility development.

5.3 | Limitations

While our results shed some light on the emerging personal and professional social responsibility attitudes of
undergraduate engineers, there are study limitations worth noting. First, like any qualitative study, we cannot establish
external validity with a high degree of confidence given our limited sample and possible bias resulting from our targeted
sample selection process. Students at our institution and other universities may differ along a variety of factors, and the
students who opted to participate in our study may differ from the broader student population. A self-selection bias
may be present among those who were interviewed; for example, those who are doing relatively well socially or in their
coursework might be more likely to participate.

Second, it is important to reiterate that we interviewed students during the second year of their undergraduate
education. Many of the students did not have a clear professional pathway determined, and most had not partici-
pated in upper-level courses (including ethics courses) or internships in their profession of interest, factors which
can shape social responsibility development. Based on these facts and the students’ discussion of the responsibilities
in their future career, many may not have had a robust understanding of their chosen profession or had not yet
been exposed to its ethical responsibilities. That students expressed a divide between personal and professional
social responsibility in many cases may reflect student attitudes still in an early and developing stage. As such, it is
important to keep in mind that this study aims to shed light on the emerging beliefs of early undergraduates.

Third, prior research and our own conceptual framework acknowledge that a variety of student identity categories
and backgrounds may influence social responsibility development (Naphan-Kingery et al., 2019; Smith &
Lucena, 2016). Due to limitations of scope and sample size reasons, our work here does not address variation by student
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gender, race/ethnicity, socioeconomic status (including first-generation students), international student status, or other
categories. This paper also does not explore in-depth issues related to student major, such as why students select into or
leave certain majors and how these different courses of study are structured. While we saw anecdotal evidence
suggesting, for example, that female students were more interested in social responsibility issues, we think student
variation can be treated more fully in our quantitative or mixed methods analyses, where we have a far larger sample.

Fourth, given our focus on social responsibility and students’ discussion of their own values and motivations, we
were attentive to the possibility of social desirability bias (Nederhof, 1985). Based on feedback from the pilot phase of
interviews, the interview team identified strategies to try to minimize this bias, including (1) adopting a friendly and
honest interviewer stance rather than trying to mask the goals of our study; (2) emphasizing the importance of honest
rather than “appropriate” answers; and (3) allowing interviewees significant leeway in defining and discussing both
personal and professional social responsibility. We hope this approach was successful at eliciting truthful responses,
especially since the interviewees may have felt comfortable with the interviewers, themselves students. Still, we cannot
rule out that student responses were influenced by the subject matter, interview style, or other factors.

Finally, our broader study is significantly interested in community engagement experiences, especially those
connected to a student's discipline. This is inspired by Canney and Bielefeldt's PSRDM framework, which incorporates
Delve's service learning model, and their related work which examines the influence of community engagement in
detail (Bielefeldt & Canney, 2014). In particular, we posit that sustained, collaborative, reflective, and discipline-con-
nected community engagement activities undertaken in the public interest should in particular serve as a key factor in
the development of professional social responsibility. However, very few of the students in our sample discussed com-
munity engagement activities, and none addressed community engagement related to their discipline. Given that stu-
dents are at relatively early stage of their college career and may not yet have had these experiences, we chose to
minimize our discussion here of community engagement though it originally featured more heavily in our conceptual
framework and research design. We plan to reexamine the influence of community engagement during the next round
of student interviews.

6 | CONCLUSION AND FUTURE WORK

Our study evaluates the connection between personal and professional social responsibility development for
undergraduates, and factors before and during college that may influence responsibility attitudes. Using a
semistructured design and directed coding technique, we analyzed 21 interviews with a diverse sample of second-year
undergraduates at a large public engineering institution.

Study findings highlight several important directions for the duration of our larger mixed methods study and for
other scholars. First, they call attention to the micro/macro divide within the personal/professional divide. Building on
our conceptual framework, we think that exploring how micropersonal and macropersonal views received during engi-
neering education do or do not translate into macroprofessional attitudes is an important subject for future research.
Next, the findings encourage us to look to interpersonal aspects of engineering education, such as peer interaction and
the role of instructors on fostering a supportive environment. Third, we intend to explore more deeply how student
conceptions of their profession's roles, identities, and responsibilities evolve in tandem.

We plan to incorporate these concepts into our next-stage student interview instrument design. Our ongoing
survey work will also allow us to explore variation across student gender, race/ethnicity, and major, among
other categories, adding quantitative evidence to the findings identified here. After administration of the final
survey, we will be in a position to measure first-year to fourth-year changes in professional social responsibility
attitudes, correlated with student characteristics and interpreted in the context of themes identified in the
qualitative work.

Overall, our findings suggest that attempts to nurture professional social responsibly attitudes face significant
obstacles. Students appear to place personal and professional values in distinct spheres, pursue academic and profes-
sional paths largely because of intellectual interest rather than societal impact, and may have limited understanding of
the responsibilities tied to their future profession. Moreover, we find few clear influences that bridge this divide as stu-
dents emphasize a personal microethical perspective that does not seem to translate into professional macroethical atti-
tudes. Some influences, such as the content and structure of STEM coursework and ethics education, may even
reinforce the focus on technical aspects to the exclusion of public welfare concerns. More deliberate efforts are needed
to close this social responsibility gap.
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APPENDIX

SEMISTRUCTURED STUDENT INTERVIEW PROTOCOL

This appendix introduces the semistructured interview protocol that was administered to students during the study.

Student academic and career background

« Could you tell me your full name?
« What year are you in your studies here?
« What is your major? Have you switched majors or do you intend to switch majors at any point?
o Note: if yes, why did you/are you going to switch?
« Do you have a sense of your intended profession?
o Note: if no, focus on major and the kind of activities/work in that major
« How would you describe the nature of that profession?
« How did you come to that view of the profession?
o Probe: experiences, influences, classes, internships, and so forth.
« Why did you select that major? Profession?
o Probe: how did you come to that decision?

Social responsibility attitudes

« Now Id like to talk a little bit about the role of social responsibility in that profession. How would you
describe the nature of social responsibility, or concern for public welfare or public good, in the context of
that profession?

o Note: if necessary, focus on major and the kind of activities/work in that major

« How did you come to those views of the nature of social responsibility in the profession, that is, PSR?

« Did social responsibility factor into your decision to pursue that profession? (Major?)

« Prior to college, what were the biggest influences on your views of social responsibility?

o Probe: courses, community engagement experiences, internships/work, teachers, family, other students
o Probe: brief description. Get a sense of the key characteristics (people, motivation, duration, emotional/intellectual
influence, etc.)

« During college, (briefly) what have been the biggest influences on your views of social responsibility?

o Probe: courses, community engagement experiences, internships/work, teachers, family, other students

« To what extent do you think your views on social responsibility were set before college versus since you started col-

lege? How about professional social responsibility?

Community engagement/experience characteristics

« Now I'd like to talk a little bit more about the experience(s) you identified in college which influenced your views of
social responsibility. Starting with the (first) influence or experience you identified, , could you
describe that in more detail?

o Note: start with the earliest experience/influence first.

« What motivated you to pursue this experience?

o Probe: academic requirement, group activity, personal motivation related to SR

« Over what period of time were you engaged in this experience?

o Probe: duration and frequency
« Was this experience related to a course you took?
o Probe: curricular, cocurricular, extracurricular

« Was this experience related to your major and/or intended profession?
o Probe: what was the nature of the disciplinary connection

« Where did this experience occur?

o Probe: on or off campus, community-based or school-based
« Who determined the goals of the experience?
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o Probe: student driven, community driven, or collaborative

How closely did you collaborate with the community?

o Probe: did you do most of the work independently or did you collaborate regularly with the community?
What was the final outcome or product created as a result of the experience?

o Probe: did that outcome/product make a difference in how you perceive the experience?

Did you engage in either formal, facilitated reflection or personal reflection related to this experience?

o Probe: how impactful was that reflection for you?

Did the experience affect you emotionally or would you describe the influence as more of an intellectual nature?
o Probe: stronger identification with community, stronger identification with issue

Impact on views of professional social responsibility

To what extent did the experience change how you are thinking about your future professional goals?

o Probe: how important it is to find work with SR components; how you will integrate SR into the work

To what extent did the experience change your views of the nature of your intended profession itself?

To what extent did the experience change your awareness of how these social issues/challenges are related to your

intended profession?

To what extent did the experience change your sense that you can impact these challenges through your intended

profession?

To what extent did the experience change your sense of obligation that you should impact these challenges through

your intended profession?

o Probe (if changed major): how did this experience relate to your decision to change your major if at all?

Which aspects of the experience do you think had the greatest impact on your views of professional social responsi-

bility, if any?

o Probe: duration, frequency, setting, disciplinary connection, location, initiation, level of collaboration, final out-
come/product, reflection, emotional connection

o Note: share list above. Something like frequency might not stand out, so emphasize it.

Finally, how would you describe your current thinking about social responsibility (before today), and is that some-

thing that you have been pursuing or planning to pursue?

o Probe: academic versus nonacademic, activities, classes, personal reflection

o Probe: overall level of importance/salience of SR to the student currently
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