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Abstract— This highly interactive special session has two
goals: developing a deeper understanding of current research on
engineering practice, and connecting and growing a diverse and
vibrant scholarly community interested in this topic. There has
arguably never been a more exciting time to examine engineering
practice. In addition to a strong employment outlook for most
engineering specialties, engineering careers are being reshaped
and reimagined by rapid technological change, intensified
globalization trends, new cross-disciplinary interactions,
demographic shifts, and changing organizational structures.
Colleges, universities, and organizations such as ABET, Inc., the
National Academy of Engineering (NAE), and the National
Science Foundation (NSF) are leading the charge to improve the
alignment of engineering education with the demands of
professional practice in response to these trends, potentially
revolutionizing how current and future engineers are prepared
as innovators, leaders, and change agents. Yet, not much is
known about the diverse and multi-faceted realities of modern
engineering practice and how this knowledge can be used to
improve the education and training of engineers across career
stages. Through presentations, networking opportunities, and
group discussions, the special session will focus on using research
on engineering practice to transform engineering education and
the workforce.
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I. INTRODUCTION

Research on engineering practice has proliferated in recent
years. The number of conference papers, journal articles, and
research grants concerned with studies of engineering practice
continues to grow. There have also been considerable numbers
of NSF CAREER awards and Ph.D. dissertations devoted to
the topic in the last ten years. Still, additional scholarly work is
needed for engineering education to keep pace with the
evolving nature of professional practice and develop a more
comprehensive picture of engineers, their practices, and their
work environments. The 2006 National Engineering Education
Research Colloquies (EERC) research agenda identified
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“Engineering Epistemologies”, concerned with “describing and
defining the nature of engineering work”, as one of five main
research strands in the field [1]. Summarizing the current state
of research on professional engineering work, Stevens, Johri,
and O’Connor point to a need for further “concrete and
trustworthy images of professional engineering” [2]. Trevelyan
similarly prefaced his own book of engineering practice by
pointing to “a tiny number of earlier research studies”, then
stating, “[e]ngineering has been invisible to nearly all of its
participants” [3].

High quality investigations of engineering practice could
profoundly influence ongoing efforts to improve the alignment
of engineering education and the workplace, in turn leading to
better preparation, increased satisfaction, and greater retention
of engineering graduates. More nuanced understandings of the
day-to-day experiences of engineering work can also make it
easier to creatively reimagine professional practice to better
serve working engineers, their employers, and society. In fact,
coordinated efforts in this direction would directly address
what Walther and Radcliffe have described as a “competency
dilemma” in engineering education, “where programs designed
to meet the stated needs of industry, still seem to fail to
produce graduates with the necessary competencies for
successful performance in practice” (pp. 48) [4]. This special
session will help narrow these gaps between industry needs and
graduate capabilities by appraising the current state of research
on engineering practice while working to seed and grow an
emerging scholarly community that is well positioned to carry
out evidence-based transformations of engineering education
programs in both academic and industry settings.

II. PREVIOUS WORK ON ENGINEERING PRACTICE

Previous work on engineering practice includes a rich
collection of studies across both disciplines and time. One of
the earliest empirical examinations of engineering practice was
a comparative study of different technical groups in industry by
Barnes in 1960 [5]. Studies of engineering practice started to
proliferate in the 1980s and 1990s, with many adopting the



ethnographic and observational traditions of Science and
Technology Studies (STS). Anderson et al. identified, in their
own review of the literature, three main insights to which this
body of work contributed, namely that engineering work: is
uncertain and, therefore, “messy”, is a social and collaborative
endeavor, and revolves around problem solving [6].

More recent work on engineering practice has been more
diverse, partly due to increased attention over the last two
decades to engineering education and workforce issues,
coupled with interest from a wider variety of academic fields.
Notable topics under the larger umbrella of current research on
engineering practice include: (1) engineering design practices,
(2) engineering collaboration across geographic and
disciplinary boundaries, (3) the development of engineering
expertise and situated workplace learning, (4) new engineer
socialization, mentorship, and learning, (5) the difference
between engineering problem solving at work and at school,
(6) early career engineers’ perceptions of engineering work, (7)
the experiences and retention of women in engineering
workplaces, and (7) international perspectives on engineering
practice.

Current studies on engineering practice contribute
significantly to understandings of engineering practice. At the
same time, they are limited in scope, scale, and methodology,
with many based primarily in interviews and observations.
Furthermore, the use of theoretical or conceptual frameworks
in studies of engineering practice has been sparse, and those
who have adopted frameworks for their research have not
generally agreed on which are most suitable and generative.
The field is also only just beginning to look at the workplace
experiences of underrepresented groups in engineering such as
racial/ethnic minorities and LGBTQ individuals, as well as
engineers from non-Western cultures. There is a question of
whether and how engineering practice is changing over time,
possibly rendering earlier findings obsolete. Lastly, it is unclear
what influence scholarly work on engineering practice has had
on other researchers, educators, and/or employers.

For research on engineering practice to continue to evolve,
the field must expand its use of different research methods and
theories, engage different subject populations, and leverage one
another’s expertise, and perhaps even datasets, to arrive at new
insights about engineering practice that are rich, robust, and
transferrable to educational and organizational practice. This
special session will help begin to lay this foundation.

III. SESSION GOALS

Prior to this special session, the organizers conducted a
workshop with researchers and others interested in engineering
practice to examine the nature of engineering practice and the
state of the research regarding our knowledge of engineer
practice. The outcomes of this workshop will be presented in
this special session.

The specific goals for this special session include: (1) to
connect a diverse and scholarly community focused on
engineering practice, which can seed new research
collaborations, projects, and funding proposals, (2) to help
identify promising topics, sites, partners, methods, and theories
related to research on engineering practice, and (3) to explore

how theory and research findings on engineering practice can
be used to further reimagine and transform engineering
education and the workplace format.

This session represents a unique opportunity to engage
researchers, educators, policymakers, and employers in
conversation about how they can work together to ensure the
success of engineers in the workplace. One of the most
immediate impacts of the session will be an increased
understanding of practicing engineers’ experiences. Better
understanding of engineering practice represents a significant
impact to the engineering education community, which strives
to improve the preparation and training of engineers. This work
will also stimulate other engineering education researchers to
conduct their own studies related to engineering practice; along
these lines, the session has a specific aim to help grow the
number of junior scholars (i.e., graduate students, post-docs)
involved in this research field.

IV. SESSION PLAN

This highly interactive eighty-minute special session will
be organized and run based on the following plan:

e Organizers introduce themselves and give a
presentation on the current state of research on
engineering practice, including an overview of ground-
breaking practice studies from engineering education
and other fields. (15 minutes)

e A “speed dating” activity to allow participants to
network, learn about each other’s work, and find
common interests. (15 minutes)

e Participants will then organize into small break-out
groups to discuss topics and themes related to research
on engineering practice. Possible topics/themes include:
mapping the ecosystem of current research on
engineering practice, identifying key problems or gaps
in knowledge, developing new research questions,
sharing best known methods for research on
engineering practice, and discussing how findings from
research on engineering practice can be used to advance
engineering education. (20 minutes)

e FEach small group will then report out to the group as a
whole, followed by large group discussion and
synthesis. (20 minutes)

e The session will conclude with a summary of insights
that emerged from the small and large group
discussions, as well as recommendations for next steps
as a field. (10 minutes)

V. SESSION ORGANIZERS

The five organizers have background, experience, and
expertise in a range of methodological, topical, and theoretical
considerations related to research on engineering practice.

e Samantha Brunhaver studies engineers’ school-to-work
transitions and early work experiences, the “gaps” in
engineering education for preparing students for
professional practice [7-10]. She has expertise in Social



Cognitive Career Theory and longitudinal and mixed-
methods research.

e Brent Jesick studies global engineering practice and
early career engineering practice, with emphasis on
probing day-to-day work experiences and identifying
key competencies [11-14]. He has expertise in
longitudinal and mixed-methods research and
theorizing engineering as sociotechnical work.

e Alexandra Coso Strong studies engineering teams
engaging in complex system design, including the use
of communicative artifacts, the role of persuasion in
decision-making, and the integration of stakeholder
considerations [15-18]. She has expertise in conducting
multiple case studies and collaboration as it informs
design work.

e Russell Korte studies the experiences of engineering
students and graduates as they transition from school to
work [8-10, 19-21]. He has expertise in longitudinal and
mixed-methods research, the philosophies and theories
of engineering education and practice, and engineering
student identity, and career development.

e Reed Stevens studies engineers in situ to understand
how engineers learn in universities and workplaces [2,
22-25]. He has expertise in ethnographic and video-
based research and cognition and learning in STEM
workplaces.

VI. SESSION OUTCOMES

The proposed session is a relatively modest intervention
designed to grow community and collaboration, and yet, has
high potential for a large return on investment. The organizing
team will carry out the following post-session actions in order
to directly link the activities of the session with a longer-term
vision for capacity and network building in the field: (1) write
up, send to all session attendees, and post publicly a brief white
paper summarizing key insights and recommendations from
the session, and (2) create and distribute a mailing list or other
directory to help session attendees (and others) identify
complementary sources of expertise and connect with others
around topics of mutual interest.

The session will also contribute to the following long-term
outcomes: (1) a global agenda to inform key stakeholders in
decisions about future research on engineering practice, (2) the
development of a community of researchers, employers, and
educators dedicated to exploring how research findings on
engineering practice can be used to bring engineering
education and professional engineering work into closer
alignment, and (3) new research collaborations, projects, and
funding proposals to reimagine engineering practice. An
external evaluator will collect data during and after the session
to evaluate both short-term and long-term outcomes.
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