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Abstract— This WIP research paper explores how engineering
doctoral identity influences the perceived career prospects and
resources of domestic engineering doctoral students. The
qualitative research methodology of Narrative Inquiry was used
to highlight the experiences or ‘stories’ of nine domestic
engineering doctoral students from in-depth interviews at a
research institution within the western United States. This WIP
paper will focus on one of three themes, Engineering Doctoral
Identity, that emerged from thematic analysis of the data. This
analysis revealed that the aggregate perspectives of student
participants revealed a co-constructed engineering doctoral
identity. This identity was formed primarily in response to
‘insiders’, or people who have or are pursuing a Ph.D. in
engineering. On the other hand, doctoral student participants had
to manage their perceived fit with ‘outsiders’ who assess the utility
of a Ph.D. in engineering for employment. Doctoral student
perception and utilization of resources was also influenced by
insiders (i.e., engineering faculty), which revealed a preference for
resources offered by insiders. Career resources offered by major
professors/research advisors were highly regarded and sought
after by participants while those offered by Career Services were
not pursued at all.

Career prospects are important at all stages of their doctoral
experience (i.e., entry, integration, candidacy) and are an
important factor in doctoral student retention [5] – [8]. Doctoral
students’ intention to quit has been linked to factors including
lack of employability, lack of career prospects, and a poor job
market for Ph.D.s [1], [9]. Providing this type of career advice
and support (including professional development opportunities)
is typically an expected function of a student’s research advisor
or mentor [10]–[14]. However, doctoral students and recent
doctoral recipients report that they do not receive adequate
career information before or during their Ph.D. program [15],
especially for careers outside of academia [4], [16], [17]. This is
salient for the field of engineering where only 13% of new Ph.D.
recipients in engineering report academic commitments, which
is consistently the lowest among all disciplines [18]. This
indicates that there may be a mismatch between a student’s
personal career goals, the training and support they receive, and
the multiple career options they pursue [19].
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I. INTRODUCTION
Recruiting and retaining doctoral students is important to
ensuring faculty productivity, especially in disciplines such as
engineering where individuals can attain a well-paying job with
a bachelor’s or master’s degree [1]–[3]. Doctoral students
receive the training and skills to become an independent
researcher while simultaneously assisting faculty with research
and teaching. However, doctoral students may lack the support
or resources to pursue the job position of their choice, especially
for non-academic positions [4]. Therefore, it is important to
provide them with opportunities, training, and information (i.e.,
resources) about different types of careers to not only ensure
they are productive contributors of teaching and research, but
also equip them for future career prospects.
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This WIP paper will discuss how the formation and
negotiation of an Engineering Doctoral Identity influenced the
types of resources Engineering Doctoral Students (EDS) sought
out for their prospective careers.
II. THEORETICAL FRAMEWORK
This study is grounded in the combination of Gardner’s
Theory of Doctoral Student Development [20], and PersonVocation (PV) Fit in the context of doctoral study [21] as a
theoretical framework. Gardner’s theory of doctoral student
development describes three stages of doctoral student
experience. The three stages are: (1) Entry: prior to admission
and first semester; (2) Integration: second semester to the
qualifying exam; and (3) Candidacy: after qualifying exam to
graduation. Each stage has their respective challenges that must
be met with appropriate support structures. For example, during
the candidacy phase, doctoral students face the challenge of
completing a dissertation while also searching for a job. To
overcome this challenge, the student could utilize time
management skills they developed over the course of their
study and seek advice from peers in a similar situation and
faculty who have also experienced this. Person-Vocation (PV)

fit is a sub-theory within Fit theory [21], [22]. PV fit describes
the positive feelings an individual has towards a profession and
the tasks and experiences required for that profession [21]. PV
fit posits that an individual will persist in a profession if there
is a congruence between the individual and their work
environment [23]. For doctoral students, this fit would be with
their academic experiences and perceived career options [21].
The combination of these frameworks surmises that
doctoral students will develop over time if they have the
appropriate supports (e.g., resources) which helps them to meet
the various challenges of their program and which align with
their vocational interest [20], [21]. For this study, a resource is
defined as information, people, recommendations, trainings, or
other assets that can be used to help doctoral students develop
the skills needed to become a more attractive candidate for hire
in their chosen profession or help them with their job search
process. Supports as they are characterized in Gardner’s Theory
of Doctoral Development [20] include individuals who provide
these resources and/or other psychosocial support (e.g.,
mentors, university staff) and embedded structures that provide
opportunities for doctoral students to develop the necessary
skills and aptitudes needed in their intended profession.
III. METHODS
This paper is situated within a larger study [24] which sought
to explore the perceived career prospects of domestic EDS
through Narrative Inquiry [25], [26] and how those different
career prospects (non-academic vs. academic) influenced the
types of resources they pursued. While the limited scope of this
WIP paper cannot adequately capture the participants’ stories, a
combined EDS narrative is presented within the larger study
[24].
Nine current or recently graduated engineering domestic
doctoral students at a research intensive Predominantly White
Institution (PWI) within the western United States participated
in this study. Domestic EDS were recruited from four
engineering departments through purposeful sampling and
supplemented by convenience and snowball sampling to
increase participation [26]. There were 2 women and 7 men in
the study and all participants were White. The majority of
participants (5 out of 9) received their previous degree(s) from
their current institution. Participants ranged from being in their
first semester of doctoral study to being recently graduated and
having their degrees posted. These mapped along the three
stages of doctoral student development (i.e., entry, integration,
and candidacy) with recent graduates being added as a fourth
category. All participants were funded through an assistantship
or fellowship, and one had outside employment as an engineer
in industry. Additional information about the participants is
provided in Table 1. As there was a small population pool to
draw from, gender and engineering discipline are omitted to
preserve respondents' anonymity. For example, one engineering
department only had two domestic students that met the
recruitment criteria.
Data were collected from EDS participants through semistructured interviews and analyzed using literary (i.e.,
dramaturgical) and a priori coding methods and thematic
analysis [26] – [28].

TABLE I.

LIST OF PARTICIPANTS AND THEIR CURRENT PHASE OF
ENGINEERING DOCTORAL STUDENT DEVELOPMENT.

Participant
ID

Development
Phase

DS #1
DS #2
DS #3
DS #4
DS #5
DS #6
DS #7
DS #8
DS #9

Candidacy
Candidacy
Recent Graduate
Entry
Recent Graduate
Integration
Integration
Integration
Integration

Have a
M.S.
degree
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

M.S. degree in
same field as
Ph.D.
Yes
No
No
No
No
Yes
Yes
N/A
Yes

IV. RESULTS
Thematic analysis yielded the emergence of three themes:
(1) Engineering Doctoral Identity; (2) Engineering Doctoral
Skill Development; and (3) Time. This WIP paper will
primarily focus on the first theme of Engineering Doctoral
Identity.
Throughout their narrative interviews, EDS described their
experiences and what it meant to be a doctoral student within
the discipline of engineering. While each participant had unique
experiences and contexts, their aggregate perspectives revealed
an Engineering Doctoral Identity (EDI) that evolved throughout
their time in their doctoral program and was co-constructed
with individuals in their department such as faculty and other
doctoral students (i.e., ‘insiders’). EDS also perceived the
influence of ‘outsiders’ (i.e., individuals without a Ph.D. in
engineering) and how to shape their identity respective to them,
especially if they were considering careers outside of academia.
EDI was primarily shaped by insiders who had a say in how
well a student ‘fit’ within their departments. This resulted in an
internal tension within participants between meeting the
expectations and requirements of what insiders determined
what made an EDS successful and what skills (e.g., teaching)
the participants perceived were important for their future
careers.
A. Insiders
When considering the EDI from an insider perspective,
research emerged as central to this identity. Research was so
valued by the participants that 8 out of 9 participants explicitly
emphasized skills and aptitudes related to conducting research
(e.g., specific research techniques, working independently) as
important to their current role and future careers. Also,
participants indicated how faculty research advisors reinforced
the importance of research and instilled these values and
aptitudes (e.g., precision, technical competency, innovation)
into their students and through corresponding metrics of
success (e.g., publishing papers, presenting in conferences).
This finding was in spite of the fact that the majority of
participants (5 out of 9) preferred careers that did not emphasize
research (e.g., teaching, helping others). Moreover, participants
emphasized their Ph.D. dissertations as a rite of passage and a
way to prove to other academics (i.e., insiders) that they knew
how to conduct research. For example, a recent graduate stated:
The purpose of the dissertation is simply to show your
committee that you know how to do research in the field.
You understand what methods are appropriate, you

understand how to state a problem, and do the
methodology to say here's the correct method to answer
that question and how to collect the data and how to
analyze it. And that is all you have to do. So, really, a
dissertation is like a research paper. (DS #3, Recent
Graduate, Line 67)
This focus on research often caused a strain for participants
who were interested in teaching-focused careers and wanted to
develop their teaching skills. These participants had to
individually seek out and make time for professional
development opportunities related to teaching within but
mostly outside of their program. Participants at all stages of
doctoral student development were aware of teaching being
secondary to research. Participants stressed that they were not
being barred or overtly discouraged from pursuing teaching
opportunities by their research advisors, but rather they were
not actively supported and had to ensure that met their research
obligations first.
B. Outsiders
Depending on what type of career the participants were
considering, EDI was influenced by ‘outsiders’, or individuals
who do not have Ph.D.s and/or are outside of engineering.
Outsiders could be prospective employers in industry who
assess the utility of hiring engineers with a Ph.D. versus a
bachelor’s or master’s degree. In the context of the university,
outsiders also included university staff that participants have or
could potentially interact with because they offer career
services or have professional responsibilities towards graduate
students (e.g., Career Services staff). Outsiders played a role in
influencing how the participants navigated their individual
EDI, especially if those participants were considering or
applying for careers outside of academia. Participants
expressed awareness that some employers may not necessarily
know what getting a Ph.D. entails or what skills and aptitudes
they have. Generally, the participants believed that nonacademic employers would see their degree in a positive light,
and they would be able to start at a higher pay and prestige level
than engineers without a Ph.D. However, participants also
expressed that employers could potentially view them as
overqualified or too much of a perfectionist due to
misconceptions or stereotypes about Ph.D.s. For example, one
participant stated about the perception of non-academic
employers:
I think there is a level of, I don't know, respect or trust in
the work of a Ph.D. but I think it also, in some ways, it
borders on an idea that you give a project to a Ph.D. it
might not ever get done because of the perfectionism
required with it. So I think that might be the general, the
feel, in the industry of you do a Ph.D....you know, if you
hire a Ph.D., you get a huge amount of skill set, but then
you might also get the downside of too much skill…[…]
depending on the person, they're like, "Oh goodness, a
Ph.D.." It's like, "We'll get a good answer, but we'll get it
in 17 years." So sometimes there's always that joke that,

you know, going around too. (DS #8, Integration Phase,
Line 46)
When negotiating between the skills they currently had and
were gaining and how employers would see them, the
participants expressed that there had to be a certain level of
match between the employers needs and what they personally
wanted for their careers. One participant expressed that while
engineers with Ph.D.s are qualified for jobs that can be done by
an engineer with a bachelor’s degree, they would not
necessarily enjoy the work because it would not allow them to
be innovative or develop new techniques to solve new
problems. While participants acknowledged that some Ph.D.
recipients would be willing to overlook a lower salary or other
factors, employers may still perceive the potential candidate as
a risk if there is a mismatch in job function or the needs of
industry. This was exemplified by some participants’ belief that
industry was focused on creating products while a Ph.D. was
mainly concerned with theory. This product vs. theory view
resulted in the perception that Ph.D.s were inefficient.
This potential mismatch in the skills and aptitudes of
engineers with Ph.D.s and industry needs also manifested in
how participants described the differences between an engineer
with and without a Ph.D. Several participants described
engineers without a Ph.D. in more of a technician role that
performed routine tasks. This description was reinforced by
insiders. For example, one participant described some career
advice their research advisor gave them:
So, a bachelor's degree might be more just mundane,
routine work, doing the same thing over and over again,
just applying it differently. And design work would be
maybe for the higher degrees. So, advice like that and then
maybe just advice as to try to find what kinda career would
best suit me type of thing. (DS #9, Integration Phase, Line
99)
C. Negotiation of Identity
Participants of all stages of development (i.e., entry,
integration, candidacy) and of all intended career paths were in
the process of making sense what it meant to have a Ph.D.
within their field and how that would affect their future careers.
Participants internalized the norms and values of an EDI, but
some found vocational misalignments difficult to deal with.
The participants considered multiple career options with certain
preferences (e.g., academia), but they were much less flexible
on the career function—or what activities they would primarily
perform within their job. Participants who preferred research
career functions found themselves more aligned with the
requirements and outcomes of their doctoral programs.
However, the high value placed on research as part of the EDI
came at the cost of relatively devaluing other skills (e.g.,
teaching). Professional development opportunities and career
resources that aligned with the EDI were more easily available
and supported, while opportunities to build teaching skills were
not as easily accessible. Participants interested primarily in
teaching career functions had to go out of their way to find
opportunities to develop those skills. For example, one
participant described changing their program of study several

times to take education courses. Additionally, insiders
influenced what career resources the participants utilized.
When asked what career resources they utilized or who they
went to for support, participants overwhelmingly brought up
their research advisor or other insiders like faculty from their
department and their peers. The participants were more likely
to value and seek out career advice and help from insiders over
outsiders such as university staff from Career Services. This
was true for both academic and non-academic careers. For
example, one participant stated:
I'm assuming that my advisor who got hired four years ago,
and the new guy in our department, and all these people,
I'm assuming they know how to get a job better [than
Career Services] also because they're on the hiring
committee. Who else is gonna tell me how I'm gonna get
hired better than those that are actually hiring? (DS #1,
Candidacy Phase, Lines 133-134)
The participants also sought out resources that could be
classified as both insider and outsider (e.g., the School of
Graduate Studies, professional societies), depicted in Table 2.
Participants expressed that resources from The School of
Graduate Studies, while not as highly specific to their needs,
could at least offer advice related to the doctoral part of their
identity. For professional societies (e.g., the American Society
of Civil Engineers), there were career resources for all levels of
engineers and that members of that community also had Ph.D.s
in engineering. These resources were contextually specific
enough to resonate with the participants’ EDI.
V. DISCUSSION
EDS have to navigate and negotiate a ‘fit’ between their
respective departmental cultures, which prioritize certain skill
development activities and resources, and their desired career
function (i.e., vocation). In this study, the participants’
perceived fit was influenced by their negotiation of an
Engineering Doctoral Identity, which was primarily defined by
insiders who determine what is valued and rewarded. Research
has shown that a faculty member’s conception of what it means
to be a researcher or academic can be misaligned with their
graduate students [29]. This was especially true for participants
in this study who preferred teaching related career functions
primarily in academia. While participants related that their
research advisors were not opposed to pursuing teaching skill
development opportunities, they were not actively supportive.
While these differences in support can be subtle, when
reinforced by program requirements that emphasize research,
they can communicate hidden expectations and norms such as
the expectation to pursue academic careers[1], [30], [31].
TABLE II.
Order of
Importance
1
2
3
4
5
6

EDS PREFERRED SOURCES OF CAREER ADVICE OR SUPPORT
RANKED BY ORDER OF IMPORTANCE.
Source of Career Advice or
Support
Primary research advisor
Faculty
School of Graduate Studies
Peers
Professional Societies
Career Services

Classification
Insider
Insider
Insider/Outsider
Insider
Insider/Outsider
Outsider

Engrained in the development of doctoral students are the
socialization processes of ‘becoming’ that involves learning
how to think and act like a member of their disciplinary
community [32]. In this process, the students are reacting to and
co-constructing a role identity with the individuals who are
currently in that role such as academic insiders [33], [34]. The
participants in this study were considering multiple types of
careers, and their perceptions of what future employers
conceptualized about their role identity was also important.
This type of role-identity development is a continuous
negotiation that requires insiders to legitimize the individual
and also for the individual to accept and internalize that identity
(i.e., self-verification) [33], [35]. The participants in this study
expressed awareness of norms such as valuing research and the
importance of publishing as a metric of success and were
willing to perform these tasks to be successful. On the other
hand, doctoral students who do not align themselves with the
norms and values of their discipline are at risk of being
marginalized [36].
Interestingly, in defining their own Engineering Doctoral
Identity, participants redefined an engineering professional
identity for engineers without Ph.D.s. While undergraduate
programs would describe the engineers as innovative and
creative problem solvers, the participants ascribed those skills
solely to engineers with Ph.D.s and demoted the status of
engineers without Ph.D.s. In a study of masters and doctoral
engineering students, Choe and Borrego found a negative
relationship between engineering disciplinary identity and
interest in academic careers [37]. It is possible that this may
have consequences for how EDS approach job searches for
alternate-academic positions such as those in industry. As
participants noted, the Ph.D. degree simultaneously opened up
the careers they were qualified for that are unavailable to
bachelor’s degree graduates (especially involving research), but
it also narrowed the types of jobs they would apply to.
A. Limitations
This study is limited in that it is conducted on a narrow and
homogenous population at one research-intensive institution
within the western United States. The results of this study
cannot be generalizable to other institutions, but some findings
are transferable to other institutions with engineering doctoral
students. This study was also limited by the small participation
population that could be sampled from. It is important to
acknowledge that the participants who self-selected into the
study were all White and mostly male. Because of this, their
individual stories were similar and this research may have
limited transferability to underrepresented domestic students in
engineering doctoral programs who likely have different career
considerations.
VI. FUTURE WORK
Future work will explore the other two themes (i.e.,
Engineering Doctoral Skill Development and Time) that
emerged from this analysis. Additionally, the perspectives of
underrepresented doctoral students and international students
should be sought out to explore how they negotiate their
Engineering Doctoral Identity.
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