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Doctoral Engineering Student Narratives of Factors Influencing
Persistence in Doctoral Programs

This empirical study examines the relationships between doctoral engineering students and their
advisors, as well as students’ ability to assess their progress within doctoral programs. Recent
research indicates that more than 70% of engineering doctoral students consider leaving their
programs without completing the doctoral degree [1]. Across engineering disciplines,
approximately 40-60% of doctoral students ultimately withdraw due to factors such as conflicts
with advisors or peers, financial or academic challenges, and personal or family obligations [2].
Early attrition among graduate students represents a significant concern in higher education, as
the departure of highly skilled and knowledgeable individuals results in substantial losses for the
workforce, universities, funding agencies, faculty, and the students themselves [3]. Although
doctoral attrition is a widespread issue across disciplines, prior studies suggest that engineering
graduate students face distinct challenges and experience significantly higher levels of stress than
their peers in other fields [4], [5]. One underexplored area in the literature is doctoral students’
capacity to accurately assess their progress toward degree completion. Students who encounter
these challenges frequently report a deterioration in the quality of their advising relationships
over time [6], [7].

Background and Literature Review

The advisor-advisee relationship is crucial in shaping doctoral students' experiences and their
ability to assess their degree progress [7], [8], [9]. This dynamic significantly affects students'
academic satisfaction and emotional well-being [10], [11]. This study explores the quality of
advisor relationships and students’ ability to assess their progress in their doctoral engineering
program.

The quality of the advisor-advisee relationship is closely connected to student satisfaction and
retention [12]. Studies show that attributes like supportiveness, availability, and effective
communication in an advisor contribute significantly to a fulfilling doctoral experience [13]. On
the other hand, unsatisfactory relationships frequently result in frustration and disillusionment,
causing students to contemplate changing labs. Craft et al.[14] point out that poor advisor-
advisee relationships are a significant factor in doctoral student attrition, indicating that when
students feel unsupported or undervalued, they may look for alternative environments where they
feel a stronger alignment with their advisors [14]. Furthermore, the dynamics of the advisor-
advisee relationship can shift over time, influencing students' decisions to change labs. Bryson
and Kowalske [15] highlight that these relationships can particularly evolve for students from
underrepresented groups in STEM fields, potentially prompting them to reassess their fit within
their current lab [15].

Advisors serve as the central architects of doctoral success, with their multifaceted roles
spanning three primary domains of influence. First, advisors support academic success by laying
the foundation for degree progress and completion [2] and guide students’ development
throughout the program [16]. Second, advisors contribute to personal growth by providing
mentorship [17], [18], [19] and support socialization, helping students shape their scholarly
identities [20]. Third, advisors shape the professional trajectory through the overall graduate



experience [21], [22], facilitate professional development [23] and influence students’ future
careers [24], [25]. However, advisor roles are not just faculty obligations; they are relational cues
that doctoral students use to assess the quality of their relationships with their advisors. For
instance, when advisors provide (or fail to provide) research guidance or psychosocial support
[20], students use these enacted roles as the basis for evaluating the quality of the relationship.
One study indicated that the difficulty of research tasks intersects with the quality of the advisor
relationship [26].

When students face significant emotional exhaustion because of insufficient support or
mismatched expectations with their advisors, they might be more likely to leave their program
[27], [28]. Additionally, the alignment between a student's research interests and their advisor's
expertise is crucial [29]. Wofford et al. [30] highlight that students take into account various
factors, such as the mentorship style and professional stability of their principal investigator (PI),
advisor, or supervisor when choosing a lab [30]. If students discover that their advisor's research
focus significantly diverges from their own interests, they might feel the need to leave to better
pursue their academic goals [30].

Progress Assessment

Progress in doctoral education is grounded in two core components: the completion of
coursework and the production of original research culminating in the dissertation [31], [32],
[33]. Foundational coursework equips students with essential theoretical knowledge,
methodological frameworks, and technical competencies required for laboratory-based and
scholarly inquiry [33]. However, coursework alone is an insufficient indicator of meaningful
progress, as doctoral education ultimately centers on sustained research productivity.
Conventional metrics, such as grade point average, have been shown to be poor predictors of
doctoral completion [33]. Instead, successful degree attainment is more closely associated with
students’ development into independent researchers [32], [33], [34]. Advisors therefore occupy a
critical role in facilitating this transition [31], [35], as they guide research trajectories, provide
access to financial resources, and connect students to professional networks that support
scholarly growth and timely degree completion [36], [37].

In engineering doctoral programs, research activities are frequently embedded within advisors’
externally funded projects, offering students structured opportunities for hands-on research
training and scholarly advancement [36], [37]. Nevertheless, tensions may arise when advisors
and students hold misaligned goals or operate under ambiguous expectations [46]. Such
misalignment can delay progress toward key milestones and generate uncertainty regarding the
criteria by which progress is evaluated [38], [39]. As a result, students may form personal
assessments of their progress that differ from those of their advisors. A productive advisor—
advisee relationship characterized by clear, consistent, and collaborative communication is
therefore essential for evaluating research progress, which is inherently contextual and
discipline-specific [38], [40]. Regular and transparent discussions of expectations enable both
parties to interpret milestones, evaluate competencies, and develop a shared understanding of
academic progress [32], [33], [34], [35], [40]. Positive advising relationships can mitigate
misunderstandings and reduce risks associated with divergent research objectives or ambiguous
evaluation standards [40]. Within such environments, students are more likely to view
themselves as active contributors to the research enterprise, fostering trust, open communication,



and confidence in navigating doctoral challenges [40], [41], [42]. Nonetheless, for a variety of
reasons, students may still determine that leaving a research lab represents the most viable, or
least disruptive, path to persisting in the doctoral program.

Theoretical Framework

To examine how advisor relationships influence considerations of early departure and research
lab changes among doctoral engineering students, this study adopts the Graduate Attrition
Decisions (GrAD) model developed by Berdanier, Whitehair, Kirn, and Satterfield [43]. The
GrAD model offers a structured framework for understanding the interconnected factors that
shape graduate students’ attrition-related decisions, thereby contributing to ongoing discussions
of retention within engineering education. The model was developed through an extensive
qualitative analysis of graduate student narratives collected from social media platforms. It
identifies six interrelated themes (Figure 1), four of which have been widely examined in
engineering and higher education research on graduate attrition, including advisor relationships,
support networks, and cost [56]. Among these themes, advisor relationships function as a central
organizing influence around which many of the others are situated.

Advisors exert a multifaceted influence on doctoral students’ experiences [43], [44], [45].
Through academic and professional socialization processes, advisors can either strengthen or
undermine students’ academic and social support networks [46], [47]. Advisor dynamics also
shape students’ experiences of cost, extending beyond financial considerations to encompass
emotional labor, research productivity, professional development, and opportunity costs [48].
The GrAD model elucidates how the advisor—advisee relationship intersects with and amplifies
these factors, collectively shaping graduate students’ experiences of stress, persistence, and
decision-making within the broader doctoral education ecosystem.

Research Questions

This research is part of a larger mixed-methods project that examines the persistence pathways of
doctoral engineering students as they consider early departure or changing research labs to
continue their graduate education. The goal of this analysis is to investigate the lived experience
of students’ advisor relationships and how those relationships influence students’ ability to assess
their degree progress. The following are the research questions for this study: How do doctoral
engineering students describe their advisor relationships? How do doctoral engineering students
describe their degree progress? How are advisor relationships and degree progress related? In
addition, we examine these relationships based on early, mid, and late-stage doctoral students.

Methods

This study is part of a larger mixed-method longitudinal research project aimed at better
understanding doctoral students' experiences and behaviors. A self-report survey administered to
these students examined a wide array of doctoral experiences. A subset of survey participants
was selected for individual qualitative interviews. These interviews provide the data in this
analysis. All procedures were approved by the authors’ institutions (UC 2025-0295; Purdue
2024-1097).

Recruitment



The American Society for Engineering Education (ASEE) 2022 edition of "Engineering and
Engineering Technology by the Numbers [49] was used to select the top 50 institutions awarding
engineering doctoral degrees. Emails were sent to 448 engineering graduate program directors,
coordinators, or heads of departments, inviting them to send information about the study to their
doctoral students. Doctoral student participants volunteered to take part in this study through a
survey on the Qualtrics online survey platform. Participants could register for a compensation
drawing of $10. Ten participants were selected and emailed an Amazon gift card. This was
expected to be about 1% of the participants. Participants were asked if they would be willing to
participate in additional research. Students who were interested in additional research and who
had considered departing from their doctoral engineering program without the doctoral degree
were contacted for individual interviews.

The data analyzed in this study consist of interviews with 23 doctoral engineering students from
13 engineering programs across 15 universities in the United States. Seven participants identified
as international students, and 16 identified as U.S. citizens. Twelve participants identified as
men, seven as women, and four as a third gender. Participants were grouped by stage in their
program: early-stage (years 1-2), mid-stage (years 3-4), and late-stage (years 5+), to capture how
persistence factors may evolve over time. Each participant took part in a semi-structured
interview lasting approximately 50-60 minutes. Participants had the opportunity to choose a
pseudonym. If they did not choose one, the authors assigned a pseudonym.

Analysis

Interviews were transcribed by a professional transcription company for analysis. To analyze the
narrative data, we employed a hybrid approach combining deductive and inductive thematic
analysis [50], [50], [51]. First, we used deductive analysis to identify the interconnected factors
shaping graduate students’ attrition-related decisions, drawing upon the Graduate Attrition
Decisions (GrAD) model developed by Berdanier, Whitehair, Kirn, and Satterfield [43].

Second, we conducted an inductive analysis to capture emergent themes. The authors performed
open coding on all interview transcripts using NVivo, subsequently collaborating to identify
meaningful themes that addressed the research questions. Through iterative discussion of codes
and student responses, the authors refined these themes to specifically understand the factors
influencing student persistence.

Results and Discussion

Adyvisor Relationships

Participants reported a range of advisor relationships with positive and negative emotional
context well reflected in existing literature [22], [25], [40], [41], [44], [45], [48]. For example,
students noted advisors who showed caring and individual attention were positive advisor
relationships. Artemis, an early stage, international student said, “I can definitely tell that he
cares about me.” Similarly, in reference to some personal problems, Richard, a mid-stage student
from the US said, “So, she was very understanding and very supportive, and I think that the
relationship overall was solid.” After changing research advisors, Josh, a late-stage student from



the US said, “My advisor is now much more engaged [than a previous advisor].” These positive
relationships often exhibit evolving or egalitarian relationships [52].

Other students noted anxiety in their relationships accentuated by negative emotional
interactions. Marta, an early-stage US student said, “And again, he was kind of just dismissive.”
Rep, an international mid-stage student focused on his advisor’s negative emotions. “He would
get, like, upset and angry with me.” Sofia, an international late-stage student felt intense pressure
rather than lack of contact. She said, “They [her advisor] put me a lot of under pressure. And for
me, it was like I was not happy. These negative relationships often strained relationships [52].

Still other participants discussed advisor relationships not based on emotional context, but on a
lack of meaningful interaction or guidance. Lee, an international early-stage student said, “he's
not very rigorous about his comments for advising.” Similarly, Samantha a mid-stage US student
said, “I feel like, for my project, it doesn't have a clear direction. It's just kind of like in the
moment, oh, try this. Oh, try this. But there's not like a clear plan to get to the end goal.” These
absent or neglectful relationships often exhibit some portions of strained relationships [52] while
placing more emphasis on the absence of a meaningful relationship. Students who discussed each
time referenced their advisor when discussing their progress. Many participants connected their
advisor to their ability to assess progress within the degree program.

Early-Stage Doctoral Students

As expected, students in their first years of the doctoral program emphasized classwork when
describing their progress. MT a first-year student from the US described his progress as
unexpected and difficult: “I never thought that the first year of my grad school would be like this.
Actually... it's been tough, though. So, I've been, it's been seven years since I took my last
thermo, a statistical class.” Matteo, an international first-year student expressed similar
sentiments: “So there are a lot of classes. I did not expect there to be so many classes.”

When students reflected beyond their coursework, the focus was on advisor feedback which was
dependent on the strength of the advisor relationship. Students with evolving or egalitarian
relationships discussed progress, even when below expectations, in positive terms in working
with their advisor. Typically, the progress assessment and advisor relationship support focused on
academic success [2]. Ruthie, a second-year US student, described the change in her relationship
with her advisor.
She said that she really wanted me to join the lab, because, during our initial like
interviews, she said that I had like, a lot of confidence, and she really liked that. And so
she said that I needed to, like, bring that confidence back in, like, the work that I do. And
so right now, I think she would assess me at like average or slightly below. I think that's
because she's been what uh, she's been looking to find um that researcher in me that feels
um pretty well, um that that is like, confident in their work, and is able to, like, argue or
support and defend their own research

Ivan, a first-year international student, described actions his advisor took to support his progress
assessment including plans for future assessment.
I would assess it as quite good. He [my advisor] seems happy. So, in terms of, like, we
have talked about, like, kind of this idea of, like, getting feedback and being evaluated on



my progress so far. But he prefers more of this, like, I think, like, once a semester, we sit
down and talk about, you know, how I've been doing, you know, how I can improve and
stuff. So, we haven't had one of those meetings yet.

However, students with poor or negative advisor relationships expressed negative reflections on
their research progress. Marta a second-year student from the US said, “it's been pretty
frustrating because the research direction has been kind of unclear.” With some more
advancement, students began reflecting more on research progress.

Mid-Stage Doctoral Students

In the mid-stage (years 3-4), participants reflected on completing coursework and official
milestones such as preliminary exams or dissertation proposal. Advisor relationships continued
to support academic success with some shift to professional trajectory [2], [16], [21], [22]. Leah,
a third-year US student said, “I did pass my comprehensive exam or qualifying exam, which was
a very good milestone.” A few students included advisor comments as related to their progress.
For example, Richard, a fourth-year US student said, “The most appreciation I got was one
meeting where she said, ‘this is really good work.’ [Otherwise], it was constant criticism, which
was constructive, and it was very detailed. It saves time.”

Late-Stage Doctoral Students

At the late-stage (years 5+), participants focus on finishing the research project with more
interaction with advisor the relationship becomes more existential with more focus on personal
growth [17], [18], [19] and professional trajectory [23], [24], [25]. In these interviews
participants reflected on the advisor’s view of progress as distinct from the student’s progress
assessment. Abraham, a fifth-year US student, discussed the differences in progress assessment
from his advisor saying, “I think my perception is that I'm way too far behind, and that's
inaccurate. His perception is that I'm perfectly on time. But I also think he forgets.” Sofia, a
seventh-year international student, discussed the lack of contact with her advisor as interrupting
her research and ability to assess her progress. She said, “Things have barely happened. Usually,
it's like a meeting at the beginning of the semester, maybe a meeting in the middle, and a meeting
in the end. So, I didn't make much progress.”

General Discussion

Advisor relationship quality directly influenced students’ ability to interpret and articulate their
degree progress. Students’ relationship with their advisor influenced the development of
academic success and professional trajectory for students in the doctoral program [2], [16], [21],
[22], [24], [25]. As students progressed into later stages, their development of an independent
voice as a doctoral student able to separate their progress assessment from the advisor’s progress
assessment [33]. Through, the common use of hedging words to describe reflects a concerning
uncertainty in what advisors think about students’ progress. Uncertainty in degree progress
assessment can lead to increased consideration of leaving the doctoral program [31], [53].

Limitations

The issues surrounding advisor relationships, degree progress, and students persisting in doctoral
education are multifaceted and require additional investigation. The analysis presented here
represents only those students who were considering departing from the doctoral program.



Similarly, students who completed the survey and interviews may not represent the breadth of
student experiences in engineering doctoral education. In addition, the interviews represent one
point in time with doctoral education taking years with necessary personal and professional
development over time.

Future Work

Future studies should seek to further explore ways in which to support students’ self-assessment
of progress to develop throughout the doctoral process. Investigations that quantitatively measure
advisor relationship and degree progress assessment could better demonstrate a significant
relationship between these concepts while assessing the generalizability of the relationship.
These findings could lead to proposing or adapting best practices for advisors and doctoral
programs, including training programs, mentorship guidelines, and institutional policies that
promote effective mentoring.

Conclusion

This study examines the advisor—advisee relationship in engineering doctoral education and its
association with students’ perceptions of their degree progress. Qualitative findings indicate a
significant and evolving link between the quality of this relationship and students’ self-
assessment, with potential implications for doctoral completion. Investing in strong faculty—
student relationships may foster new research directions, contribute to technological and
engineering advancements, and support the development of lasting professional connections that
benefit faculty, students, departments, institutions, and society. Such impacts may also help
attract highly qualified students to research labs, departments, and engineering programs.
Understanding how faculty can most effectively support graduate students therefore remains an
important challenge.
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