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STEM graduate programs continue to have low retention rates, with first-year experiences being critical in
student persistence. This study examines the experiences of the inaugural cohort of a physics Ph.D. program at a
private R2 university. A focus group interview with four of the seven students in the cohort was conducted using
a semi-structured interview protocol, and the transcript was analyzed with deductive thematic analysis methods.
Students found value in program aspects including their relationships with research mentors, a supportive and
collaborative atmosphere, and graduate course credit transfer. Desired program changes included more struc-
tured social integration, clearer department communication, and improving required courses. These findings
will be incorporated into a larger study on the climate and culture of the physics department, and will be pre-
sented to faculty leaders to help establish the regular use of student data to inform gradual program improvement
early in the existence of the program.
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I. INTRODUCTION

Science, Technology, Engineering, and Mathematics
(STEM) education continues to struggle with significant dis-
parities in gender, race, and ethnicity across all levels of edu-
cation [1, 2] and low retention rates [2]. Among STEM dis-
ciplines, physics stands out as one of the least diverse [3].
These disparities reflect the long history of exclusion faced
by American women, African Americans, Hispanic Ameri-
cans, and Native Americans from participation in economic,
political, and cultural institutions. The lack of diverse repre-
sentation in STEM is one of the continuing consequences of
this systemic exclusion [4].

In the last few years, several large-scale initiatives have
taken place to support physics programs becoming more di-
verse (e.g., [5, 6]). For example, Bridge-to-the-Doctorate
programs were developed to shorten the gap between stu-
dents’ participation at the undergraduate and doctoral levels
[7, 8] by building a structure to ensure that students in bridge
programs attend departments with supportive resources [7].

Despite significant efforts and resources devoted to im-
proving diversity and retention rates, widespread progress has
yet to be observed [9]. A critical shortcoming of many of
these initiatives is their strong focus on structural changes,
often without corresponding attention to the deeper cultural
elements that shape student experiences and their sense of
belonging. For example, research on students in bridge pro-
grams in research intensive institutions shows that these stu-
dents often face exclusionary behaviors such as microaggres-
sions and resentment from their peers [10]. Meaningful and
lasting change, especially change that influences multiple ar-
eas within departments, requires a transformation in the cul-
ture - specifically, in shared understandings of what is valued
and how individuals are expected to act [11-13]. In other
words, to increase diverse participation and improve reten-
tion for all students, those leading change must move beyond
adjustments to program structures and actively foster a more
welcoming and supportive academic environment.

In complex settings such as academic institutions, efforts to
create lasting improvement are more likely to succeed when
cultural change is intentional and integrated into the process
[14, 15]. Achieving this requires engaging in an ongoing pro-
cess of data collection, reflection, and action [16, 17].

Although many programs recognize that improving reten-
tion is a critical priority, there is currently no consistent or
systematic method for tracking the reasons for why students
choose to leave. Often students depart quietly, without voic-
ing the dissatisfaction or challenges that ultimately influence
their decision to withdraw from the program [18]. Even in
cases where programs administer exit surveys, the responses
are rarely reviewed or used to inform meaningful change.
Furthermore, there is a clear disconnect between the factors
that faculty believe lead to attrition and research findings re-
lated to attrition [4]. Two studies with graduate students and
faculty showed that students attributed attrition to departmen-
tal factors, such as lack of social and academic support, inad-

131

equate advising, financial support. At the same time, none
of the faculty members attributed attrition to any departmen-
tal factors; they believed that student factors caused attrition
[4, 19].

This paper examines a newly established physics doctoral
program that welcomed its first cohort in Fall 2024. Aiming
to avoid the structural and cultural pitfalls common in tradi-
tional physics programs, we decided to prioritize a culture of
continuous improvement through systematic data collection,
collective reflection, and responsive action. To support this
effort, researchers initiated this longitudinal study to docu-
ment and understand the student experience over time, as well
as to identify ways the program can more effectively support
student success, well-being, and a sense of belonging. The
research question (RQ) we aim to address in this paper is:

What supports, challenges, and structural elements do stu-
dents in the first cohort of a newly developed physics doctoral
program identify, and how do they describe areas of strength
and areas for improvement within the program?

II. METHODS

A. Educational context

This study took place at a private R2 university in the north-
eastern United States. The department has long offered As-
tronomy MS and Ph.D. programs and added a Physics MS
in 2019 and a Physics Ph.D. in 2024. The first year for
students admitted to the Physics Ph.D. program consists of
graduate coursework, conducting research overseen by a fac-
ulty advisor, and teaching assistant duties. Required course-
work includes selecting four out of five core graduate physics
courses, two semesters of a graduate seminar course, and four
elective graduate courses. Students must earn a B or higher in
core courses to skip a written comprehensive exam in those
subjects. The program also requires a qualifying exam with
a written research report and oral defense by the end of the
second year. Upon passing the qualifying exam, the student
progresses to Ph.D. candidacy, which culminates in a written
dissertation and oral defense.

The new Ph.D. program began with seven students from di-
verse academic backgrounds, most holding MS degrees from
other institutions. Many transferred core course credits, mak-
ing graduate seminars the only shared class. Those with MS
degrees were expected to take qualifying exams by the end of
their first year. All students had research advisors and groups
in place before starting, with some being funded through re-
search immediately. Most received TA funding for the first
year, though some secured research positions by Spring 2025.

B. Procedures and Analysis

The main source of data for this paper was a 90-minute
focus group interview that was conducted using a semi-



structured interview protocol that took place in the last week
of the Spring 2025 academic semester. A focus group was
chosen over one-on-one interviews to create a more com-
fortable atmosphere with natural conversation between peers
[20, 21]. The interview protocol was developed based on
prior work in the field of graduate education research [22—
26], but was mainly based on the items and factors in the As-
pects of Student Experiences Scale (ASES) survey [22]. The
protocol began by discussing the overall experiences of the
students, but also included questions in the specific categories
of social integration, mental health, coursework, research ex-
perience, professional development, TA experiences, and fi-
nancial support. These specific categories and their questions
were subsequently used as the basis for the codebook for an-
alyzing the transcripts.

The interview participants were four of the seven physics
Ph.D. students in the inaugural class of the program. The
small number of physics Ph.D. students in this program
means that any demographic data is potentially identifying
to participants, thus these data have been omitted from this
paper. Supplementary data was collected from written re-
sponses that were part of the ASES survey distributed to all
graduate students in the physics department. Three out of the
four focus group participants completed the survey, and their
responses were included in this study.

After removing all identifying information, the focus group
interview audio was transcribed using an Al-based transcrip-
tion program. The resulting transcript was manually reviewed
for accuracy against the original audio recording. Both the
cleaned focus group transcript and the qualitative survey re-
sponses were then coded with a first-pass deductive coding
process, using the software Dedoose. Common themes in the
codes were identified using thematic analysis methods [27].

III. RESULTS

Applying the codebook in a deductive manner to both the
focus group interview transcript and the qualitative written
survey responses led to several emerging themes. These
themes have been sorted into program aspects that the stu-
dents found valuable to their experiences, and features that
were perceived as needing improvement or change.

A. Valuable Program Aspects

1. Sense of Belonging and Positive Atmosphere: The in-
terviewed students described an overall positive atmosphere
and sense of belonging within the program, specifically in
reference to interactions with faculty and staff. The culture of
the program was viewed as more supportive and collaborative
when compared to previously attended institutions, exempli-
fied in the following excerpts:

"I think the culture here is really nice, compared
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to the old ones [I've been to]. It has a really sup-
portive culture for the most part." - Allen

"I just think the department is shockingly healthy
for a physics department. From a lot of my expe-
riences and from what my friends at grad schools
have said, it just seems like there’s a really good
air of cooperation here, of teamwork, of actually
trying to help each other. - Chris

"Compared to my previous school, the campus
is much more diverse - lot of different programs,
lot of different students from a lot of different
backgrounds. I love it." - Dawn

While the departmental culture was perceived as support-
ive and positive, the interviewed students did not think that
there were any particular policies or actions taken by depart-
ment leadership in this regard, but rather that it was an organic
program aspect.

2. Mentors and Research Advisors: The students in the
interview described strong and supportive relationships with
their research advisors throughout their experiences in the
program, beginning during the recruitment process. Three
students expressed that their eventual research advisors were
one of the main factors that influenced their decision to at-
tend this Ph.D. program. These faculty were active in the re-
cruiting of prospective students to their research groups via
email and interviews before they had applied for the pro-
gram. These efforts and communications left strong positive
impressions on the students regarding the potential to work
with these faculty toward their Ph.D. The students’ research
mentors were described as having high expectations for their
work, but also being flexible and understanding if struggles
were occurring. These faculty were also cited as sources of
support for the students’ mental health:

"I do feel like I am more able to talk with my
professors here. Like if I'm having a problem,
I feel like I can actually address that with them
instead of sort of beating around the bush. - Chris

The overall working relationships with faculty mentors
were viewed as positive and productive. When asked about
the prospect of switching advisors and research groups, it was
expressed that that there were no perceived barriers from ei-
ther the department or faculty besides the availability of fund-
ing. All four students expressed that they had no plans to
switch groups at the time of the interview.

3. Collaborative and Interdisciplinary Research: The
wide variety of research topics available to the students was
viewed as a program highlight. When prompted to discuss
what they found valuable in their first year in the program,
one student said:

"Collaboration for sure, not just within the
[physics] department, but within the college as a
whole. I just feel like it’s one big group of people



working on various research topics, and sharing
expertise with each other. - Chris

The rest of the students echoed this sentiment, describing
their own experiences working with other research groups
across multiple disciplines and at different institutions.

4. Program Flexibility/Transferring of Credits: The stu-
dents also expressed an appreciation for the Ph.D. program al-
lowing them to transfer graduate class credits from their pre-
vious institutions. When prompted for program strengths, a
survey response read:

"I am glad that I was able to transfer a lot of my
work that I had done while getting my MS, which
I do not think I would have been able to do nearly
as much elsewhere." - Allen

Another student expressed a similar view during the focus
group interview:

"I like the fact that [the program] is flexible. If
you’re coming in with your master’s, the pro-
gram head talks with you [and says]: ‘you have
these many courses, so you don’t have to take
[them] again.” So depending on your back-
ground, they customize and tailor the program
for you." - Brandon

The overall sentiment was that this policy could save a sig-
nificant amount of time toward graduation, and that other pro-
grams might not share this feature.

B. Needed Program Changes or Improvements

1. Weaker Sense of Community Within First Cohort:
A consistent theme throughout the focus group interview was
a perceived lack of structured social events and interactions
within the physics Ph.D. cohort. Many of the students in the
cohort were not taking the same courses due to transferring
of credits from other institutions, shown in this exchange be-
tween students:

"Because I don’t take classes I just get to see ev-
erybody only during the grad seminars. [...] Out-
side of that, I see very few people." - Dawn

"This is why I’m advocating for more events.
Because I'm not in any classes [or] graduate
seminar, so this is more interaction with my
peers [than] I’ve had all semester, and I would
like to change that." - Chris

Students also noted that structured department events did
not need to include the entire physics faculty and student
body, citing their tendency toward introversion at times.
Smaller events like Ph.D. cohort lunches or trivia nights were
discussed as events that could be supplementary to larger de-
partment functions.
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The physics department at this institution is spread out be-
tween several academic buildings, and the students expressed
that this affected the social aspect of the program.

"Yeah, I think it does. If people are gathering in
[the other building] to work on stuff or just talk
and hang out, I'll really not have much access to
that. If it was here [in this building], then I'd be
more aware of it. [...] The fact that the shared
space is on the other side of campus just sort of
makes it not worth it." - Chris

Students also noted a lack of common spaces on campus
for graduate student interaction, such as desk space or a stu-
dent room. One survey response stated that they would like
to see senior graduate students assigned as peer mentors to
incoming students in the future.

2. Needed Clarity on Program Expectations and Lo-
gistics: A common issue that was discussed during the fo-
cus group interview was a feeling that some communication
of program expectations were vague or lacking both before
and during the first year of the program. A major contributor
to this feeling was a lack of graduate student handbook with
policies and a timeline of milestones for students to hit. Many
of these program expectations were discussed in the graduate
seminar in the fall semester, but were never formally writ-
ten down and distributed. The following exchange occurred
when students were asked about program aspects that need
improvement:

"It’s probably because [the program] is new - I
think it’s the handbook. [...] There’s no guide-
book on what you need to do to get the Ph.D..
Something you can just reference, that would be
good to have." - Allen

"Yeah, right now it just feels totally open ended.
I have no idea where I'm going to be a year from
now. Like I’m here, obviously, but what will I be
doing? I have no idea." - Chris

Much of the uncertainty in the future for the students was
centered around funding, especially those working as TAs for
the first year. One survey response read:

"I will say that there were some things that I was
told before coming in, that were untrue or that
the department was less sure of than they pre-
sented initially. One was the availability of TA
work during the Summer (with it seeming like a
definite opportunity before entering and then be-
ing very unlikely after joining)" - Allen

Students overall felt a lack of clear communication from
the department regarding certain program logistics.

3. Lack of Professional Development Opportunities: A
major theme that emerged through the focus group interview
was a consensus that the department did not provide enough
professional development opportunities for the Ph.D. cohort.



When asked about program aspects that need improvement,
one student said:

"Professional development opportunities, would
love to see more of those. I would like to see per-
sonalized professional development, like a men-
tor or somebody to talk to who [...] can make you
aware of what opportunities are out there, what
career options you have, what can you do with
your degree." - Dawn

The focus group also felt that most of the professional de-
velopment available to them was centered around preparation
for a career in academia. As stated by one student:

"I thought the industry speaker this semester was
really good, because he was also an alumnus
from here. So, he was someone who knew this
place, got skills from this place, and then went
off and was successful in industry. So how do
you do that? I would like to meet more people
like that and hear how they did it." - Chris

The students generally felt that the department could be do-
ing more to help them in their career readiness and planning.

4. Coursework Generally Not Relevant to Research:
The interviewees that had taken coursework at this institution
expressed some frustrations with the structure, pedagogy, and
content of those core courses. Being prompted about their
experiences with coursework, Brandon mentioned:

"I think there’s too [few] courses that’s offered
here for graduate requirement. You have to pick
four out of five courses, which none (heavily em-
phasized) of them are related to what I'm doing,
and all of them are like a slight upgrade from un-
dergrad courses." - Brandon

Other issues included a lack of active learning pedagogy
and negative experiences with certain textbooks like Classical
Electrodynamics by J.D. Jackson [28]. There was also a por-
tion of conversation devoted to the graduate seminar courses,
which were built around introducing students to potential re-
search advisors. While this structure worked well for students
without identified advisors, this particular cohort of Ph.D. stu-
dents had advisors matched prior to joining the program. The
consensus was that the seminar could have been better used
for the Ph.D. students to advance professional skills.

5. Guidance with Finances and Benefits: The partici-
pants expressed having uncertainty regarding financial mat-
ters. The students’ financial needs are generally being met
under current stipend support, but they have not been able
to put any money into savings. All of the students were liv-
ing in off-campus housing, with some having roommates to
cut costs. Transportation to and from campus is an issue for
some, as navigating the area around the university without
a car has proven difficult. One student mentioned that they
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wished the university had a graduate student union, as they
had received an offer from another institution that has such a
union, along with higher stipend pay. International students
also noted that institutional support would be helpful to navi-
gate the U.S. tax system.

IV. DISCUSSION & CONCLUSIONS

The themes that emerged from this analysis offer a glimpse
into the experiences of students in the inaugural class of the
physics Ph.D. program at this institution. Overall, students
had a positive view of their first year, especially in terms
of their interactions with faculty and their research mentors.
Department communications, professional development, and
more structured social events were aspects that were fre-
quently mentioned as in need of improvement. Transferring
graduate class credits from previous programs was commonly
identified as a positive aspect, and while it did help students
save time toward graduation, it also had the potential con-
sequence of a weaker sense of camaraderie among this first
Ph.D. cohort due to the lack of common structured classes.

The themes of mentorship, sense of belonging, and pro-
gram flexibility are consistent with prior research highlight-
ing their critical role in graduate student satisfaction, reten-
tion, and mental health [29]. Gaps in professional develop-
ment, social integration with peers, and clarity in program ex-
pectations reflect well-documented challenges in graduate ed-
ucation, reinforcing calls for structured support beyond aca-
demic training [30].

The work presented in this paper is part of a larger study
on the climate and culture of the physics graduate program
at this institution. A future paper will present the analysis
across multiple focus groups and surveys (astronomy Ph.D.
and physics MS students) to better understand the cultural el-
ements of the department that are tied to the ways that the
physics and astronomy programs are designed. Finally, we
note that we plan to generate a report to the department and
discuss the findings with faculty and students in an effort to
begin a cycle of using collected student data to inform pro-
gram changes and improvements over time. We would like to
acknowledge and thank all focus group interview participants
for their time and invaluable insights.

V. LIMITATIONS

This study focuses on a single Ph.D. program, and thus
the analysis and conclusions are specific to only this context.
The sample size of 4 students limited the number of view-
points that could be captured within the data. Inter rater re-
liability (IRR) was not conducted for the analysis presented
in this paper, but will be incorporated into planned follow up
publications. We also acknowledge that this study lacks the
viewpoints and experiences of faculty and other stakeholders
in the department.
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