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ABSTRACT

In the laboratory-based disciplines, selection of a principal investigator (Pl) and research
laboratory (lab) indelibly shapes doctoral students’ experiences and educational outcomes.
Framed by the theoretical concept of person—environment fit from within a socialization
model, we use an inductive, qualitative approach to explore how a sample of 42 early-stage
doctoral students enrolled in biological sciences programs made decisions about fitting with
a Pl and within a lab. Results illuminated a complex array of factors that students considered
in selecting a PI, including PI relationship, mentoring style, and professional stability. Fur-
ther, with regard to students’ lab selection, peers and research projects played an important
role. Students actively conceptualized trade-offs among various dimensions of fit. Our find-
ings also revealed cases in which students did not secure a position in their first (or second)
choice labs and had to consider their potential fit with suboptimal placements (in terms of
their initial assessments). Thus, these students weighted different factors of fit against the re-
ality of needing to secure financial support to continue in their doctoral programs. We con-
clude by presenting and framing implications for students, Pls, and doctoral programs, and
recommend providing transparency and candor around the Pl and lab selection processes.

INTRODUCTION

In laboratory-based disciplines, doctoral education is shaped by faculty principal
investigators (PIs), the research laboratories (labs) they lead, and the students who
learn under the PIs’ tutelage within their labs. For first-year doctoral students, select-
ing PIs to be their faculty advisors and labs in which to complete their doctoral train-
ing is paramount. Both PI and lab are necessarily intertwined, in that a student cannot
select a PI without selecting that PI's lab. Further, this selection is a mutual process, in
that the PI must agree to become the student’s doctoral advisor and accept the student
as a lab member. Thus, simultaneous selection of the “right” PI and lab, in terms of
student compatibility, is critical to doctoral student success.

As Lee (2008) sagely stated, a doctoral advisor can “make or break a Ph.D. student”
(p. 267). This is not surprising, as ideally, doctoral training acts as a cognitive appren-
ticeship in which the faculty member models, coaches, and scaffolds learning in a way
that makes “visible and explicit those aspects of scholarly and professional expertise
that are typically taken for granted and thus unarticulated” (Walker et al., 2008, p. 91).
In this system, the PI is thought to interact closely with students to guide their devel-
opment as disciplinary researchers (Austin, 2009; Maher et al., 2013a; Posselt, 2018).
Within the contours of this apprenticeship as it occurs in lab-based disciplines, the
research agendas of the PI and student are often tightly connected. Pragmatically, this
apprenticeship fulfills PIs’ need for students to staff their labs and generate scientific
findings (Kyvik and Smeby, 1994; Dundar and Lewis, 1998; Lee and Bozeman, 2005)

CBE—Life Sciences Education « 19:ar31, 1-15, Fall 2020

Tammy Long, Monitoring Editor
Submitted Jun 3, 2019; Revised Apr 9, 2020;
Accepted Apr 17, 2020

CBE Life Sci Educ September 1, 2020 19:ar31
DOI:10.1187/cbe.19-05-0105

*Address correspondence to: Michelle A. Maher
(mahermi@umkc.edu).

© 2020 M. A. Maher et al. CBE—Life Sciences
Education © 2020 The American Society for Cell
Biology. This article is distributed by The
American Society for Cell Biology under license
from the author(s). It is available to the public
under an Attribution—Noncommercial-Share
Alike 3.0 Unported Creative Commons License
(http://creativecommons.org/licenses/
by-nc-sa/3.0).

"ASCB®" and "The American Society for Cell
Biology®" are registered trademarks of The
American Society for Cell Biology.

19:ar31, 1



M. A. Maher et al.

and students’ need for PI sponsorship to access funding and lab
space essential for degree completion (Maher et al., 2019).
Intellectually, this apprenticeship generates coauthored publica-
tions codifying scientific findings and nourishes the lines of
investigation that flow between generations of scientists (Maher
et al., 2013b; Campbell, 2003).

Students’ selection of a research lab is arguably equally as
critical as their selection of a PI, as “the research laboratory
provides the basic substrate for effective research training”
(Juliano and Oxford, 2001, p. 1010). The lab serves as the site
in which students hone and apply specialized knowledge and
skills, following the prevailing norms and values of their chosen
scientific disciplines (Hunter et al., 2007; Holley, 2011; Szelényi
et al., 2016). Students’ participation in labs defines and shapes
their emerging identities as scientists (Malone and Barabino,
2009; Lane et al., 2019). Additionally, lab placement typically
defines the nature and scope of students’ doctoral experiences
by allowing them access to developmental networks of PIs,
other faculty members, postdoctoral fellows, peers, and pro-
gram administrators (Sweitzer, 2009; Ynalvez et al., 2017; Grif-
fin et al., 2018). Over time, lab experiences also play a critical
role in shaping tangible outcomes: research skill development
(Feldon et al.,, 2019), publication authorship (Feldon et al.,
2017), post-PhD career opportunities (Fuhrmann et al., 2011;
Gibbs and Griffin, 2013), and doctoral student attrition (Cone-
frey, 1997; Maher et al., 2020). Thus, students’ compatibility
within a lab is essential to student success.

Despite the fundamental importance of students’ PI and lab
selection to subsequent student success within a range of lab-
based doctoral programs, little is known about how students,
upon completion of lab rotations, make meaning of their com-
patibility with potential PIs and labs. Rotations, a common prac-
tice in many lab-based doctoral programs, are intended to facili-
tate student selection of a PI and lab (Arnaud, 2015; Dasgupta
et al., 2015). These short-term lab experiences (usually between
several weeks and one academic term) allow students to explore
lab environments and research areas and engage with the PI
who leads each lab. Not every lab-based doctoral program
requires students to participate in rotations, and to our knowl-
edge, no study to date has specified how widespread the rotation
practice is among lab-based disciplines. However, our review of
relevant literature locates rotations within advanced graduate
training programs in biology (e.g., Conti and Liu, 2015), chem-
istry (e.g., Mendoza-Denton et al., 2017), medicine (Canver,
2012), and neuroscience (Barres, 2013), to name a few. Further,
there are likely other lab-based disciplines in which at least some
doctoral training programs use rotations, as the pedagogical
practice of rotations is receiving greater attention for the benefits
rotations can provide to incoming doctoral students. For exam-
ple, a report from the National Academies of Sciences, Engineer-
ing, and Medicine’s Committee on Revitalizing Graduate STEM
Education in the 21st Century (2018) recently stated:

In the committee’s judgment, one essential element of any
PhD program is student access to a variety of research groups
to allow them to grow their network of colleagues, to experi-
ence different types of research methods and working styles,
and to ... “shop around” for a research topic and advisor(s)
most suited to their intellectual interests ... this could mean
rotations through several laboratories lasting from several
weeks to a semester. (p. 115)
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The end goal of rotation participation is for students to iden-
tify PIs whose research interests align with theirs and, by asso-
ciation, select labs in which they will complete their doctoral
degrees (Holley, 2010). Thus, rotations both orient students to
and establish them within the research labs that will become
their intellectual homes during doctoral training (Conti and
Liu, 2015). Securing a compatible PI as a doctoral advisor and
successfully integrating into that PI's lab are critical tasks for
early-stage doctoral students in the sciences (Golde, 1998). Our
work (Mabher et al., 2020) on early doctoral student attrition in
the biological sciences squarely implicated lack of compatibility
with PI and lab environment as a key contributor to students’
decisions to leave their programs within the first two years of
doctoral training.

Our further work on the experiences of early-stage doctoral
training in the biological sciences (Maher et al., 2019) revealed
that students can have widely varied rotation experiences, even
among institutions that all have doctoral programs ranked in
the top 50 of total research and development (R&D) expendi-
tures in biological sciences. First, as students selected labs for
their rotations, students’ experiences differed in terms of the
extent to which they used and valued the formal (i.e., depart-
mental and programmatic personnel) and informal information
networks (i.e., rotating students as well as advanced students,
postdocs, and others who worked within the labs). Second, as
they considered their level of interest in available rotational
labs, students’ experiences varied in the extent to which they
were open to the challenge of discovery and scientific diversity
versus their need to stay within their preferred research topics.
Third, students’ experiences differed depending upon their
willingness to engage PIs in discussions about the ongoing
availability of funding and lab space if they joined a lab. Finally,
within rotational labs, students’ experiences differed depending
on their need to prioritize their evolving scientific interests
against each lab’s social context. Given this array of experi-
ences, we wondered how, when rotations ended, these doctoral
students made decisions about fitting with a PI as well as a lab.

In the present study, we rely on two intersecting theories,
person—environment fit and socialization, to explore the follow-
ing research questions: 1) What factors do doctoral students
consider when selecting a PI? 2) What factors do doctoral stu-
dents consider when selecting a research laboratory? Our intent
is to use study findings to provide guidance to students, PIs, and
others involved in lab-based doctoral training in the sciences.
We aim for these findings to facilitate candid and beneficial dis-
cussions underpinning students’ successful selection of PIs and
smooth transitions into the labs within which they will com-
plete their doctoral work.

THEORETICAL FRAMING

Research investigating individuals’ compatibility with their
working environments, or person-environment fit, has a long
history within management literature (e.g., Parsons, 1909; Per-
vin, 1968; Schneider, 1987) and vocational and counseling psy-
chology (e.g., Holland, 1959, 1966, 1997; Nauta, 2010; Su
et al., 2015). The concept of person—environment fit has even
been applied to examine undergraduate students’ compatibility
with their educational environments (e.g., Feldman et al., 2004;
Riggers-Piehl and Lehman, 2016). Only recently, however,
has the concept been introduced into the doctoral education

CBE—Life Sciences Education « 19:ar31, Fall 2020



literature (Baker and Pifer, 2015). Kristof-Brown and Li (2017)
state that successful person-environment fit generally refers to
compatibility between the individual and the environment that
occurs when the individual’s needs are met by the environment
and the demands of the environment are met by the abilities of
the individual.

Person-environment fit is nested within and across multiple
environmental levels, including person—vocation (compatibility
between an individual and vocational choices), person-organi-
zation (compatibility between an individual and entire organi-
zation), person—job (compatibility between a person and a spe-
cific job), person-group (compatibility between an individual
and immediate work group), and person—person (compatibility
between a supervisor and subordinate; Jansen and
Kristof-Brown, 2006). According to Su and colleagues (2015),
three assumptions hold across all levels of fit conceptualiza-
tions. First, people seek environments that match their traits
and abilities. Second, the extent to which people fit their work
environments has significant consequences for both the individ-
ual and the environment. Finally, fit is an ongoing and recipro-
cal process in which people shape environments and environ-
ments shape people. As characterized by Kristof-Brown et al.
(2018, p. 353), “individuals who experience good fit are more
likely to engage in organizational citizenship behaviors.” Thus,
without sufficient individual affinity for the environment (i.e.,
perceived value similarity and liking) and exchange (i.e., trans-
actions that, when successful, lead to future transactions that
are more reciprocal and foster competence-based trust), stu-
dents may withdraw from socialization.

Conceptualizations of Fit

Not surprisingly, given the many levels at which fit may occur
and the many disciplines to which it has been applied, Kris-
tof-Brown and Billsberry (2013) observe, “It has been suggested
that there are as many ways to conceptualize and measure fit as
there are scholars who study it” (p. 1). In an effort to clarify this
conceptual and methodological confusion, they identify two
distinct person—environment fit paradigms. In the first, a mea-
sure of fit is calculated by comparing an individual’s self-re-
ported data against data about the environment collected from
that individual or others. However, the individual is never asked
to report feelings or thoughts about his or her fit within the
environment.

In the second paradigm, the individual’s perceptions about fit
within an environment are central. As Kristof-Brown et al.
(2005) state, “Perceived fit ... is all done in the head of the
respondents, allowing them to apply their own weighting
scheme to various aspects of the environment. This permits ...
salience of various dimensions to be captured in their ratings”
(pp. 291-292). Kristof-Brown and Billsberry (2013) further
contend that perceived fit has received scant attention in the
literature, even though it is closest to individuals’ decision mak-
ing and most strongly linked to expected outcomes (e.g., job
satisfaction).

We use perceived person—environment fit to explore doctoral
students’ perceptions of fit as they select a PI and a lab. Further,
we use this framing to explore, as stated by Kristof-Brown et al.
(2005) in the quote presented earlier, the internal weighting
scheme students apply to various aspects of their fit with poten-
tial PIs and labs. Importantly, students’ perceptions of fit have
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consequences; if students perceive their fit with PIs and labs as
poor, their efforts to initiate or sustain personal and profes-
sional relationships with PIs and lab peers may wane, discon-
necting them from the wide-ranging benefits of these relation-
ships (Gopaul, 2016). Conversely, if they perceive their fit as
strong, they will likely redouble their efforts to initiate or sus-
tain these relationships. Therefore, we contend that—especially
in lab-based disciplines in which labs are a critical facet of schol-
arly endeavor—understanding how perceived person—environ-
ment fit shapes PI and lab selection is crucial to understanding
doctoral student engagement and success.

Person—Environment Fit within a Socialization Framework
Socialization theory is the dominant framework for characteriz-
ing the mechanisms of doctoral preparation within the United
States. Austin and McDaniels (2006, p. 400) define socializa-
tion as the “process of internalizing the expectations, standards,
and norms of a given society, which includes learning the rele-
vant skills, knowledge, habits, attitudes, and values of the
group that one is joining.” Accordingly, the socialization process
for early-career PhD students is a joint process of socializing
into both the role of doctoral student and membership within a
specific discipline, with signature theories, methods, and stan-
dards for epistemic framing.

This process is typically characterized as progressing through
a series of stages (Weidman et al., 2001): A student begins with
naive, anticipatory views of what the degree program and the
conduct of science within the discipline will be like, then pro-
ceeds into formal interactions structured through course work
and/or lab rotations. Following placement within a lab, stu-
dents commence with socialization through informal interac-
tions as a normative facet of supervised research and collabora-
tion. Finally, students enter the personal stage, in which they
begin to internalize the role of independent scholar, exercising
more autonomy in the planning and execution of research that
leads them through the defense of a dissertation and into a pro-
fessional research role.

Prior research on students’ progression through the stages of
socialization does not provide much detail on the specific driv-
ers and mechanisms that lead students to attain the benefits
that theoretically stem from successful socialization. Much
emphasis is placed on the quantity, quality, and diversity of
interaction that students have with faculty and with their peers,
which are expected to motivate the internalizing of academic
and disciplinary cultural norms through knowledge acquisition,
investment, and involvement (Weidman et al., 2001; Austin
and McDaniels, 2006). However, past critiques have pointed
out the apparent lack of agency that socialization typically
grants students as independent actors and decision makers
within their own academic lives (Tierney, 1994). Further, recent
longitudinal studies of doctoral students in the biological sci-
ences have failed to replicate this expected pattern (Feldon,
2020; Jeong et al., 2020; Roksa et al., 2018a,b).

Accordingly, we position student agency in assessing and
responding to person—environment fit as a potential mecha-
nism that underlies the broader descriptions of the socializa-
tion process. In both long-standing socialization theory and
the specific lens of person-environment fit, the development
of the student is a function of his or her engagement with the
academic milieu. However, for socialization processes to have
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the opportunity to affect student development within and
across stages, the student must determine that it is an environ-
ment in which he or she can be successful and wants to
remain. Person-environment fit is a lens through which stu-
dents can act as proactive agents in their own development,
weighting different factors as they decide whether and how to
engage with socialization contexts and opportunities. Thus,
the acting of the milieu on the individual and the acting of the
individual within the milieu are fully dependent on the extent
to which students decide that they fit sufficiently enough to
expect a productive endeavor. In this regard, socialization and
person—environment fit assessments act as reciprocal pro-
cesses. Elements of socialization must be opted into by the
student (e.g., coauthorship, attending journal club meetings),
and perceptions of affinity and exchange are shaped by the
experiences of the student during socialization activity.

METHODS

To better understand how biology doctoral students interpret
their experiences and make decisions about how to engage (or
not) with their training environments, we employed an induc-
tive, qualitative approach grounded in the premise that mean-
ing is socially constructed by individuals in interaction with
their worlds (Merriam, 2002). Specifically, we used semistruc-
tured, in-depth interviews to elicit students’ perceptions and
interpretations of their lived experiences (Merriam, 2009). Per-
son—environment fit emerged as a focal theme from partici-
pants’ reflections upon their experiences and sense-making that
shaped their experiences as doctoral students.

Sample and Data-Collection Procedures

Nine geographically dispersed U.S. universities with biological
science PhD programs (including microbiology, cellular and
molecular biology, genetics, and developmental biology), all
ranked in the top 50 of total R&D expenditures in biological
sciences (National Science Foundation, 2014), were included in
this study. Focusing on institutions with high R&D is warranted,
given that they present the ideal context in which to explore
students’ selection among many potential PIs and labs. In gen-
eral, institutions with high R&D have more extensive PI/lab
options from which students can choose. In other contexts with
limited R&D expenditures, students may not have as many
options, and thus may not be able to explore fit as much as
simply trying to secure placement in a lab that has funding for
them. Additionally, narrowing our institutional sample in this
manner likely restricts variation in students’ person—organiza-
tion fit, allowing us to focus more closely on student percep-
tions of fit (i.e., mentor—-mentee fit, research lab team-student
fit) within environments that exert the most impact on doctoral
education in this context. At each university included in this
study, graduate students enrolled in biological science programs
were required to participate in lab rotations in their first year of
doctoral training. As noted earlier, lab rotations provide stu-
dents with information about different PIs and lab contexts that
they can use to make decisions regarding a lab they wish to join
(Joy et al., 2015).

The 42 PhD students who participated in this study across
the nine universities were part of a larger longitudinal
mixed-methods project studying students’ experiences in doc-
toral education. To be included in this study, students must
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have agreed to participate in interviews about their doctoral
experiences as part of the larger study. Demographic informa-
tion for the sample is provided in Table 1. Twenty-four (57%)
students identified as female. Fourteen (33%) students identi-
fied as first generation. Twenty-four (57%) students identified
as white, while five identified as Asian or Asian American and
one identified as Asian or Asian American/white. Twelve (29%)
students identified with racial/ethnic groups historically
excluded in lab sciences,! which included students who identi-
fied as Black or African American (n = 4), Black or African
American/white (n = 1), Latino/Latina (n = 2), Latino/a/white
(n = 3), American Indian/white (n = 1), and American Indian,
Asian/Asian American, and Hawaiian (n = 1). Three partici-
pants identified as international students. At the time of doc-
toral program entry in Fall of 2014, students ranged in age from
21 to 33 years (mean = 24 years; SD = 2.7 years). We use pseud-
onyms for the student participants.

Once institutional review board (IRB) approval was received
for the larger mixed-methods project, students were recruited
to the project in two ways. First, program directors and depart-
ment chairs for the 100 largest biological sciences doctoral pro-
grams in the United States were contacted by email to describe
the study and request cooperation for informing incoming PhD
students about the research project. Those who agreed for-
warded recruitment information on behalf of the study to
admitted students. In instances in which incoming cohorts were
six students or more, campus visits were arranged for a member
of the research team to present information to eligible students
and answer questions during program orientation or an intro-
ductory seminar meeting. Second, emails describing student
and eligibility criteria were forwarded to several Listservs,
including those of the American Society for Cell Biology and the
Center for the Integration of Research, Teaching, and Learning
Network for broader dissemination. Those individuals who
responded to recruitment emails or presentations were screened
to ensure that they met the criteria for participation (i.e., begin-
ning the first year of a PhD program in microbiology, cellular
biology, molecular biology, developmental biology, or genetics
in Fall 2014) and fully understood the expected scope of partic-
ipation over the course of the funded project (four years with
possible renewal). It was further explained that all data col-
lected would remain confidential and that no information dis-
seminated regarding the study would individually identify them
in any way. Students signed consent forms per the requirements
specified by the IRB for human subjects research at Utah State
University. Students received a $400 annual incentive, paid in
semiannual increments.

The 42 students in this study were interviewed in the sum-
mer after completing their first year in their PhD programs. This
interview occurred at a crucial point after students completed
rotations and were making decisions about PIs and labs. This
time point provided a unique window into how students per-
ceived and evaluated their potential fit with PIs and within labs.
With IRB approval, follow-up interviews were conducted during

'We use the term “historically excluded in the lab sciences” to refer to students
identifying with racial/ethnic groups that have been severely marginalized,
including Black or African American, Latino/a, American Indian, and Native
Hawaiian. We use this terminology purposefully, as we believe the onus of exclu-
sion to be on the institution rather than the student.
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TABLE 1. Description of participants (n = 42)

Finding a Fit: Pl and Lab Selection

Pseudonym Sex Race/ethnicity First generation International
Aaron Male White N N
Adrian Male White Y N
Amanda Female  White N N
Amelia Female  White N N
Ana Female Latina and white N N
Antonia Female Latina and white N N
Aria Female  Asian/Asian American and white N N
Avery Female  White N N
Blake Male White N N
Byron Male White Y N
Caleb Male White N N
Chelsea Female  Asian/Asian American Y N
Claire Female  White N N
Colt Male White N
Deanna Female  White N N
Elaine Female  Black and white Y N
Erica Female  White N N
Francisco Male Latino N N
Gloria Female  Asian/Asian American N N
Hanh Female  Asian/Asian American Y N
Isabella Female  White N N
Jackson Male White Y N
Janelle Female  White Y N
Jenna Female  Black N N
Joan Female  White N N
Josiah Male Black N N
Landon Male White Y N
Leah Female  White Y N
Levi Male White Y Y
Luis Male Latino and white N Y
Marina Female  White Y N
Mason Male American Indian and white N N
Morgan Female  Black N N
Nigel Male Black Y N
Nolan Male American Indian, Asian/Asian American, and Hawaiian Y N
Otis Male Asian/Asian American N Y
Ryan Male White Y N
Sadie Female  White N N
Samantha Female  White N N
Violeta Female Latina N N
Wen Female  Asian/Asian American N N
William Male White N N

the summer after their second year (i.e., following an academic
year within a lab placement). This allowed us to consider how
students experienced their first year in their selected labs and
identify and explore cases in which a proper fit was not
established.

Given the geographic dispersion of respondents, interviews
were conducted via phone. Most interviews lasted 30—45 min-
utes, but some lasted almost an hour. The first author con-
ducted 55 (66%) of the phone interviews, while the second
author conducted 17 (21%); the remaining 11 (13%) inter-
views were conducted by doctoral students who were part of
the research team. In total, 83 interviews inform the current
study (one year 1 interview was lost, but the student was
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retained in the study because her year 2 interview contained
extensive information about her PI and lab selection experi-
ence). Year 1 and year 2 student interview protocols are pro-
vided in the Supplemental Material.

Data Analysis

Data analysis began with all transcripts being uploaded to
Dedoose, a Web-based qualitative coding platform, where
transcripts were analyzed by the first and second authors.
Because all students in this study were also included in the
earlier research study on lab rotations described earlier (Maher
et al., 2019), both the first and second author were thoroughly
familiar with all transcripts. Transcripts were analyzed using
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the constant comparative method (Glaser, 1965), in which
interview data were compared and contrasted within and
between transcripts, grounding initial interpretations in data.
As we engaged with participants during interviews and subse-
quently reviewed transcripts, common framing emerged
across participants’ descriptions and explanations, reflecting
substantial attention to how they perceived their fit with Pls
(e.g., students’ understanding of the PI role, their expectations
for their selected PIs, how these expectations were developed,
relationship with PI after selection) and labs (e.g., students’
descriptions of their experience as they decided upon a lab to
join, relations with potential lab mates before and after lab
selection, description of research interests). Iterative refine-
ment of these emergent trends yielded distinct categories of
meaning through open coding methods (i.e., “breaking apart
and delineating concepts to stand for interpreted meaning of
raw data,” Corbin and Strauss, 2015, p. 239). The first and
second author met to compare initial coding results and
resolve differences. To further refine the codes, the first author
created and shared memos and diagrams designed to tease out
intricacies within participant cases and discrete codes as well
as to discover the larger pattern across the data.

The first and second author created a codebook designed to
be flexible throughout the coding process. The first author used
this codebook to open code all remaining transcripts (Corbin
and Strauss, 2015). After open coding was complete, the first
author undertook axial coding, a strategy in which “categories
are related to their subcategories to form more precise and com-
plete explanations” (Strauss and Corbin, 1998, p. 24), to identify
overarching themes within perceived PI fit, perceived lab fit, and
the interconnections between these themes. The second author
then closely reviewed the first author’s axial coding decisions
and discussed discrepancies in interpretations with the first
author until a resolution was reached. To further increase trust-
worthiness of interpretation, the second author closely reviewed
the resulting unified story and interpretations supporting it to
ensure that they recognizably reflected and plausibly explained
independently observed patterns within the data. From our
phone conversations with these students, we sensed that many
felt highly pressed for time in their demanding schedules; thus,
we decided not to add an additional burden to their workload by
asking them to give further of their time for member checking, a
technique for respondent validation to increase trustworthiness
of data collection and interpretation.

Limitations

While this study is positioned to make inroads toward better
understanding the constellation of factors that biological sci-
ences doctoral students consider in their PI and lab selections,
some inherent limitations are worth noting. First, investigating
the top R&D institutions is a strength, as it provides insights into
doctoral students’ experiences at well-resourced institutions.
Presumably, these institutions may offer some of the best cir-
cumstances in terms of providing students with resources and
structural support for selecting and thriving in research labs.
However, it is a notable limitation that the results of this study
do not speak to a broad institutional sample, and future research
should seek to understand the lab selection process in a variety
of institutional contexts (e.g., comprehensive universities,
minority-serving institutions).
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Additionally, our study is situated in a specific disciplinary
context (i.e., biological sciences) that does not necessary gener-
alize to other programs or fields. Yet, we posit that these emer-
gent themes discussing the doctoral students’ faculty advisor
selection process may be applicable, even if an institutional
training model does not include rotations as a basis for inform-
ing such decisions. Third, the narrow scope and sample size for
this study limited our ability to draw summative conclusions
about how students holding historically excluded social identi-
ties in the sciences (e.g., by race/ethnicity, gender, first-genera-
tion status) navigated the lab and PI selection process compared
with their well-represented peers. When possible, we have
included some insight into demographic trends in the results;
however, we believe that each of these nuanced trends warrants
its own in-depth examination beyond the scope of this paper.

Positionality

As this was a qualitative study guided by a constructivist inter-
pretation, it is important for us to note our positionality. Our
personal epistemologies and lenses as researchers informed our
approach throughout this study. Three of the authors are estab-
lished faculty in social sciences disciplines and advise PhD stu-
dents, and one of the authors is a current PhD student in a
social sciences discipline. None of the authors work directly in a
scientific environment, yet all of the authors have had extensive
exposure to the sciences through research or practice. Addition-
ally, we recognize that our own social identities (three of the
authors are women and all authors identify as white) may have
influenced our approach to data collection and analyses.

RESULTS

The present study explored two research questions: 1) What
factors do doctoral students consider when selecting a PI? 2)
What factors do doctoral students consider when selecting a
research laboratory? Our results illuminate a complex array of
considerations students weigh as they select a PI, as well as the
important role of peers and research projects in selecting a lab.
Although we parse these considerations for analytic clarity, as
noted earlier, the PI and lab are necessarily intertwined, and
both are critical to doctoral student success. The final section
explores what happens when fit is not achieved—that is, the
factors related to students leaving their PIs and labs.

Fit with the PI

Doctoral students’ “fit” with a PI was unequivocally salient for
the participants in our study, and Jackson summed up the
importance of the PI decision-making process well in saying,
“The [PI] decision is probably one of the biggest decisions of a
doctoral student’s life. They are mentoring you for five years,
helping you get your job afterwards, and you’re also working on
publications [with them] after you leave.” We identified three
dominant factors students used to determine PI fit, which
included their relationships with their PIs, PI mentorship style,
and PI professional stability. Every student in our study men-
tioned at least one of these three factors.

Pl Relationship. Thirty-five (83%; 20 female students, nine
students historically excluded in the lab sciences, 11 first-gener-
ation students) recognized the need to select a PI with whom
they had a relationship that had strong potential to remain
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TABLE 2. Frequencies of students’ discrete social identities by emergent theme (n = 42)

Percent (and count) of students within theme

Relationship Mentoring  PI professional Research Lab
with PI style of PI stability project mates
Gender
Men (n =18) 83% 83% 44% 67% 72%
(n=15) (n=15) (n=28) (n=12) (n=13)
Women (n = 24) 83% 92% 42% 79% 63%
(n=20) (n=22) (n=10) (n=19) (n=15)
Race/ethnicity
White, Asian, or Asian-American students (n = 30) 87% 90% 40% 80% 67%
(n=26) (n=27) (n=12) (n=24) (n=20)
Historically excluded students in lab sciences (n = 12) 75% (n=9) 83% 50% 67% 58%
(n=10) (n=6) n=8) n=7)
Generation status
First generation (n = 14) 79% 86% 36% 64% 57%
(n=11) (n=12) (n=5) n=9) (n=8)
Continuing generation (n = 28) 86% 89% 46% 79% 71%
(n=24) (n=25) (n=13) (n=22) (n=20)

positive and productive over time. As Jenna advised, “It makes
a lot of sense for both parties to be happy.” Violeta added, “I'm
not saying you have to be BFFs (best friends forever) with your
advisor, but it’s very important for you guys to have a good
relationship.” For students, a “good relationship” with the PI
included a sense of authenticity (“It’s most important to me that
[my PI] is a real human being,” Adrian), comfort (“We can be
casual with each other and we can joke around,” Aria), commu-
nication (“I thought I could work with my PI really well, that we
could communicate,” Chelsea), respect (“She [my PI] is so
respectful to her students,” Marina) and interest (“I felt like he
[my PI] would really take an interest in me”; Colt). For two
students, their PIs’ openness to career aspirations outside aca-
demia contributed to their PI choice (“My PI is comfortable with
my future goals, which are not being a professor,” Jackson; “I
don’t want a traditional academic ramp. Having a PI who is will
to accommodate that is a really big deal for me,” Sadie).

Our analysis of student response frequencies within the PI
relationship category revealed roughly equally high percentages
within students’ discrete social identities (Table 2) and inter-
secting social identities (Table 3). This suggests that students’
perceived PI relationships were important for students regard-
less of sociodemographic background. However, we did find
two students (Janelle and Marina), both first-generation
women, who made it clear that they were grateful to have
selected women as their PIs and mentors. Janelle recalled, “I'm
glad that I have a female mentor. I wish I had rotated with more
of them, because that is something that was important to me
and I didn’t realize it at the time.”

Pl Mentoring Style. Rotation participation introduced students
to PIs who provided a direct, “hands-on” mentoring style, an
indirect, more student-independent “hands-off” style, or an “ad
hoc” style in which they were available to students as needed.
Thirty-seven students (88%) indicted that PI mentorship style
was an important factor in their considerations of their PI selec-
tions. Of these, 14 (10 female students, three students histori-
cally excluded in the lab sciences, seven first-generation
students) preferred a hands-on mentoring style in which the
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faculty member was actively involved and accessible in stu-
dents’ everyday lives. Aria described her thinking about such a
mentoring style by stating:

Personally, I like a little bit more hands-on mentorship. I'd like
to be able to talk to the PI about problems and not worry about
them getting mad at me ... I feel like I can bring up ideas to
him [my PI], and then ask him for feedback on my output.
He’s always been very supportive.

Eleven (seven female students, two students historically
excluded in the lab sciences, three first-generation students)
preferred an ad hoc mentoring style, which our participants’
reflections suggested to be a combination of PIs’ active involve-
ment and fostering of doctoral students’ independence. This
style of mentorship was described well by Ana, who stated, “I
just barge into my PI’s office when I need to talk ... and we meet
about once a month. I've been pretty independent, but I like
that.” Thus, for some students, the ad hoc mentoring style pro-
vided the support they desired coupled with the agency to be
fairly autonomous in the lab.

Finally, seven (three female students, four students histori-
cally excluded in the lab sciences, one first-generation student)
preferred a hands-off style, which was described among our
participants as a style that allowed for a high amount of individ-
ual agency and independence in lab work. As a proponent of a
hands-off style, Jenna stated, “My relationship with my PI is
pretty hands-off. My PI is always traveling, so one-on-one meet-
ings are rare; we communicate by email. She gives me freedom
to basically explore. For me, it’s ideal because I don’t feel
restricted.” For students such as Jenna who sought agency and
independence, the hands-off PI mentoring style was ideal.

Of note, three students stated that they selected a PI based,
in part, on an anticipated mentoring style (hands-on or ad hoc),
but when they actually joined the labs, they found their PIs to
be hands-off. In these cases, they had to compromise. As Byron
explained, “The PI [I chose] is a little bit more hands-off than I
would like, but you can’t have everything, sometimes. My PI got
a lot busier since I rotated, so he’s been around a lot less.”
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TABLE 3. Frequencies of students’ intersecting social identities by emergent theme (n = 42)

Percent (and count) of students within theme

Relationship Mentoring PI professional Research  Lab

with PI style of PI stability project  mates
Race/ethnicity + gender
White, Asian, or Asian-American men (n = 12) 92% 83% 42% 75% 75%
(n=11) (n=10) (n=5) n=9) m@m=9)
White, Asian, or Asian-American women (n = 18) 83% 94% 39% 83% 61%
(n=15) (n=17) n=7) (n=15) ((n=11)
Historically excluded men in lab sciences (n = 6) 67% 83% 50% 67% 67%
(n=4) (n=5) (n=3) n=4 n=4
Historically excluded women in lab sciences (n = 6) 83% 83% 50% 67% 50%
(n=5) (n=5) (n=3) n=4 (m=3)
Generation status + gender
First-generation men (n = 8) 75% 75% 38% 50% 50%
(n=6) (n=6) (n=3) m=4) m=4)
First-generation women (n = 6) 83% 100% 33% 83% 67%
(n=5) (n=6) n=2) (n=5) m=4)
Continuing-generation men (n = 10) 90% 90% 50% 80% 80%
(n=9) n=9) (n=5) (n=8) m=28)
Continuing-generation women (n = 18) 83% 89% 44% 78% 61%
(n=15) (n=16) (n=8) n=14) n=11)
Generation status + race/ethnicity
First-generation white, Asian, or Asian-American students (n = 11) 81% 91% 27% 73% 64%
n=9) (n=10) (n=3) (n=8) n=7)
First-generation historically excluded students in lab sciences (n = 3) 67% 67% 67% 67% 33%
n=2) (n=2) n=2) n=2) m=1
Continuing-generation white, Asian, or Asian-American students (n = 19) 89% 89% 47% 84% 84%
(n=17) (n=17) n=9) (n=16) ((n=16)
Continuing-generation historically excluded students in lab sciences (n = 9) 78% 89% 44% 67% 67%
n=7) (n=8) (n=4) (n=6) (n=6)

Although these three categories (hands-on, ad hoc, and
hands-off) applied to the ways in which many of the students in
our study envisioned their PI's mentoring style, five (two female
students, one student historically excluded in the lab sciences,
no first-generation students) offered PI mentoring style descrip-
tions we could not classify within these constructs. For example,
Aaron said he wanted to find a PI who would lead him well in
his scientific journey, but he did not show any particular prefer-
ence as to the PI's day-to-day mentorship style that would con-
tribute to this end goal. Our analysis of student response distri-
bution across categories (hands-on, ad hoc, hands-off, not
classifiable) by students’ discrete social identities (see Table 2)
and students’ intersecting social identities (see Table 3) sug-
gests that women and first-generation students appeared some-
what more likely to prefer a hands-on PI mentoring style—a
nuanced difference that warrants further research.

PI Professional Stability. In comparison to PI relationship and
PI mentoring style, noticeably fewer students (n = 18; 43%),
regardless of social identities (Tables 2 and 3), considered PI
professional stability, which included level of funding and years
of faculty experience. Of these, 12 (67%; six female students,
five students historically excluded in the lab sciences, three
first-generation students) recognized the need for PIs to have
available funding to support them if they joined that PI's lab. As
Colt stated, “You can join a lab without funding, but then it’s a
struggle to do research. You basically have to write off a year of
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your PhD just trying to write grants and get funding to do your
research.” Regardless, some students and PIs were willing to (or
needed to) take that chance. As Leah recounted:

To get accepted [into the lab I chose], my PI had to have a grant
come through. Most other labs taking students already had solid
funding, so I was a little bit up in the air if I could join until that
grant came in. Luckily it did, even though it was last minute.

Six (14%; three female students, two students historically
excluded in the lab sciences, two first-generation students) also
considered the PI's years of faculty experience. As Aaron
recalled, “I wanted a PI that was reputable in the field, prefera-
bly one that was already a full professor.” Other students, how-
ever, selected an untenured PI, but not without recognizing the
associated risks. Elaine recounted, “I did have some concerns
about her [the PI she selected] because she is a new faculty
member. They [other faculty] said not to worry because she is
a great scientist.” In constrast, Ryan stated:

I worry since he [PI] is a junior faculty. In fact, a PI I worked
with for my first rotation actually went through the tenure pro-
cess this past year and she didn’t get it, to the surprise of many
people. That set in a little bit of fear this past spring and win-
ter. I was like, “Oh no. If she couldn’t get it that means any-
thing can happen.” He just submitted his package and we
won't find out [if he receives tenure] until next spring.
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Thus, presented findings indicate that students recognized
and considered a range of factors as they determined their fit
with a PI, including the nature of the relationship with the PI, PI
mentoring style, and PI professional stability. Of these, relation-
ship and mentoring style were dominant, while professional
stability remained in the background for many students.

Fit with the Lab

Just as students were aware of the importance of the PI choice,
they were aware of the importance of their choice of a lab. The
PI is not the only person in the lab, and our participants
emphasized the key role that their prospective lab mates
would have in shaping their day-to-day lives in the lab. In
addition, many students noted and attempted to understand
how the specific science in the lab would underscore their doc-
toral experiences and how their evolving interests would fit in
the lab.

Lab Mate Fit. When selecting a lab, finding a fit with lab mates
was important to a significant number of students (n = 28, or
67%; 15 female students, seven students historically excluded
in the lab sciences, eight first-generation students). As with PI
selection, students recognized that their lab selection was a
long-term commitment, evidenced by Aria musing, ‘Am I going
to be happy going into the lab every day for the next five years?
That’s where the people play a large role.” Students wanted
collegial, supportive relationships with lab mates, such as Luis,
who recalled, “I think that people [in the lab] had a lot of
impact in my decision [to join a lab], if I felt welcomed there
in terms of [how] people liked each other. I feel that is why I
ended up joining my lab.” Further, students understood that
positive relationships with lab mates were essential to their
productivity in the lab. As Hanh advised, “They [lab mates]
can help you, especially with the techniques you need for your
project. You need to be on good terms with them.” Notably, in
our analyses of this theme by students’ social identities, we
observed that fewer first-generation and historically excluded
students emphasized lab mate fit (Table 2). However, these
differences should be interpreted with caution due to small
sample sizes.

Research Project Fit. As noted earlier, all students in our
study participated in lab rotations during their first years of
doctoral study. In each, they had the opportunity to learn
about the research conducted in the lab. Thirty-one (75%; 18
female students, nine students historically excluded in the lab
sciences, nine first-generation students) considered their fit
with the research conducted in rotational labs as a key lab sec-
tion criterion. Some realized that the research conducted in a
rotation lab was not a fit for them, such as Colt, who recalled,
“It just turned out that I didn’t want to do that specific type of
research. It was nothing about them [the PI and lab mates of
that lab].” Others discovered unanticipated, emergent research
interests that swayed their selection of a lab, such as Leah,
who stated:

My advice [to those selecting a lab] would be to try things
you've never done before, because you might end up enjoying
it. That's what happened to me. I never thought I would be in
the lab and doing what I am doing, but I really, really enjoy it.
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Besides their interest in the research conducted in the labs
they had selected, some students considered additional
research-related issues, such as project time, and their opinions
of such sometimes conflicted. This was the case with Claire and
Isabella, who both had the opportunity to join new projects.
Claire had reservations about such a new project, stating that:

One reason I didn’t end up joining [a specific lab] is because
everything was so new, I had much less comfort that I would
finish in a timely manner. If you're still setting everything up
and feeling your way through, you run the risk of it taking you
a year or two just to get your bearings. That was less
appealing.

On the other hand, Isabella was energized by the freedom
that joining a new project would allow her. She related:

There was this opening on this project that no one had started
yet, so I was able to make it my own. That contributed a lot to
me choosing that lab because I could visualize what my thesis
would be at the beginning, which is important to me because
I don’t want to waste time or dawdle in graduate school. I
want to get things done and move on to the next step.

Josiah also shared Isabella’s sentiment of wanting to use
research project opportunities to strategically prepare for lon-
ger-term career goals. He stated, “For me, when making this
decision, it was pretty much ‘Okay, what do I want to do? Which
lab will get me to that end destination with the best skills and
connections and collaborations?”

When we evaluated how students’ demographic back-
grounds may relate to their emphasis on research project fit,
Tables 2 and 3 illustrate roughly equal percentages across stu-
dents’ social identities. This suggests that perceived fit with the
research project was equally important for students regardless
of sociodemographic background.

Across both subthemes related to finding a lab fit, our partic-
ipants recognized that finding an environment amenable to
their working styles and interests was integral to their success
as doctoral students. With regard to the importance of this
choice, Josiah memorably stated:

Choosing a permanent lab home in graduate school is proba-
bly one of the most important decisions you make for the rest
of your life, besides what graduate school you go to and what
spouse you decide to marry. It very much impacts future career
opportunities, people you may postdoc with, what field you
choose to pursue after your research, what field you land in
and specialize in. It very much is a huge decision.

Not Finding a Fit

At the time of the second interview, the summer after students’
second academic years, all students had joined a lab. Most
reported being satisfied with their choices of PI and lab. How-
ever, five students at four different institutions in the study
reported that they had left the first lab they had joined. One
student left the first lab after just two months, whereas a few
others stayed in their first labs as long as 12 months. Although
these students represent a small percentage of the sample, we
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elect to share their stories, because they provide unique insights
into the struggles that accompanied the effort of some students
to find a fit in their doctoral programs. We highlight each stu-
dent’s story within thematic similarities, although we acknowl-
edge that each student experienced unique circumstances that
played a role in not finding fit.

Three students’ stories about the reasons they left their labs
revealed structural problems related to funding, which is inte-
gral to doctoral students’ long-term stability and success. Aaron,
a white, continuing-generation man, initially chose a lab based
on his interests and the lab environment but reflected:

There was an initial falling out with serious miscommunica-
tion on the professor’s behalf to me about their ability to sup-
port me being a student in that lab. I was not being paid, and
that came to the attention of the department. After some
investigation, it turned out that I was not able to maintain my
position in that lab, because the professor did not have the
appropriate funding to support me.

After discovering that he could not be funded in his lab,
Aaron was asked to complete an additional rotation in what
was then his second year. After rotating with a faculty member
who heard about his situation, Aaron believed that his new
placement worked out for the better.

Similarly, Erica did not explicitly factor funding into her ini-
tial lab decision. Erica, who identified as a white, continu-
ing-generation woman, also looked for markers of stability as
well as an amicable environment, but recalled:

Now, looking back, I wish I had factored in funding more.
Because I knew that he [my first PI] didn’t have any external
grants when I joined the lab. I thought that he would win a
grant in the next year, but he didn’t. If I had been a bit wiser, I
might not have chosen that lab. I'm still rotating, but it [my
current rotation lab] is basically my best option, so I'm going
to join even though it’s not quite as comfortable of a fit as my
previous lab. It’s got a good project and they’ve got funding, so
that is my new lab.

At the time of her second interview, Erica had only been in
her new lab for just over a month. She stood by her decision to
factor in lab environment in the selection process, but she also
acknowledged that “sometimes it's more important to think
about the money.”

Morgan, a Black woman who identified as a continuing-gen-
eration student, was the only student in the historically excluded
in the lab sciences category among our participants who did not
find a fit in the first lab. Again, this lack of fit was due to fund-
ing, and Morgan noted:

I rotated in four labs. The third lab that I rotated in, I chose
that lab to get my PhD in, and then she [the PI] tells me she’s
low on funding. For me, that was stressful because I had to get
back on the search again for a home, basically. Luckily, I was
able to find a lab.

Notably, Morgan spent 4-6 months in her first lab before the
PI indicated that the funding structure was not in place to sus-
tain her. Morgan also indicated that she was looking for a PI
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who could “mold” her in becoming a better scientist; however,
given the circumstances of her first lab, it seems that Morgan
realized that there was more to lab selection than PI
mentorship.

We categorized the remaining two students’ stories as per-
sonal in nature, in that the mentor-mentee relationship was not
a good fit in terms of research interests or personality. Amanda,
a white woman and continuing-generation student, started
thinking about switching labs about six months after selecting
her first lab. As she discussed her thought process, she stated:

Then I realized just—I mean it’s not common, but it happens.
If you realize that you’re not the best fit for a lab, it’s mainly
frowned upon, but it is acceptable to switch labs. In my situa-
tion, it actually wasn’t frowned upon just because of certain
incidents that had happened in the lab. My program advisor
highly recommended that I leave the lab.

Amanda then did two other rotations to select a better lab
fit, noting that she felt time ticking on her choice, as she was no
longer a first-year student. When asked about advice she would
give to students entering the lab selection process, she retro-
spectively reflected, “Don’t worry too much about your project,
and instead focus more on how you get along.”

The issues with PI personality fit were mirrored by Jackson,
a white man and the only first-generation student in our sample
who did not find a fit in the first lab. Uniquely, Jackson indi-
cated that he picked his first lab largely based on what was
familiar. In other words, he selected a lab that appeared to have
continuity with his expertise as a technician but was also look-
ing for a PI who could be a friend. Yet, during his second-year
interview, Jackson reflected:

I changed mentorship about four months ago ... Things
weren't really going the way that I wanted them to go, both
experiment-wise and personality-wise. It’s like that clash. My
old PI has a reputation for doing this. He’s had six graduate
students. Three out of the six have switched labs.... [When the
last rotation student left the lab], he didn’t really have to be
chipper and nice all the time because he wasn’t trying to
recruit more students into his lab ... he made it quite obvious
to me that the mentorship that I was originally under wasn’t
something that I wanted to stick around for over another five
years. It [the second lab I chose] is not one that I rotated
through, but it’s one that I heavily considered rotating through.
I sat in on lab meetings. I met with the PI several times. It just
never ended up happening for me during that first set of
rotations.

Taken together, these reflections indicate that students may
not find “fit” with their first labs for a constellation of reasons.
Among these five students, the most salient reasons were either
structural (i.e., funding) or personal (i.e., PI mentorship or
research alignment), and their stories illustrate how stressful
and multifaceted the lab selection process can be for doctoral
students.

DISCUSSION

It has long been recognized that first-year doctoral students’
ability to “find a department that is a good fit for them” (Golde,
1998, p. 56) contributes to students’ success throughout their
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doctoral training. In the lab-based sciences, departmental fit is
primarily shaped by PIs and their labs, and students must find
their places in this environment to continue their progress
toward doctoral degree completion. Despite this rather sober-
ing reality, little is known about how students determine their
compatibility, or person—environment fit, with potential PIs
and labs.

Overall, our results indicate that most students were fairly
savvy in identifying and weighting environmental aspects
important in their considerations of compatibility as they navi-
gated available PI and lab options. In general, students closely
considered their preferences for PI mentoring approach and
personality. As keen observers of faculty life (Austin and McDan-
iels, 2006), students recognized and weighted tensions associ-
ated with selecting PIs who might relocate, and most under-
stood the need to select a PI with funds available to support
doctoral students. Students were also attentive to their own
professional goals, and they actively sifted through the many
available choices in the environment to place themselves in the
best position for future benefits of training and employment.
Finally, most students desired collegial, supportive relationships
with lab mates. Thus, their perceptions of person-environment
fit extensively informed their decisions regarding both the iden-
tification of relationships in which to invest (e.g., PIs, lab mates)
and the navigation of their structural academic experiences
(e.g., funding, research project access).

Despite all this, however, we note that students’ evolving
perceptions of PI and lab fit were fluid for many reasons. For
example, some actively conceptualized trade-offs along various
dimensions of fit (e.g., person-person, person—group, person—
job). Perhaps they did not perceive a PI's mentoring approach to
be fully compatible with their own mentoring preferences, but
given the “perks” associated with that PI's mentorship (e.g.,
access to lab mates and projects), they deemed it satisfactory.
Moreover, in our earlier work (Maher et al., 2019), we found
that research interests of first-year doctoral students in the life
sciences are notably malleable during the lab rotation period.
This is perhaps how it should be, as rotations are designed to
introduce students to areas of inquiry with which they may
have been unfamiliar. Thus, perceptions of PI and lab fit evolved
depending on, for example, students’ discovery of research
interests new to them. In other examples, different priorities
drove PI and lab fit perceptions, such as availability of a research
project that could support timely degree completion or discov-
ery of a project that was riskier in terms of certainty of success
but offered greater payoff in terms of ownership and indepen-
dence. In these cases, seeking PI and lab fit was both a highly
individualized process and an agentic one. Finally, students
who did not secure a position in their first (or second) choice
labs were forced to consider notions of fit in relation to realistic
opportunities. They needed to consider their potential fit with
suboptimal placements (in terms of their initial assessments);
thus, identifying broader foundations for fit commonly con-
flicted with the need to secure financial support to continue in
their doctoral programs.

Weighting Fit Factors

Earlier, we referred to Kristof-Brown and colleagues’ (2005)
statement: “Perceived fit ... is all done in the head of the respon-
dents, allowing them to apply their own weighting scheme to
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various aspects of the environment. This permits ... salience of
various dimensions to be captured in their ratings” (pp. 291-
292). Student response frequencies across themes and response
content provided a glimpse into weighting schemes used by stu-
dents in our study. In terms of response frequencies, it was clear
that relationship with PI and PI mentoring style weighed heav-
ily in students’ PI selection calculations. Further, every student
in our study mentioned at least one of these two factors, even
when they mentioned no other factor as being involved in their
PI or lab selection. In other words, these two factors (which
arguably overlap to a large extent) dominated students’ PI and
lab selection considerations. In contrast, we were surprised to
find that relatively few students considered PI professional sta-
bility. This oversight directly and negatively impacted Aaron,
Erica, and Morgan, who left their first labs because of lack of PI
funding. In gauging lab fit, research project and lab mates were
both heavily weighted in students’ considerations, but no stu-
dent selected a PI and lab placement based on lab factors alone.

The content of students’ responses also provided a glimpse
into the weighting schemes they used. While our study purpose
was exploratory in nature and designed to identify (not rate)
factors, 13 students described their weighting schemes within
their responses to us. Of these, eight indicated that they equally
weighted the PI, research project, and/or lab mates, including
Nigel, who stated, “I liked the style of the professor and I liked
the research. Those are the two main areas for me [in selecting
alab],” and Aria, who recalled, “I definitely considered both the
PI and the lab environment and the nature of the project.”

Of interest, however, were the four students who prioritized
people (PI and lab mates) over research projects. Representa-
tive comments included statements from Blake, who said, “I
would argue that the people who are in the lab are almost more
important than the research because if you get along with the
people, you can learn to love the research,” and Chelsea, who
argued, “The people who are in the lab are almost more import-
ant than the research because if you get along with the people,
you can learn to love the research.”

Taken together, these findings suggest that participants
actively weighted several factors when making PI and lab selec-
tions and that, overall, PI relationship and PI mentoring style
are dominant in these weighting schemes. Further, these agen-
tic evaluations and subsequent decisions drive students’ posi-
tioning within their doctoral training experiences; the benefits
of mentorship and experience with specific research projects
reported by participants were realized only through their deci-
sions regarding whether and how to engage with their environ-
ments. Accordingly, the socialization processes of knowledge
acquisition, investment, and involvement were largely depen-
dent upon students’ individual assessments of fit and the poten-
tial trade-offs entailed to shape students’ development as
scientists.

IMPLICATIONS

The present findings examine the constellation of factors that
doctoral students in the lab-based sciences weight when select-
ing a PI and lab, and as such, have interlocking implications for
students, faculty, and programs. In regard to students, given
that a doctoral advisor can “make or break a PhD student” (Lee,
2008, p. 267), it was unsurprising that all students considered
at least one aspect of fit (relationship with PI, PI mentorship
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style, and PI professional stability) with their intended PIs.
However, only 12 (29%) considered all three. Given that stu-
dents will likely spend at least four years—and likely more—
closely interacting with their PIs, we suggest it is in students’
best interest to consider all three PI-related factors before select-
ing a PI. We also note that, while the three broad factors are
important, for some students, more specific Pl-related factors
played a role, such as the PI's openness to career aspirations
outside academia. Given the growing variety of careers that
doctoral recipients in the biological sciences can pursue (Mathur
et al., 2018), this consideration will likely become important to
an increasing number of students. In terms of fit with the lab,
most, but not all students (n = 28; 67%) considered their fit
with their intended lab mates. Students will likely spend a sig-
nificant amount of time with lab mates (Ferreira, 2003), and
these lab mates will assuredly shape their lab experiences to a
notable extent, either for better or worse (Maher et al., 2020).
Thus, we posit that all students in the lab selection process
should carefully and candidly consider their fit with intended
lab mates as closely as they do their fit with their intended PIs.

Students are not the only ones with a critical stake in the
outcome of PI and lab selection. Faculty are keenly aware of the
professional, practical, and emotional costs incurred when they
are not students’ chosen PIs, or when they are, and the match
turns sour for both parties (Maher and Ashby, 2020). As such,
study findings can inform PIs’ understandings of the factors that
drive students’ PI selection decisions. They may be able to use
this knowledge to recruit and secure students who are well
matched to their own dispositions, mentoring styles, and
research interests. At the very least, they can use this informa-
tion to make their styles, interests, and expectations explicit, so
students have accurate information upon which to base their PI
selection. In the long run, this transparency would stand to ben-
efit both PIs and students.

Finally, in terms of doctoral programs in the life sciences
(and beyond), the findings elucidate the need for programs to
provide forums for candid and beneficial discussions between
and among students and PIs around the PI and lab selection
process. Our findings provide a blueprint of considerations for
incoming doctoral students in the biological sciences who will
engage in a process of PI and lab selection. Further, questions in
our interview protocols presented in the Supplemental Mate-
rial, particularly around perceptions of faculty roles and respon-
sibilities, laboratory rotations, and PI and peer relationships,
can be leveraged to create discipline- and program-specific
materials to facilitate discussions around this process. Indeed,
additional materials on advisor selection abound (e.g., Rose,
2003; Hineman and Semich, 2017; Sozio et al., 2017; Lipshitz,
2019), and these can also be quite useful to students, PIs, and
programs that desire to infuse the PI and lab selection process
with transparency and measured guidance. Essentially, we posit
that the more candor and care given by and to all parties in this
selection process, the more likely all parties will benefit both in
the short and long term.

AREAS FOR FUTURE RESEARCH AND CONCLUSION

While the present work makes an important contribution to
knowledge about doctoral students’ PI and lab selection pro-
cesses through the lens of person-environment fit within a
socialization framework, there are multiple ways in which
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future research could expand on these findings. Although our
results revealed limited variation in students’ PI and lab selec-
tion processes based on their social identities, these differences
may have been limited by the scope and sample of this project.
Some recent research suggests that the expectations and rela-
tionships with PIs (and mentorship more broadly) vary by race/
ethnicity and gender (Noy and Ray, 2012; Curtin et al., 2016).
Thus, there is a significant need for more research that focuses
explicitly on the PI and lab selection experiences of students
who identify with demographic groups historically excluded
from the sciences. In taking a feminist phenomenological
approach to understand women’s lab rotation and selection pro-
cesses, for example, recent findings suggest that women (and
particularly women of color) often have to forgo research inter-
est alignment within their lab rotations to prioritize a lab set-
ting that is not overtly discriminatory (Wofford and Blaney,
2019). Future research examining PI and lab selection processes
should consider focusing specifically on the narratives of stu-
dents from historically excluded groups in the sciences, as doing
so may shed light on specific (dis)advantages upheld in the
structures of doctoral education programs.

It would also be quite valuable to understand whether both
the incidence and resolution of situations of “no fit” are similar
across student groups. While the findings from this study were
inconclusive in this regard, some research notes that women
and historically excluded students have less-positive experi-
ences in their doctoral programs (Gildersleeve et al., 2011; Sal-
lee, 2011; Gardner, 2013; Ramirez, 2017; Miller and Roksa,
2020). This may imply both the greater likelihood of these stu-
dents not finding a good fit as well as a lower probability that a
situation of poor fit will be positively resolved. Productively
resolving a situation of no fit involves finding a new lab, which
implies a certain amount of institutional (e.g., departmental)
involvement in terms of both acknowledging that the original
situation is not tenable and developing a solution. Whether
departments facilitate a renewed search for a lab equitably
across sociodemographic groups is a worthwhile question,
especially in the instances when a lack of fit involves not getting
along with the PI as opposed to a financial necessity (i.e., PI
does not get a grant).

An important area for future research is understanding the
short- and long-term consequences of not finding fit in the lab
and PI selection process, and whether and how those may vary
across students from different sociodemographic groups. All
students who did not find an initial lab fit in this study found
another lab in which to do their training. However, the conse-
quences of not finding fit are significant. As we noted earlier,
first-year students who do not find a PI and lab fit usually leave
their doctoral programs (Maher et al., 2020). Some intended
to re-enroll in another doctoral program, but many chose to
permanently close the door on doctoral education. We found
that second-year students who realized that their selected PIs
and/or labs were not a good fit also left early, often “mastering
out.”

While our work in this area was limited to the first two years
of doctoral training, had our sample also included students in
their final years of doctoral training, we might have found differ-
ent perspectives about how these students not only chose labs,
but also chose to continue (or not) in these same labs through-
out their doctoral tenure. We believe that it is likely that students
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who move labs in their third year or beyond may extend time to
degree and/or experience negative degree impacts or dimin-
ished career prospects. Given high attrition from doctoral pro-
grams (Cassuto, 2013; Council of Graduate Schools, 2008) and
persistent questions about the demographic diversity of science,
technology, engineering, and mathematics disciplines (Okahana
et al., 2016), understanding the patterns and consequences of
finding (or not finding) PI and lab fit have important implica-
tions for doctoral education and future scientists.

Additional directions for future research include expanding
the diversity of the institutional contexts and disciplines to tease
out potential variations in students’ ranking of key PI-lab selec-
tion elements noted in this study across varying lab-based disci-
plines (e.g., chemistry, physics) and institutional contexts (e.g.,
comprehensive universities, minority-serving institutions). Dif-
ferent combinations or valuing of key selection elements may be
represented within varying disciplinary and institutional con-
texts with unique disciplinary expectations and levels of
resources. Further, additional research could explore the nature,
extent, and implications of students’ not finding strong fit and
merely “satisficing” during their doctoral training (e.g., finding a
strong fit with a PI but not with that PI’s lab, or vice versa). In
these cases, it would be valuable to know how students optimize
their decisions when they do not realize all of their preferences.

Finally, we note that research on the practice of rotations is
sparse, despite their use in doctoral training across a range of
lab-based disciplines. Investigating whether or how students’
doctoral experiences and outcomes vary depending on whether
students are paired with their PIs upon program initiation or
through the rotation process would shed light on the nature
and extent of benefits, if any, that accrue to students through
rotation participation. Students who rotate spend a significant
portion of the first year of doctoral training in lab rotations,
thus delaying their entry into the labs in which they will con-
duct their dissertation work. Further, PIs spend time and effort
training students with whom they will ultimately not be paired,
while institutions spend resources to support the rotation pro-
cess (Maher and Ashby, 2020). Given these considerations, the
question of the nature and extent of the benefits of lab rota-
tions is vital to shaping the next generation of scientists.
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