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Abstract
One of the central goals of doctoral programs is to develop independent re-
searchers and scholars who will lead the next generation of knowledge produc-
tion. Despite extant evidence of inequalities in doctoral education, few studies
have closely examined the experiences of first-generation college students who
pursue a Ph.D. We examine how first-generation and continuing-generation doc-
toral students conceptualize the role of the faculty advisor/principal investigator
(PI) in supporting their development as researchers. Our analysis of interviews
from 111 first-year Ph.D. students in the biological sciences indicates that first-
generation and continuing-generation students had similar overarching conceptions
of PIs and the role of PIs in their development. However, the two groups
ascribed different meanings to the same concepts. First-generation students ex-
pected more direct, skill-based guidance and assistance with learning to do
research the “right” way. Conversely, continuing-generation students expected
independence and support for their specific needs. We rely on Bourdieu’s con-
ceptualization of habitus to explain these differences and conclude by offering
implications for advancing equity in doctoral education and supporting first-
generation students, particularly regarding the alignment of student–advisor
expectations.

Keywords First-generation students . Doctoral education .Mentoring . Socialization . Habitus

https://doi.org/10.1007/s10734-021-00713-8

* Annie M. Wofford
awofford@ucla.edu

1 School of Education & Information Studies, University of California, Los Angeles, UCLA Moore
Hall, 405 Hilgard Avenue, Box 951521, Los Angeles, CA 90095-1521, USA

2 Department of Counseling, Higher Education, and Special Education, University of Maryland,
College Park, MD, USA

3 Department of Sociology, University of Virginia, Charlottesville, VA, USA

Higher Education (2021) 82:1013–1029

Published online: 9 April 2021

http://crossmark.crossref.org/dialog/?doi=10.1007/s10734-021-00713-8&domain=pdf
http://orcid.org/0000-0002-2246-1946
https://orcid.org/0000-0001-5298-5102
https://orcid.org/0000-0003-2757-5982
mailto:awofford@ucla.edu


First-generation students1 represent approximately 30% of doctoral degree recipients in the
USA (National Science Foundation [NSF], 2015). While some research has discussed the
challenges experienced by first-generation doctoral students (Gardner & Holley, 2011; Holley
& Gardner, 2012), few studies have closely examined first-generation students’ experiences in
graduate education (e.g., see a discussion in Gardner, 2013). In particular, scholars have not
considered how first-generation and continuing-generation doctoral students understand their
development as independent researchers—a crucial omission, given that becoming an inde-
pendent researcher is a central goal of doctoral student socialization (Weidman et al., 2001).
Without shared understandings of this process, first- and continuing-generation students may
experience different (and inequitable) socialization patterns and outcomes.

The present study explores how first-generation and continuing-generation Ph.D. students
in US doctoral programs articulate their expectations for faculty advisors’ engagement in their
development as biological science researchers. Faculty advisors are socialization agents
(Weidman et al., 2001) and thus play a central role in how students learn the craft of research,
particularly in science, technology, engineering, and mathematics (STEM) fields. It is vital to
understand these dynamics within the context of biology graduate training given persistent
challenges with diversifying the field, the established links between researcher diversity and
innovation, and the importance of biomedical science research to addressing ongoing social
and health challenges (Clark & Hurd, 2020; Valantine & Collins, 2015).

Our examination of interviews from 111 first-year Ph.D. students indicates that first-generation
and continuing-generation students had similar overarching conceptions of their principal inves-
tigators (PIs), who frequently serve as faculty advisors (Maher et al., 2013), and the role of PIs in
their development. However, the two groups of students ascribed different meanings to the same
concepts. First-generation students expected more direct, skill-based guidance and assistance with
learning to do research the “right” way. Conversely, continuing-generation students expected
independence and support for their specific needs. Understanding differences across groups is
critical to equity in doctoral education, as continuing-generation students’ PI expectations seem
more closely aligned with faculty expectations of their roles (Lechuga, 2011), leaving first-
generation students more likely to be dissatisfied with their PI relationships and limiting first-
generation students’ access to the benefits these relationships can provide.

Conceptual framework and literature review

This study is situated within a socialization framework (Weidman et al., 2001; Weidman &
DeAngelo, 2020), which has been a predominant conceptual lens for studies on US doctoral
programs over several decades (Acker & Haque, 2015). Socialization has been widely used to
investigate students’ navigation of benchmarks that are common to American doctoral edu-
cation (Gardner, 2008). Although socialization scholars have started to more intentionally
engage issues of inequality related to race/ethnicity and gender, they have less frequently
attended to first-generation status. Gopaul’s (2011) work stands out in this regard, as he
articulated a framework for understanding first-generation students’ socialization experiences
by leveraging Bourdieu’s (1977, 1990) concepts of cultural capital and habitus. To situate the

1 We define “first-generation” as students who come from families in which no parent/guardian completed a
bachelor’s degree. Students from families where at least one parent/guardian completed a 4-year degree are
regarded “continuing-generation.”
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current study, we first provide an overview of the socialization framework, followed by a
discussion of cultural capital and habitus.

Socialization

With respect to graduate and professional students, socialization is broadly understood as the
process by which students learn the knowledge, values, and skills that characterize their chosen
disciplines and institutional context (Weidman et al., 2001). Socialization traces students’
development from an initial anticipatory stage upon entering their doctoral program through
formal (e.g., coursework) and informal (e.g., peer mentorship) processes that shape their
professional identities (Weidman & DeAngelo, 2020). Within such experiences, researchers
have often highlighted how doctoral students rely on their advisors, peers, and other salient
relationships to understand their roles and emergent professional identities (e.g., Burt, 2019;
Felder et al., 2014; Gardner, 2008). Scholars suggest that this socialization process begins
quite early, with students across academic disciplines receiving messages from faculty about
the purpose and production of research well before initiating their dissertation projects
(Mantai, 2017; Sweitzer, 2009). In the USA, the first two years of doctoral study in STEM
resemble master’s programs in Europe and Canada, as trainees take classes, have experiences
in multiple laboratories before selecting a mentor, complete comprehensive exams, and begin
their independent research projects (Barnett et al., 2017). Understanding first-year students’
expectations about the help and support they will receive as emerging researchers is important,
as expectations can guide both the quality of future interactions and doctoral students’
satisfaction with their training experiences and relationships (Young & Perrewé, 2004).

In STEM fields—especially those that rely on laboratory research groups—doctoral social-
ization experiences hinge on students’ relationships with their PI. Indeed, STEM doctoral
students’ relationships with their faculty advisors underscore their skill- and career-related
developmental trajectories (Blaney et al., 2020) and their persistence decisions (Maher et al.,
2020a). Yet despite extant research documenting the faculty advisor’s important role in
doctoral student development, few studies have investigated students’ early expectations for
a faculty advisor’s role in the socialization process.

In addition, scholars have recently amplified the importance of students’ social identities in
socialization processes, which—for example—has resulted in expanded research on the gendered
nature of doctoral socialization (e.g., Sallee, 2011; Wofford & Blaney, 2021) and the importance
of centering doctoral students’ racial and ethnic identities in understanding their socialization
experiences (e.g., Griffin et al., 2020; Twale et al., 2016). Fewer studies, however, have examined
the doctoral socialization experiences of first-generation students (see a discussion in Gardner,
2013). While recent scholarship has extended the socialization framework to engage some of the
structural challenges that may constrain opportunities for individuals with marginalized identities,
this framework does not fully engage the unique barriers that first-generation students may face.
To address this, we turn to the concepts of cultural capital and habitus.

Cultural capital, habitus, and first-generation status

Cultural capital was first conceptualized as specific linguistic and cultural competencies
(Bourdieu, 1973; Bourdieu & Passeron, 1977) but was extended in subsequent educational
research to reflect familiarity with expectations, norms, and procedures of social institutions
(see a review in Lareau & Weininger, 2003). As a complementary element to how Bourdieu
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conceptualized the role of culture in reproducing social inequality, habitus reflects deeply
internalized dispositions that generate “thoughts, perceptions, expressions, and actions”
(Bourdieu, 1990, p. 55). In other words, habitus represents individuals’ internalization of
social structures, reflecting perceptions and attitudes that shape their actions. In educational
research, habitus has often been operationalized through students’ expectations and disposi-
tions to engage in particular ways with their educational settings.

Although commonly used in higher education to understand inequality among undergrad-
uate students from different socioeconomic groups (e.g., Armstrong & Hamilton, 2013; Collier
& Morgan, 2008; Jack, 2019; Stuber, 2011), cultural capital and habitus are less frequently
considered within doctoral education. Gopaul (2011) has done the most significant work to
explicate how cultural capital and habitus generate inequality in graduate education. In
particular, he highlighted the role of habitus in students’ ability to navigate the field of doctoral
study. Since habitus represents one’s perceptions and attitudes that frame possible modes of
action, it can have important implications for students’ ability to cultivate relationships with
faculty and peers. In subsequent work, Gopaul (2015, 2016) noted a lack of clarity in several
areas of doctoral education, which placed advisors in a central role of helping to “decode”
expectations. This simultaneously makes advisors key agents of socialization, as others have
noted (Barnes & Austin, 2009; Noy & Ray, 2012), and raises concerns about the consequences
of potential disconnects in expectations between graduate students and their advisors.

Other emergent literature on first-generation doctoral students has similarly attributed ob-
served differences between first-generation and continuing-generation students to cultural capital
and habitus (e.g., Gardner & Holley, 2011; Holley & Gardner, 2012). In their qualitative study,
Gardner and Holley interviewed 20 first-generation Ph.D. students at varying stages of doctoral
training and across a range of disciplines. Despite participants attending two institutions that
award a high proportion of doctoral degrees to first-generation students, these students often did
not know the “unspoken” rules and experienced challenges navigating their Ph.D. programs. As
such, participants noted that “success” required a copious amount of tacit knowledge about how
higher education institutions operate. First-generation students noticed that their peers seemed to
“understand the rules of the game… [while they felt] ‘clueless’ or ‘in the dark’ about what was
expected or how to navigate the system” (Gardner & Holley, 2011, p. 84).

In the present study, we extend prior literature by focusing on the early stages of socialization.
Specifically, we explore students’ expectations regarding the role of a faculty advisor in their
development as an independent researcher in the biological sciences. While some scholars have
described the socialization experiences of first-generation and continuing-generation doctoral stu-
dents (e.g., Gardner & Holley, 2011; Gopaul, 2015, 2016; Roksa et al., 2018), studies have
sparsely considered how students make meaning of their expectations during the early stages of
doctoral training. To address this gap, we ask: what do first-year doctoral students expect regarding
faculty advisors’ role in fostering their research development, and how do students’ expectations for
their advisors vary between first-generation and continuing-generation students? By focusing on
doctoral students’ early expectations, we offer critical insight into how first-generation and
continuing-generation students understand doctoral education.

Methods

Given extant research on undergraduate students (Collier & Morgan, 2008; Kim & Sax, 2009),
and how access to class-based information and resources can shape expectations and
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socialization into graduate school (Gardner & Holley, 2011; Gopaul, 2015, 2016; Holley &
Gardner, 2012), first-generation students are likely to enter doctoral education with different
expectations of their PIs than their continuing-generation peers. In light of our interest in
understanding not only what students’ expectations of faculty were but how expectations
formed and what meaning and implications they had for graduate students’ experiences, we
chose to engage in qualitative methods (Bogdan & Biklen, 2007). We approached the present
work with a constructivist lens to foreground how “reality is constructed in the mind of the
individual, rather than it being an externally singular entity” (Ponterotto, 2005, p. 129).

The research is guided by a generic qualitative approach (Caelli et al., 2003; Kahlke, 2014),
which allows for the integration of multiple methodological strategies in an effort to under-
stand distinctions in students’ expectations. For this study, we relied on interviews as the main
source of data. Consistent with a generic qualitative approach, our data collection and analysis
was informed by theories (Caelli et al., 2003)—in this case, socialization, habitus, and cultural
capital. However, our interpretations of the data are largely inductive, and a generic approach
allowed us to balance data-informed descriptions of students’ expectations drawn from their
interviews with our interpretations of how first- or continuing-generation status may have
influenced observed differences. Further, given that people create shared understandings of
reality through interactions, which are often expressed through the language used to describe
experiences (Berger & Luckmann, 1966), our epistemological and methodological strategies
are aligned. Thus, we focus not only on the expectations that participants communicated but
how students used and adapted words and their meanings to describe their anticipated
relationships with faculty.

Study participants and data collection

We drew participants from a larger, longitudinal, mixed-methods project of 336 biological
sciences Ph.D. students across 53 universities with high research activity who began doctoral
programs in fall 2014 (http://ecr.usu.edu/).2 To recruit participants, we contacted program
directors and department chairs of the 100 largest biological sciences doctoral programs in the
USA, describing the study and asking that they inform incoming Ph.D. students about the
research project. To diversify the prospective pool of participants, we subsequently contacted
all public flagship universities (research intensive), historically Black colleges and universities
(HBCUs), and Hispanic-serving institutions (HSIs) offering Ph.D. programs in appropriate
biology subfields. Further, emails describing the study and eligibility criteria (incoming
doctoral students in biological sciences) were sent to several listservs, including those of the
American Society for Cell Biology and the CIRTL (Center for the Integration of Research,
Teaching, and Learning) Network for broader dissemination.

In addition to completing regular surveys, a subsample of the 336 original respondents
participated in annual in-depth interviews with a member of the research team. Given the
project’s emphasis on inequities by first-generation status and race/ethnicity, the original
interview sample included all individuals in the larger sample who identified as first-
generation or as racially/ethnically minoritized3 and attended an institution that had at least

2 More specifically, the study focused on “bench biology” — US doctoral programs in fields including
microbiology, cellular and molecular biology, genetics, and developmental biology.
3 We define racially/ethnically minoritized groups as students who identify as American Indian or Alaska Native;
Black or African American; Latina/o/x; Native Hawaiian; or Pacific Islander.
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one participant who identified as belonging to a racially/ethnically minoritized group. In
addition, a similar number of students not belonging to those categories (i.e., first-generation
or racially/ethnically minoritized group) from each institution were invited to participate.

For this study, data were drawn from interviews with doctoral students near the end of their
first year of graduate school. Research team members completed these interviews over
approximately three months (January through March 2015). Among interview participants
(n = 143), we selected a subset of first-year Ph.D. students who participated in lab rotations (n
= 111) in the 2014–2015 academic years. We focused on the experiences of students who
completed rotations (i.e., where first-year students spend a short amount of time, usually 7–10
weeks, in a lab and often repeat this experience across 2–3 labs), given their importance in
setting the stage for doctoral training and selecting a PI (Maher et al., 2019, 2020b). In
principle, rotations allow new students to test different labs and advisors in search of the best
match (Maher et al., 2019).

First-generation students accounted for 37% (n = 41) of this sample, while continuing-
generation students made up the remaining 63% (n = 70), which closely resembles percentages
of first-generation students in the broader sample as well as national datasets (NSF, 2015). See
Table 1 for a description of participants.

All participants engaged in 30–60 min, one-on-one, semi-structured telephone interviews.
The interview protocol included questions about students’ pathways to the Ph.D., past and
current research experiences, expectations of PI/faculty advisor roles, and presence of other
support systems. All interviews were recorded and transcribed verbatim. After transcription,
data were redacted, removing all personal and identifying information. Participants and their
institutions were assigned pseudonyms, which we use throughout this manuscript.

Analysis

We analyzed data through a multiphase collaborative process that balanced inductive and
deductive strategies. After interviews were transcribed, cleaned, and redacted, the transcripts
were uploaded to Dedoose qualitative software. In the first phase of data analysis, the first
author independently reviewed transcripts from 15 first-generation and 15 continuing-
generation students who completed first-year rotations, using In Vivo coding to construct a

Table 1 Description of participants (n = 111)

Percent within group Percent among all

First-generation students (n = 41)
Racially/ethnically minoritized women (n = 11) 26.8 9.9
Racially/ethnically minoritized men (n = 4) 9.8 3.7
White, Asian, or Asian American women (n = 12) 29.3 10.8
White, Asian, or Asian American men (n = 14) 34.1 12.6

Continuing-generation students (n = 70)
Racially/ethnically minoritized women (n = 9) 12.9 8.1
Racially/ethnically minoritized men (n = 9) 12.9 8.1
White, Asian, or Asian American women (n = 38) 54.2 34.2
White, Asian, or Asian American men (n = 14) 20.0 12.6

Notes. While definitions in the literature vary, we define first-generation students as those who come from
families in which no parent or guardian completed a bachelor’s degree. Additionally, although aggregated groups
provide an overview of first- and continuing-generation students’ gender and racial/ethnic identities, we ac-
knowledge that racialized and gendered experiences vary in more nuanced ways than presented here
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working codebook (Saldaña, 2016). The authors of this work then met to discuss the
preliminary inductive codes, as well as emerging interpretations of differences in experiences
and expectations across groups.

In the second phase of data analysis, the first author pulled participants’ responses for three
specific questions to focus our attention on students’ perceived role of the PI: “What is the role of a
faculty advisor in a Ph.D. program?”, “What expectations do you have for a faculty Ph.D.
advisor?”, and “What are these expectations based on?” Each of the authors independently read
all excerpts and drafted detailed analytic memos to understand, compare, and contrast how students
described their experiences and expectations.Memos also helped explicate observed nuances in the
data, such as how students used similar language but ascribed varyingmeanings to the samewords.
Memos were discussed and used to revise the existing codebook, adding more inductive codes
drawn from the data, as well as deductive codes based on extant socialization literature.

In the third phase of data analysis, the first and second authors used the revised codebook to
analyze all 111 participants’ responses to the three aforementioned protocol questions. In
addition to applying the revised codes, the first and second authors noted keywords, phrases,
and metaphors utilized in each participant’s responses. Language serves social functions, and
not only what but how ideas are presented matters (Fairclough, 2001). After codes were
applied, the first and second authors met again to discuss code assignments and congruence as
well as salient ideas within and across themes. The first author then consolidated the work and
used code reports, memos, and notes from previous discussions of the data to generate a draft
of the findings, which was discussed collaboratively by the authors of this work, confirming
the accuracy of interpretations and considering any disconfirming data.

Positionality and trustworthiness

Our team employed multiple strategies to increase the trustworthiness of this research. We
were mindful of our identities, values, and commitments to graduate education as we engaged
in the research process, noting our positions as insiders and outsiders in the research process.
The first author identifies as a continuing-generation white woman, has administrative expe-
rience in graduate admissions, and has studied equity in pathways to and within STEM
doctoral education. The second author identifies as a continuing-generation Black woman
who has worked as an administrator and studied equity and mentoring in higher education and
STEM graduate education specifically. The third author identifies as a first-generation white
woman whose research and administrative work focuses on understanding experiences of
populations traditionally underserved in higher education in general and STEM in particular.
Our identities and experiences as scholars and practitioners in STEM environments led to our
interest in this topic and our ability to make meaning of subtle differences between partici-
pants’ narratives. However, we were also individually and collectively mindful of our
positionalities and how our perspectives could lead to assumptions about what is understood
about mentoring and faculty interactions, students’ expectations, and the experiences of
marginalized and minoritized populations. We were also mindful of our identities as disci-
plinary outsiders and our assumptions about STEM education.

Throughout our process, the research team met frequently not only to discuss emerging
themes and ideas but to challenge and discuss with one another how we knew what we knew,
as well as how our identities and experiences could shape our interpretation of the data.
Further, engaging in team-based research with multiple researchers and regular peer debriefing
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sessions allowed us to enhance the credibility of the study and enhanced our confidence in our
analysis and interpretations of the data.

Limitations

Although offering key insights to prior literature, several limitations are notable. First, while
we acknowledge first- and continuing-generation students’ gender and racial/ethnic identities
in this study, we did not set out to comprehensively discuss within-group variation when
students had multiple marginalized identities. This is an important area for future research.
Further, these results may not speak to first- and continuing-generation students’ experiences
at institutions beyond those with very high research activity. Future research might consider
using samples from a range of institutional types, as the pressure for productivity at research-
intensive institutions may affect students’ perceptions of their PIs. Finally, given the unique
context of scientific labs, it is vital to note that these dynamics may manifest differently in
disciplines without such a central focus on lab work.

Findings

We examined how biological sciences doctoral students’ expectations of their faculty advisors
varied between first-generation and continuing-generation students, particularly as they nav-
igated their early development as researchers. Ultimately, while first- and continuing-
generation students stated similar expectations for their PIs, the meanings that students
ascribed to these expectations varied in ways that could have implications for relationship
quality and student success. We begin by illustrating similarities, followed by differences.
Throughout the findings, we highlight first- and continuing-generation students’ voices side by
side to allow for a more direct comparison across similar themes.

Similarities in expectations

PI–student relationships are a signature feature of doctoral training (Lee, 2008), and the
participants in our study were highly aware that their faculty advisor relationships were critical
to becoming successful researchers. The majority of participants (whether first- or continuing-
generation students) based advisor expectations on similar prior experiences, drawing from
past research experiences and observing how PIs interacted with their peers. Consequently,
students articulated similar expectations about wanting a PI to support their development by
providing intellectual support and being accessible and available for guidance and direction.

Intellectual support

First-generation and continuing-generation students similarly expected their advisors to pro-
vide intellectual support and help them engage in the craft of research. Participants acknowl-
edged the vast experience of their PIs, largely expecting PIs to provide intellectual support by
guiding their projects and shaping how they thought about their current and future research
projects. For example, Jett, a white, first-generation man, recalled:
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I think it’s gonna have to be someone who is going to teach me how to properly carry
out the scientific method . . . how to ask the right questions about my research . . . I want
someone who’s definitely going to be able to communicate that with me and teach me
how to begin to think about what’s the next step or how we conduct research.

In this example, Jett emphasized wanting a PI who would help him understand the process of
science and communicate the logic of devising research questions in a developmental way.
Selena, a white, continuing-generation woman, conveyed similar expectations about wanting
an advisor to provide intellectual support and insight about the scientific process. She described
this support by saying, “I would like someone who’s able to encourage me to think by myself
and just [think] in that way as I develop the skills you would need to be a scientist.”Like Jett and
Selena, other students expected their PI to play an instrumental role in helping them learn how
to think through questions and leverage this knowledge to become an independent researcher.

Access and availability

In addition to intellectual support, first- and continuing-generation participants similarly
articulated expectations about PI access and availability. Many students reflected that it was
critical for their advisor to be easily accessible or available when they needed them. Partici-
pants often expected their PI to be physically or virtually present, and some students seemed to
use faculty presence as a barometer of how invested the PI was in their doctoral experience and
development. For example, Anastasia, a first-generation woman who identified as Black and
white, stated, “I want someone who is easy to contact . . . [who is] interested in doing—being
in the lab still.” Here, Anastasia emphasized PI availability by discussing how she wanted a PI
that felt compelled to be in the lab and engage in the science. Jane, a continuing-generation
Black woman, more directly discussed wanting a PI that was accessible for her disciplinary
development as well as her individual development by stating:

I expect that person to be available when I need them. That doesn’t mean that I have to
see them every day, but . . . I want them to be engaged in the project . . . and certainly
engaged with me and my progression….

The connections that Anastasia and Jane made between their expectations of PI interest,
accessibility, and availability were also discussed by several of their peers and represented
shared expectations across students’ generational backgrounds.

Differences in meaning making of advisor expectations

While first-generation and continuing-generation students identified similar expectations in
terms of PI availability and support, the meanings behind students’ stated expectations
diverged significantly. Notably, participants offered contrasting meanings of their advisor
expectations in terms of cultivating their ability to develop as independent researchers. First-
generation students emphasized the PI’s role in teaching them the “right” way to think, while
continuing-generation students more often expected their PI to foster independence and keep
them from veering too far off course. Further, participants differed in how they expected their
PIs to be involved. First-generation students expected holistic advisors who were more
directive in the lab, but continuing-generation students expected PIs to support their individual
needs as emerging researchers and be less directive.
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Thinking like an independent researcher

First-generation students As they articulated how they anticipated advisors would help them
learn to become independent think it’s gonna have to Further, Leslie, an Asian woman, stated
that the PI should “advise you on—I guess like . . . at least first set guidelines on your research
[and] give you information and advice on how to make a good experiment….” A white
woman named Layla similarly noted, “I mean, if you come across this stumbling block,
they’re basically, they’re the expert in the field and you’d just go to them and have a discussion
about it. They can set you in the right direction.” The concept of advisors being able to “set” or
“lead” students in the right direction was a recurring way that first-generation students used
specific language to talk about how their PI might impact their development. For Nigel, Leslie,
Layla, and several of their first-generation peers, learning how to think like an independent
researcher was defined by expecting their advisor to tell them the right experiment to do or the
right way to do research.

In addition, when discussing the learning process associated with their development as
independent researchers, first-generation students uniquely hoped that their PIs would not be
frustrated or angry when roadblocks came up. A white man named Donovan stated, “I hope
he’ll be understanding. I hope he won’t get mad when some things don’t work. I’m sure things
will not work in science, because that’s the nature of the beast, I guess.” Further, a white
woman named Ingrid said,

Well, I would expect for them to be understanding of me . . . if something doesn’t work
out the way that it should . . . I would expect them to teach me the right way of doing
science and the right way to get where I want to go.

In these and other examples, it became clear that first-generation students wanted direction on
how to do science in the “right” way, and they hoped that mistakes would be viewed with
grace.

Continuing-generation students Conversely, continuing-generation students described
“thinking” more analytically, focusing on how to think about research and make independent
decisions. Luis, a Latino and white man, noted, “The point of grad school is really coming here
and trying to think like a scientist. For me the PI’s only job is to teach you . . . how to think
about problems.” Continuing-generation students also articulated how PIs might guide them to
“grow,” “work independently,” and gain autonomy. For example, Hazel, a white woman,
expected her advisor to “sort of lead you into better research practices . . . [and] conduct
yourself in a way that is conducive to critical thinking.” A Black man named Quinton similarly
expected his advisor to direct him “to become a more critical thinker and ask better questions
about science and things like that.” Here, it is noteworthy that Quinton anticipated developing
his research questions independently while soliciting feedback from his PI to grow in the
process of working and thinking independently.

Although continuing-generation students noted that they may make mistakes, the conse-
quences of mistakes were viewed differently than their first-generation peers. Rather than
wanting their PI to provide grace, continuing-generation students saw mistakes as an oppor-
tunity for growth. For example, Amanda, a white woman, recognized that the ways her advisor
provided intellectual support might deliberately include failures. Here, she said, “Even if that
means you [the PI] have to watch a student fail, because [you] know it’s a bad idea, you need
your student to learn and grow as a scientist and learn how to think through an experiment.”

Higher Education (2021) 82:1013–10291022



Further, when continuing-generation students did fail or struggle, they wanted to make sure
that they were not veering too far off course. Continuing-generation students often described
“direction” as a reconfiguring process, wanting their PI to step in if they were off track—which
stands in contrast to first-generation students’ language of being on the “right” track. Swati, an
Asian woman, illustrated this by saying, “Basically if I ever do get off track, to just kind of be
like—they kind of steer me back….” Similarly, Lorenzo, a Latino man, shared,

I feel like I have enough experience under my belt that I can work independently, but if I
am lost or confused, I can go to that person and say, “Am I on the right track? . . . And if
not, where would you go?”

Swati and Lorenzo’s expectations of using their advisor as a sounding board for guidance
toward independence were shared by several of their continuing-generation peers. Not only
does this reflect a sense of independence in continuing-generation students’ research compe-
tence but it also reflects the notion that they viewed “struggle” as a natural part of their
development.

PI involvement in student development

First-generation students First-generation students used action-oriented language (e.g.,
“set,” “lead” in a certain direction) and expected a more active role from their PI, especially
in terms of the day-to-day science. Many first-generation students also expected their advisor
to be an affirming voice in their development. For example, Marcus, a Black man, said that a
PI should be an individual who demonstrates “an interest in students and wants to see them
grow, even if they might not be the best technician . . . They have a true interest in the student.”
Akin to the ways in which Marcus discussed both intellectual and personal support from his
advisor support, a white man named Jackson said,

I think their job is to guide you, and mentor you, and lead you, obviously, in a manner to
be a successful scientist . . . Not only should they mentor you and guide you, but also
they should . . . be somewhat of a friend and generally build a relationship . . . that leaves
them the teacher, I guess.

Above, Marcus and Jackson related how they expected the PI to shape their professional and
personal lives. Further, the ways that Jackson anticipated his advisor to have a direct teaching
role throughout his trajectory illustrates how first-generation students saw the onus for
teaching to be placed on the PI. This perspective was shared by Leonard, a first-generation
white man, who said “their [the PI’s] main goal, really, is to teach you how to be them. To
teach you how to be somebody who can run a lab, who can create their own experiments.”
Here, Leonard elaborated on how the PI should know when and how to teach students the
ways to be an independent researcher. Overall, many first-generation students conveyed that
faculty advisors should inherently know how to cater guidance to students’ needs.

Continuing-generation students In contrast, continuing-generation students viewed PIs as
having a less direct teaching role. Charlotte, a continuing-generation white woman, discussed
that—at first—the PI should help her understand the research of the lab and how to ask
relevant questions, but she acknowledged that this would change, stating, “He’s always there if
I need him, but he lets me kind of have the reins after I feel comfortable.” Likewise, other
continuing-generation students were acutely aware of the long-term benefits that independent
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learning would provide, with the faculty advisor playing more of a distal role in direction and
guidance over time. Ultimately, continuing-generation participants noted how this type of
advisor involvement could “make you a better scientist and to prepare you for the future that
you want…” (Violeta, a Latina woman) and help students “know how to be more confident”
(Francisco, a Latino man). For Evan, a white man, this was the process of becoming a “self-
directed scientist.”

Additionally, the continuing-generation students in our study believed in the power of
student agency when it came to the role of the advisor. In relation to this, Antonia, a woman
who identified as Latina and white, said, “I guess ideally for me I would like them [the PI] to
be more willing to let the student direct the focus of the research.” As such, she believed
students should be able to decide how they want to be guided. This outlook was shared by
several of Antonia’s continuing-generation peers when discussing how they expected PIs to
adjust their guidance to the students’ needs and progress.

Overall, Wen, who identified as a continuing-generation Asian woman, summed up the
differences in advisor expectations nicely by saying,

Well, I think it [the role of the PI] depends on the individual person because some people
want their PI to teach them directly and other people want them to . . . teach them
scientific thought, like the thought process that they go through. I am a little bit more
independent than some people, and so I don’t want a PI that’s gonna be constantly next
to me telling me exactly what to do. I’d much prefer one that will discuss the scientific
question with you, propose a few experiments, and not tell you exactly what to do cause
I wanna be able to learn how to think it for myself essentially. A good PI would be one
that would allow you to think for yourself or ask the right questions to get you to that
point.

While Wen and other continuing-generation students readily saw the benefits in learning how
to think without extensive involvement from their advisor, first-generation students often
expected to develop a more personal, direct relationship that would provide them with
assurance that they were doing well.

Discussion

Although many scholars have documented the central role of faculty advisors in doctoral
students’ socialization process, prior research has not dedicated much attention to understand-
ing how students’ expectations for their advisor’s role differ between first-generation and
continuing-generation students. We address this gap in the literature by analyzing interview
data from 111 Ph.D. students in the biological sciences. Our findings indicate that students
drew expectations from similar prior experiences and, overall, stated a desire for similar types
of support from their advisors. However, what first-generation and continuing-generation
students meant by these expectations differed, with first-generation students expecting much
more direct, skill-based guidance and continuing-generation students focusing on indepen-
dence and support for their specific needs.

These findings both complement and extend prior work on socialization (Weidman et al.,
2001; Weidman & DeAngelo, 2020). Our findings confirm that doctoral students view their
faculty advisors as important resources in the process of becoming independent researchers,
but first- and continuing-generation students diverged in the specific ways that they expected
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faculty to support them in this process. The first salient distinction lies in the level of direction
that students expected from their PIs. Overall, first-generation students expected advisors to
concretely teach them how to do research, whereas continuing-generation students expected
advisors to help them think like researchers in a less directed way. Second, first-generation
students articulated a personal PI-student relationship as more holistic, expecting the PI to be
interested in their life outside of academe and provide support in a kind, caring way, while
continuing-generation students described a personal relationship as an individualized one; they
expected their advisor to provide guidance (in a more purely professional way) that catered to
their individual trajectories and needs.

Several prior studies have relied on concepts of cultural capital and habitus to describe first-
generation students’ experiences in doctoral education (e.g., Gardner & Holley, 2011; Gopaul,
2015, 2016). Our findings illuminate the importance of early expectations in setting the stage for
the different understandings first- and continuing-generation students develop in doctoral educa-
tion. Expectations reflect an individual’s understanding of the world and represent an important
dimension of habitus. Habitus is rooted in one’s early socialization experiences and, particularly,
in one’s socioeconomic background (Bourdieu, 1990). Scholars have documented that educa-
tional socialization in more socioeconomically advantaged families is aligned with the expecta-
tions of teachers and educational institutions more broadly (Jack, 2019; Lareau & Weininger,
2003). In the context of the present study, if habitus underlies the differences between first- and
continuing-generation students, we would predict that the expectations of continuing-generation
students in doctoral education are more closely aligned with those of faculty.

Our findings imply that, indeed, habitus helps explain the distinction between first- and
continuing-generation students’ expectations for both research and faculty–student relation-
ships. Concerning researcher development in STEM doctoral education, continuing-generation
students are more aware that academic freedom and learning how to think creatively, problem
solve, and trouble shoot independently are embedded parts of their training, which aligns with
research on faculty expectations of graduate students’ performance (Lechuga, 2011). Further,
while research suggests that advisors see their faculty–student relationship as one where they
are ambassadors to the scientific profession (Lechuga, 2011), continuing-generation students
are more aware of how advisors can help establish their legitimacy and broader recognition as
researchers than their first-generation peers.

In addition, expectations regarding PI relationships suggest greater congruence between
continuing-generation students and faculty. Faculty are not often socialized to recognize
personal support as critical to developmental relationships (O’Meara et al., 2013), shaping
PIs’ expectations of the level of personal support offered in faculty–student relationships.
While research on graduate students with marginalized identities more generally suggests that
they often seek social and emotional connection (Felder et al., 2014; Gardner, 2008; Griffin
et al., 2020; Patton, 2009), science faculty may de-emphasize social and emotional dimensions
of academic training (Anderson & Louis, 1994) and be less available or interested in the
provision of psychosocial support (Curtin et al., 2016).

Implications

These differences not only contribute to expanding the research on doctoral socialization to
account for habitus but also have notable implications for practice. Graduate education in the
USA is a particularly important context to study, as the USA is the highest producer of advanced
degrees in science and engineering, and US degree programs continue to attract and enroll
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trainees from all over the world (National Science Board & National Science Foundation, 2020).
Given that the first two years of most US doctoral programs are similar in structure and goals to
master’s programs in Europe and Canada (Barnett et al., 2017), these findings may be best
thought of as applicable to the experiences of students early in their science training rather than
focusing on whether they are enrolled in a doctoral or master’s program.

The National Academies of Science, Engineering, and Medicine (2019) describe mentorship
as a bidirectional relationship that requires explicit discussions of expectations between both
mentors and mentees. Given that continuing-generation students articulate their expectations in
more concrete ways—and in ways more aligned with what faculty inherently expect of students’
independence—there is a need for advisors and doctoral students (especially first-generation
students) to have intentional conversations about their expectations (see Lechuga, 2011). It is also
crucial for advisors to consider how their own background as a first- or continuing-generation
student shapes their assumptions about how to be a faculty advisor, and future research should
explore how shared or divergent generational identities shape faculty–student relationships.
Further, the meanings that first- and continuing-generation doctoral students ascribe to faculty
expectations might be more similar if faculty emphasize the role of disciplinary knowledge and
student-directed research among first-generation doctoral advisees.

While faculty advisors can alter their approaches individually, these findings also suggest
the need for structural change to support equitable doctoral experiences for first-generation
students. Institutions should offer training to help faculty members explicate the informal
knowledge, processes, and norms that lead to graduate student success (see Calarco, 2020).
Doctoral programs may also do well to provide information to first-generation students about
how their relationships with faculty advisors can evolve over time, as continuing-generation
students in our study were much more familiar with this evolution toward becoming an
independent researcher and how this might change throughout their training. Finally, doctoral
programs may consider hiring staff to partner with faculty and coordinate centralized resources
for first-generation students.

Addressing disconnects between first- and continuing-generation students’ expectations of
faculty advisors is crucial, as a misalignment in expectations can lead to dissatisfaction and
conflict, interfering with the learning and development that could potentially take place
(Griffin et al., 2020; Schlosser et al., 2003). Gopaul (2015, 2016) has described how the
socialization process and faculty mentoring can reproduce inequalities, and other recent work
has documented how faculty messages about scientific norms and values shape women’s
doctoral and postdoctoral pathways in biomedical sciences (Griffin et al., 2015). Our findings
illuminate how these processes differ between first-generation and continuing-generation
students. The disconnects between the “rules of the game,” faculty expectations, and first-
generation doctoral students may prompt these students to leave their programs or be less
satisfied. At the very least, such misalignments can lead to tensions and unproductive faculty–
student relationships. Ultimately, attending to the differences in how students perceive and
make meaning of their advisor’s role is important for creating equitable graduate training
experiences for first-generation and continuing-generation students.
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