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Abstract
Many professions necessitate a graduate-level educa-
tion, and research conducted by graduate students
is integral in many fields, particularly those in the
life science programs like ecology and environmen-
tal sciences. However, practices for recruiting and
selecting graduate students are inconsistent among
and within institutions. Although some institutions,
departments, or faculty members hire graduate stu-
dents through open and competitive graduate student
hiring processes, graduates are frequently selected
through inconsistent processes that limit the pool
of applicants and do not maximize the potential
for increasing workforce diversity. Here, we review
and evaluate six approaches to graduate recruitment
processes common in ecology and environmental sci-
ence degree programs in the US to determine which
approaches, or combinations of approaches, could
increase equity in career development opportunities,
promote workforce diversity, and provide clear jus-
tifications to funding bodies. We compiled our list
of recruitment methods through informal interviews
with recruiters, administrators, faculty, and graduate
students in ecology, natural resources, and environ-
mental sciences. We determined that three of the six
approaches examined were most effective in support-
ing equitable graduate student hiring practices, and
three were not. While life science fields were the pri-
mary focus of this review, our approach to evaluating
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22 INCREASING EQUITABLE ACCESS

graduate recruitment methods is widely applicable
across disciplines where graduate students conduct
research.

Practical Takeaways
∙ There are six main ways graduate students are

recruited in the life sciences: competitive recruit-
ment, candidate pool, student-driven, contact appli-
cants, current employees, and preselected candi-
dates.

∙ Three of the common recruitment methods for
graduate students are more competitive (e.g., pub-
licly announced, with clear instructions, a review
committee or panel).

∙ Open and competitive graduate student hiring pro-
cesses could increase equity in career development
opportunities and promote workforce diversity.

INTRODUCTION

Increasingly, many careers require advanced degrees (e.g., M.S. or Ph.D.), particularly in
the life sciences (Langdon et al., 2011). Despite this, graduate student recruitment in many
life science fields, such as ecology, does not always occur in a clearly defined manner
that is widely accessible, particularly for those from historically underrepresented back-
grounds (Berhe et al., 2022). Equitable and transparent graduate student recruitment and
hiring are key to greater equity across career paths—including university faculty and uni-
versity administrators. However, current approaches to recruiting graduated students can
differ widely among faculty members and across graduate positions and programs, limiting
transparency for many prospective students. For instance, in many North American uni-
versities, graduate student recruitment is conducted by individual faculty members who
have secured funds for student stipends and tuition. These individualized recruitment pro-
cesses provide no standard method for prospective graduate students to find and apply
for graduate positions and further reinforce existing barriers for prospective students who
lack access to cultural and social academic capital (Mishra, 2020; Posselt, 2020; Ramirez,
2011). Without clear and consistent application processes, prospective students have lim-
ited information on applying for available graduate positions and may never be aware of
graduate opportunities.

A principal drawback to common graduate student hiring approaches is the lack of
accessibility to historically underrepresented groups in the life sciences (McGee & Keller,
2007; Morgan et al., 2022; Ramirez, 2011), and these disparities are amplified with career
progression (Wanelik et al., 2020). Despite these apparent issues in graduate student
hiring, increasing diversity among life science professionals has become a priority for
many agencies, academic institutions, and professional organizations. For example, fed-
eral and state agencies (e.g., the United States Forest Service) have prioritized increasing
workforce diversity to reflect the United States population (Weldon, 2015). Similarly,
many colleges and universities have aimed to increase diversity among new faculty and
staff appointments (Kayes, 2006). Scientific and natural resource professional societies,
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NEW DIRECTIONS FOR HIGHER EDUCATION 23

including the American Fisheries Society, The Wildlife Society, the Ecological Society of
America, and the American Association for the Advancement of Science, have created com-
mittees, position statements, and initiatives to improve workforce diversity (George et al.,
2001; Penaluna et al., 2017; The Wildlife Society Council, 2020). This momentum has per-
colated into local and regional chapters of professional societies that have developed plans
for promoting workforce diversity, with diversity being recognized in each instance as an
asset that improves scientific and ecological professions (Armstrong et al., 2007). Despite
pledges to increase workforce diversity in the life sciences from many sectors, barriers to
diverse graduate student applicants must be identified and addressed at the graduate hir-
ing level (or earlier) to promote diversity at academic institutions and among professional
organizations that hire students after graduation.

Improving the equability of graduate student hiring practices in the life sciences requires
evaluating what hiring practices are currently used and how the features of those practices
benefit or disparage students, faculty, and administrators. Here, we explore and evalu-
ate the graduate student hiring practices used by ecology and environmental science
to potentially offer a model for other disciplines to follow. Specifically, we sought to (1)
categorize common practices used by various public universities with life sciences depart-
ments, (2) evaluate the features of each graduate student hiring practice based on a uni-
versal rating system developed herein, and (3) provide recommendations for faculty and
administrators seeking to make graduate student hiring practices more equitable at their
university.

METHODS

Determining and evaluating graduate student hiring methods

We conducted informal phone or in-person interviews with faculty and/or administrators
from various ecology or environmental science programs across the United States. Our
interviews included administrators from the Davis Graduate Group in Ecology at the
University of California, the School of Environmental and Forest Sciences at the Univer-
sity of Washington, and the Ecology Department at Montana State University. We also
met with faculty and graduate students who had worked at or applied to multiple life
sciences graduate programs across the United States, including Montana State University,
the University of Montana, the University of Tennessee system, the University of Maine,
Virginia Polytechnic Institute and State University, the University of Wisconsin system,
and several other programs. Based on these informal interviews, we categorized standard
recruitment practices for graduate students into six methods: (1) competitive recruitment,
(2) candidate pool, (3) student-driven, (4) contact applicants, (5) current employees, and
(6) preselected candidates.

After identifying six main graduate student hiring practices common in the ecological
sciences, we determined important features that could be evaluated for each practice rel-
evant to prospective reviewers (faculty or administrators) and potential graduate students.
We then ranked each standard recruitment method using nine different graduate student
hiring features (e.g., clarity for applicants, time commitment for faculty) in a report-card
style (Hansen & Phillips, 2018). Ranking was based on scores for each feature: if the fea-
ture was always/almost always accurate, it received a green rank (+1 point); sometimes
accurate, it received a yellow rank (+0.5 points); and never/rarely accurate, a red rank (+0
points). We discussed the ranking of each method before finalizing the scores, with possible
scores ranging from 0 (lowest) to nine (highest).
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24 INCREASING EQUITABLE ACCESS

T A B L E 1 The six recruitment methods and how we defined them. These recruitment methods are not
mutually exclusive (e.g., a student-driven hire could also be a contact applicant), and multiple approaches may
be used within and among departments. Competitive methods are marked with an asterisk (*).

Recruitment method Definition

Competitive recruitment* Publicly posted graduate positions (e.g., on a job board or listserv) and applications
are open to everyone. An individual faculty member or lab group usually makes
such posts.

Candidate pool* University has a set period where all prospective students apply to a program, are
evaluated and ranked by a faculty committee, and then placed in positions/labs
after acceptance or lab rotation. Recruitment notices are always shared publicly
(e.g., available on university webpage).

Student-driven* When a student independently seeks funding through competitive channels (e.g.,
NSF Graduate Research Fellowships Program (GRFP), https://nsfgrfp.org/). This
can occur after a student has already found a faculty advisor through other
recruitment methods or before a student contacts potential faculty advisors. The
funding channels are always shared publicly.

Contact applicants When a prospective student contacts (e.g., emails or calls) faculty members about
openings and successfully connects with an advisor.

Current employees Graduate students are hired after some set time working as technicians or in other
lab positions, the position they are hired for is never shared publicly.

Preselected candidates Candidates are hired based on their affiliation with state or federal agencies for
career advancement. The position they are hired for may be shared publicly but
with a short turnaround to dissuade other applicants (i.e., 2 weeks or less).

Competitive versus non-competitive hiring

We determined that graduate hiring processes can be broadly categorized as either
competitive or non-competitive. When hiring is open and competitive (e.g., a recruitment
committee-based evaluation), applicants respond to recruitment and advertisement mate-
rials about available graduate positions, submit applications through a straightforward
process, and are judged according to their relevant professional experiences and compe-
tencies. We determined graduate student hiring practices that actively solicit applicants
for available openings followed by a standardized selection process based on carefully
considered criteria as competitive graduate student hiring processes. In contrast, recruit-
ment practices that have limited solicitations for applications and through which some
selection criteria may not be objectively defined we defined as non-competitive graduate
student hiring practices. These non-competitive practices limit accessibility to graduate
school for prospective students who may lack knowledge of non-competitive practices.

RESULTS

Based on our interviews, we categorized graduate student hiring approaches into six hiring
methods (Table 1), each with unique costs and benefits for hiring entities, faculty, admin-
istrators, and prospective students (Figure 1). Of the six methods we commonly found in
the life sciences, we determined three were competitive, and three were non-competitive
(Table 1) based on their feature scores. We suggest that competitive recruitment, candidate
pool, and student-driven graduate student hiring practices are competitive and equitable
means to hire graduate students. Alternatively, contact applicants, current employees, and
preselected candidates are not.
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NEW DIRECTIONS FOR HIGHER EDUCATION 25

F I G U R E 1 A report card summarizing feature scores for each of the six recruitment methods and an
explanation of what features represent. For each of the nine features, a green score indicates that the feature
statement is accurate a majority of the time (1 point), a yellow color score indicates that the feature statement is
accurate sometimes (0.5 points), and a red score indicates that the feature statement is rarely accurate (0 points).
Overall color is based on the overall score where 0–3 receives a red score overall, 3.5–6 receives a yellow score
overall, and 6.5+ receives a green score overall. Figure created using BioRender.
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26 INCREASING EQUITABLE ACCESS

Competitive graduate recruitment methods

The first competitive method we defined was the candidate pool recruitment method,
whereby prospective students apply to a publicly posted graduate position (e.g., on a job
board or listserv). Such posts are usually made by an individual faculty member or a lab
group. We gave this competitive method an overall score of 6.5/9. This recruitment style
allows for broad recruitment efforts with clear instructions to applicants on how and when
to apply.

The candidate pool method was the second competitive method for recruiting stu-
dents, which received a 7/9. For this graduate student hiring method, universities allow
all prospective students to apply to a program (either at a set time or have rolling admis-
sion), and prospective students are evaluated and ranked by a faculty committee before
being placed. This approach may also include lab rotations, so students are exposed to
each research area and faculty mentor, but this is inconsistent across programs. Such
recruitment notices are always publicly shared (e.g., on a university webpage).

The final, and highest-ranking, competitive method we identified was student-driven
research, with a score of 7.5/9. We defined student-driven graduate student hiring as occur-
ring when a student independently seeks funding through competitive channels. This
method can occur after a student has already found a faculty advisor through other recruit-
ment methods or before a student contacts potential faculty advisors. This avenue is open
for all prospective students through developing a research project and pursuing support-
ing funding through programs such as the National Science Foundation Graduate Research
Fellowships Program. Student-driven research has the advantage that these opportunities
are equally available to any prospective student that puts together the effort of propos-
ing, developing, and securing funding for a graduate student position. However, this would
restrict opportunities to only individuals with the time and resources needed to put forth
that effort. Furthermore, it may be difficult for a student to secure funding and support for
potential research projects without early assistance from faculty members or researchers.

Non-competitive graduate recruitment methods

We also identified three non-competitive recruitment methods. The first of these, contact
applicants, occurs when a prospective student contacts (e.g., emails or calls) faculty mem-
bers about openings and successfully connects with an advisor. We scored this method
the lowest, at 1.5/9. While this method requires prospective students to show initiative
to pursue a graduate education by directly contacting advisors with research specialties
that match the interests and skills of the prospective student, this method is unknown (i.e.,
may be considered part of the “hidden curriculum”) to many students without academic
cultural capital. Furthermore, there is a higher likelihood that applicants may not know
what criteria are being used to evaluate applications, and they will likely have little to no
instruction on how to be considered for positions that become available. Additionally, this
method requires students to put forth a large effort to create letters of inquiry and resumes
that may not even be considered if a faculty member is not looking for a new student. This
can potentially inhibit the ability of students with limited resources to make the necessary
number of contacts to find a faculty member that will accept them into a graduate program
and can be discouraging for prospective students.

The second non-competitive recruitment method we identified was hiring preselected
candidates. This occurs when individuals currently working for an agency are hired based
on their affiliation with state or federal agencies for career advancement. The position
they are hired for may be shared publicly but with a short turnaround to dissuade other
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NEW DIRECTIONS FOR HIGHER EDUCATION 27

applicants (i.e., 2 weeks or less). This approach scored a 4.5/9 and has the advantage of
selecting students with a proven work history and who may already have some skills and
experience that will be useful in carrying out a given research program. However, because
these students come from within the funding organization, this method severely restricts
access to educational opportunities by not considering individuals outside the funding
organization.

Similarly, hiring current employees as graduate students is classified as non-competitive
and received a score of 5/9 (Figure 1). Although current employees (e.g., technicians) may
have relevant experiences and rapport with faculty members at an institution, this method
excludes people outside the research institution. Furthermore, because many research
technician positions are seasonal or low-paying, prospective students with limited finan-
cial resources may be unable to take jobs as research technicians, excluding them from
using this method.

DISCUSSION

There is a growing recognition that increased diversity can only be achieved through equi-
table practices and dismantling barriers early in students’ educations (Wanelik et al., 2020).
However, based on current graduate hiring practices in STEM, applicants from histori-
cally underrepresented groups seeking employment or admission into academic programs
can be excluded or inadvertently overlooked when objective and transparent evaluation
criteria are not used in the selection processes (Moss-Racusin et al., 2012). We success-
fully categorized common graduate student hiring methods, evaluated these methods, and
identified three competitive and equitable approaches. We hope our categorization can
help those reviewing applications evaluate and compare the benefits of different gradu-
ate student hiring and recruitment strategies. Based on the criteria we provided, we also
recommend that faculty and administrators seeking to make graduate student hiring prac-
tices more equitable at their university consider how competitive hiring practices would
increase equability in the life sciences.

Implementation of competitive practices

Implementing competitive hiring processes for recruiting graduate students requires
understanding previous recruitment practices, identifying institutional values, develop-
ing criteria for evaluating applicants, creating guidance and best practices for recruiting
applicants, and regularly reviewing recruitment and selection methods. Faculty members
should be surveyed to understand how they advertise for and select graduate students and
what attributes are most valued in prospective students. Institutions should then iden-
tify goals they wish to achieve by implementing a standardized recruitment process (e.g.,
increased diversity of graduate students, greater accessibility to educational opportuni-
ties, etc.) and draft selection procedures to help them meet those goals. Faculty members
should be given the opportunity to provide feedback on the proposed goals and processes
for selecting and recruiting new graduate students. Some institutions have already estab-
lished standardized, competitive graduate student hiring procedures that can be used as
models to develop new selection procedures at other institutions (e.g., U.C. Davis Grad-
uate Group in Ecology, https://ecology.ucdavis.edu; University of Washington School of
Environmental and Forest Sciences, https://sefs.uw.edu). The success of competitive grad-
uate student hiring in such programs highlights the benefits of competitive hiring practices
for the institution and the life sciences. We recommend that institutions create living
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28 INCREASING EQUITABLE ACCESS

documents outlining recruitment and selection processes so that such efforts can be
continually evaluated to ensure they achieve institutional goals.

While many challenges are associated with modifying current graduate student recruit-
ment at an institutional level, one of the most significant challenges is the lack of
predictable funding for research projects. Funding is one of the key determinants affect-
ing when and how graduate student recruitment occurs. Funding requirements can further
complicate graduate student hiring practices if secured funding is associated with project
deliverables or deadlines that may limit the time available for advertising and recruit-
ing applicants for a given opening. In theory, standardized, competitive graduate student
hiring processes should account for anticipated modes of funding for new students and
incorporate means to handle uncertainty and variability in funding opportunities while
recognizing that types of support available to graduate students can influence student suc-
cess and persistence (Gururaj et al., 2010). We recommend that administrators and faculty
work with graduate students to determine how to best account for the uncertainty and
variability inherent in funding for the life sciences.

Importance of implicit bias

Equitable processes only alleviate some of the burdens on historically underrepresented
groups in STEM. It is also critical to recognize how our biases (e.g., based on perceived
race, ethnicity, or gender of job applicants) can influence how we evaluate resumes (Derous
& Ryan, 2019) and the rates at which prospective students receive responses to inquiries
about research opportunities and are granted meetings with faculty members (Milkman
et al., 2012). Prospective students from communities of color are less likely to attend
more selective institutions than white students with equivalent qualifications (Carnevale
& Strohl, 2013). The application process can be further complicated by the educational
background of prospective students, potentially influencing which programs they con-
sider when searching for available educational opportunities (Delaney & Devereux, 2020).
Most faculty members and university administrators are likely aware of the importance
of promoting and training a diverse workforce, and most make concerted efforts to make
the life sciences more inclusive. However, if left unaddressed, implicit bias can result in
graduate student hiring evaluations that select against individuals from underrepresented
groups (Beattie & Johnson, 2012). Without a transparent and equitable recruitment pro-
cess, implicit bias or biases associated with convenience (i.e., the prospective student was
present and available when the faculty needed to hire a new student, and the student met
minimal admissions requirements) will likely influence the selection of graduate students.

Additional recommendations

There are several additional criteria we recommend for graduate student hiring commit-
tees to use in facilitating competitive hiring and diversifying the life sciences. First, we
suggest that selection processes should include the evaluation of professional competen-
cies based on traits that are indicative of success in academic and post-graduation settings,
such as curiosity, desire to help others through science, emotional intelligence, experience
with networking, and experience with program leadership (Blickley et al., 2013; McGee
& Keller, 2007; Victoroff & Boyatzis, 2013) in addition to the traditional expectations that
prospective students have some minimal background in math, oral and written communi-
cation, biology, and the physical sciences. However, we caution against the use of metrics
such as GPA and GRE scores as a part of the evaluation process because they may not
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NEW DIRECTIONS FOR HIGHER EDUCATION 29

accurately predict student performance and disproportionately disadvantage applicants
who are female or from underrepresented groups (De Los Reyes & Uddin, 2021; Miller &
Stassun, 2014; Moneta-Koehler et al., 2017). Additionally, reviewers should avoid judging
applicants’ raw or innate talent to avoid stereotypical beliefs about applicants’ suitabil-
ity for a given opening based on characteristics such as gender or race (Leslie et al., 2015).
Recruitment efforts should reach a broad audience and be readily visible on the websites of
universities and professional societies. The posted announcements’ wording must be care-
fully considered to avoid unintentional preference toward individual groups of applicants
(Gaucher et al., 2011).

Potential benefits to students

Hiring graduate students through transparent and consistent application processes also
makes providing constructive feedback to prospective students easier. In workplace set-
tings, clear feedback is associated with improved performance and a better understanding
of job requirements (Whitaker et al., 2007). Even if feedback is not directly provided, can-
didates who are not selected, but applied through a competitive hiring channel, have the
means to assess their competency based on the required and preferred qualifications listed
in the recruitment materials. Without these clear criteria, prospective students have lim-
ited information on what skills to develop to become more competitive for future graduate
positions.

CONCLUSIONS

Using ecology and environmental science programs to explore and evaluate graduate stu-
dent hiring practices can provide insights into equitable hiring that extend far beyond
the life sciences. Our evaluation of existing programs highlights that many graduate stu-
dents face unseen barriers that decrease their access to graduate education opportunities
when hiring practices lack a robust and equitable recruitment process. Furthermore,
inconsistent graduate student hiring processes hinder efforts to make the ecological pro-
fession more inclusive and diverse, which is likely true in many other fields. Without clear
application procedures and broad recruitment efforts, applicant pools are restricted to a
subset of prospective students, and processes do not exist to help prevent implicit bias
from influencing decisions regarding the selection of graduate students. Recruiting stu-
dents through competitive selection processes can be more time-consuming than other
recruitment methods. However, moving toward a standardized, open, and competitive
selection process for hiring graduate students will support equitable access to educational
opportunities and the promotion of workforce diversity across graduate programs.
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