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Creating aninclusive researchlab
with student onboarding materials
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M Check for updates

Formal onboarding materials help to introduce
new undergraduate researchers to a specific
laboratory and the broader culture of the

field. Research faculty members should be
supported and encouraged to create these
materials.

When undergraduate students join aresearch lab, they enter an unfa-
miliar environment where they must learnthe lay of the land, form new
relationships, and develop important skills. These experiences are
common during a transition into any new context. However, within a
researchlab thisinitial onboarding phaseis also likely toinduce uncer-
tainty among novice researchers, especially students with marginalized
and minoritized identities. The culture of aresearchlabinfluences the
motivation of these students to continue in the field'.

In a lab, students develop specialized research skills and are
exposed to the rules, norms and values of STEM. STEM research cul-
ture might differ from the norms and values students learn in class-
rooms'. There are often unwritten rules that convey what is valued and
rewardedin STEM, who participates and succeedsinresearch,and how
and why research is conducted. Making those unwritten rules more
transparent and thoughtful will help toimprove the culture of research
for everyone involved®’.

Onboarding materials range in their breadth and content. For
example, shorter onboarding materials caninclude one-page welcome
lettersorlongerintroductions. More extensive onboarding materials
caninclude comprehensive labmanuals. The goals of the onboarding
materials vary, and the materials can consist of a wide array of infor-
mation, including lab guidelines, expectations, training materials and
other essential resources*®. Even if other types of onboarding occur
(such as a face-to-face meeting or laboratory tour), written docu-
ments enable students to revisit these materials whenever they need to.
Non-written onboardingis less systematic and leaves alot of room for
bias and informal assumptions about students’ existing knowledge.

Developing and distributing written onboarding materials is
not a widely adopted practice. An ongoing research project across
three universities reveals that less than 1% of STEM faculty members
had developed onboarding materials for their new undergraduate
research assistants (D.B.T., unpublished work). On the first day of
class, instructors review course syllabi, learning aims and classroom
expectations. Faculty members should provide their new lab members
with ananalogous set of orienting information®®.

Benefits of onboarding materials
Establishing a package of onboarding materials for new lab members
canbebeneficial for allmembers of the lab. For undergraduate students

who are just entering STEM, onboarding materials set them up for
success in fourimportant ways.

First, onboarding materials provide incoming students with an
orientationtothelab, theirroleinitand whatis expected of them. For
example, they can learn what to expect from their faculty research
mentor, what types of tasks they will participate in, what outputs they
canexpecttoproduce,and how their research experience cantranslate
and contribute to their goals after their undergraduate education.

Second, these materials facilitate connections to the research
lab and expedite socializationinto STEM. An onboarding package can
facilitate and accelerate the adjustment of novice researchers to the
culture of STEM. For example, some onboarding materials encourage
new labmembersto express their researchideas, describe how reading
scientific literatureis animportant activity as aresearcher and gener-
ally communicate what it takes to be a successful scientist. Becoming
aSTEMresearcherincludeslearning what it meansto ‘do science’ and
whatit meansto ‘be ascientist.

Third, onboarding materials promote the type of lab culture that
the faculty research supervisor wishes to cultivate (such as:innovative,
supportive, productive, warm, positive and/or cooperative). Codify-
ing expectations and norms in a document explicitly communicates
the core values, guiding principles, shared beliefs, expected practices
and desired identity of the research group up front. Such a written
document encourages faculty research mentors to be intentional about
the culture they wish to create in their lab and to remain accountable
to these intentions, which would be easier to evade without formal
written documentation.

Fourth, onboarding materials enhance communication and trans-
parency while reducing uncertainty. For example, it is common for
new undergraduate researchers to be unsure about how often they
should communicate directly with their faculty mentor, the most
appropriate way to communicate with their research mentor and
generally the nature of the relationship between them and their faculty
mentor. Onboarding materials allow the faculty research supervisor
to be clear and transparent while pre-emptively answering questions
such as these.

Collectively, these benefits compound to result in additional
positive outcomes for theincoming undergraduate researchers (such
as self-efficacy, satisfaction and the motivationto persist), the faculty
research mentor (such as time saved and future stress prevented)
and the research lab as awhole (such as amore positive environment,
greater retention of students and increased productivity)* .

As the scientific community grapples with how to diversify the
STEM talent pool and workforce’, afocus on onboarding undergradu-
ateresearchersis particularly valuable for students from marginalized
or minoritized backgrounds (such asfirst-generation college students,
students of colour, women and transgender people) who have tradi-
tionally beenleft out of the scientific experience. Such students often
need to overcome additional barriers when considering whether to

naturereviews psychology


https://doi.org/10.1038/s44159-023-00163-2
https://everhart.unl.edu/welcome.html
https://everhart.unl.edu/welcome.html
https://drive.google.com/file/d/1SJ7Xsl9nRSJORyoyK-Qr07aznbB78Jpj/view
https://github.com/alylab/labmanual/blob/master/aly-lab-manual.pdf
https://docs.google.com/document/d/1wa067HF3iBv5M0_ao6M1GzPg4mUof_PoVlEAKyIn8Xk/edit
https://twitter.com/samuelmehr/status/1139733291899080705
http://crossmark.crossref.org/dialog/?doi=10.1038/s44159-023-00163-2&domain=pdf

engage in aresearch lab (including microinvalidations, microaggres-
sions, stereotype threat, acculturative stress and imposter syndrome).
A thoughtful, supportive and informative onboarding process that
includes a welcome package of onboarding materials can be espe-
cially beneficial for students from marginalized or minoritized back-
grounds, who might hold cultural values and beliefs that are seemingly
incongruous with the prototypical normative values, norms and beliefs
within STEM culture'.

Barriers to creating onboarding materials

We assume that faculty research supervisors are invested in the success
of their students, their labs and STEM in general. However, two major
barriers might prevent them from developing onboarding materials
that can support this success.

Onebarrier preventing the broad use of formal onboarding pack-
agesis that faculty members are not adequately rewarded for develop-
ing thoughtful materials. The cost-benefit ratio forimplementing and
sustaining this practiceis currently negative. The process of develop-
ing onboarding materials can be difficult initially and these materials
should also be periodically revisited, revised, and updated®. Given
that this process is not formally recognized, required or incentivized,
creating and maintaining dynamic materials might seem like wasting
time on non-work-related, non-incentivized tasks.

Asecond barrier preventing the broad use of formal onboarding
packagesisthat thereis not yet a culture supporting the use of onboard-
ing materials. Ingeneral, STEM faculty members receive little training
onhowtocreateinclusive research environments, how toimprove the
quality of their labs or how to support student development within
research spaces. Faculty research mentors might be hesitanttoincor-
porate a practice without any formal training in how to do so success-
fully. Further, research faculty members probably did not receive
any formal onboarding materials themselves when they first joined
aresearch lab. Thus, they might be more comfortable reproducing
their experience with an informal onboarding process within their
ownresearch labs.

Supporting the creation of onboarding materials

Barriers to developing onboarding materials contribute to the
maintenance of the status quo. More STEM faculty members might
provide onboarding materials to new lab members if these barriers
were removed.

Policy changes must be implemented to shift the current cost-
benefitratio for creating onboarding materials from negative to posi-
tive. The work that STEM faculty members do to create inclusive and
supportive lab environments should be systemically acknowledged.
Faculty members should be encouraged to invest time and effort in
engaging and retaining students in their research labs through formal
systems that provide teaching credit for effective student mentor-
ship. Formalizing this process could create a minimum standard for
onboarding materials, analogous to course syllabi, toreceive teaching
credit for mentorship.

Additionally, creating meaningful onboarding materials should
count towards formal evaluations in the same way that meaningful
course syllabi and teaching portfolios do. Onboarding documents
should bereviewable and rewarded as part of annual evaluation, promo-
tionand tenure review, and for formal award recognition programmes.
For instance, faculty members should be able (or even expected) to
include these onboarding materials in their tenure packages. Mean-
ingful and systematic mentoring practices should be evaluated and
assessed formally, especially insofar as they align withinstitutional val-
ues of diversity, equity, and inclusion'®. Faculty members are extremely
busy and have many responsibilities, and they should be structurally

encouraged, recognized and valued for doing the important work of
supporting early-stage scientists.

Further policy changes to support the use of onboarding materials
include additional resources for STEM faculty members. STEM faculty
members need training, professional development and funding to
nourish the development of their research labs. Similar to course-
development funds that support pedagogical innovations, competitive
funding could be offered to enable faculty members to create thorough
and inclusive onboarding materials. Specific training programmes
and workshops could also be devoted to helping faculty members
develop onboarding materials. Templates or toolkits for developing
lab onboarding materials, similar to templates for course syllabi, could
facilitate the wider adoption of this practice among faculty members.

The resources and support that faculty research supervisors
receive from their institutions, professional STEM associations and
their field provide the foundation for the practices implemented
withintheir research labs. Normalizing the use of onboarding materi-
alsrequires supportbeyond the individual faculty research supervisor
and their individual lab practices. Pre-tenured faculty members are
in particular need of support as they work to build their labs from the
ground up. We encourage the creation of university-wide infrastructure
and resources for faculty members who lead research labs. Formal
offices or centres that parallel Centers for Teaching Excellence could
support faculty members who are focused oninnovative and inclusive
practices within research labs. These centres should prioritize the
provision of resources for creating inclusive research lab cultures.
Although these centres are currently rare, those that do exist (such
as The Center for Student Research at UCCS) can have a far-reaching
positive impact for students, faculty research supervisors, and the
STEM community in general.

Better incentive practices, support, and funding can help faculty
research supervisors to support their students in meaningful ways.
Supporting STEM faculty members as they train the next generation of
researchers has the potential to broaden the range of individuals who
feelwelcome in STEM and shape science for the better.
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