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Abstract

Building a diverse laboratory that is equitable is critical for the retention of talent and the growth
of trainees professionally and personally. Here, we outline several strategies including enhancing
understanding of cultural competency and humility, establishing laboratory values, and developing
equitable laboratory structures to create an inclusive laboratory environment to enable trainees to
achieve their highest success.

Introduction

Culture can be defined as the collection of shared beliefs, customs, values, behaviors,

and artifacts that is influenced by a variety of factors such as historical events,

geography, religion, language, and social structures.! Laboratory culture is beginning

to shift in recognition of the need to evolve towards a diverse, equitable, and

inclusive environment that is conducive to the learning of all persons, including those
traditionally excluded because of their ethnicity or race in science, technology, engineering,
mathematics, and medicine (STEMM). Historically underrepresented, underserved groups
face disproportionately high rates of ineffective and toxic mentoring? even when mentors
have the best intentions. Intentional mentoring3 often underscores the importance of
nurturing a social paradigm that encourages and embraces cultural diversity within
laboratories. Here we describe practices that have been successfully applied to create
welcoming, and productive, laboratories for trainees (Table 1).

While the business case of diversity relating to productivity is well understood, it is worth
emphasizing that diversity and inclusion enhance innovation, excellence, and productivity
across a range of fields including STEMM.® Yet an emphasis on increased productivity
completely neglects the ethical reasons for diversity, and that diversity often improves other
aspects of an organization which are typically overlooked by common metrics, such as
openness and social consciousness.® This is because principles included in interdependence,
such as openness, fair evaluation, and honesty, have been shown to be beneficial for
STEMM researchers.!

While onboarding in a laboratory group typically focuses on teaching laboratory safety,
skills, and techniques necessary to thrive within teams, it may be important to incorporate
training that communicates shared values and fosters cultural competency. Here we discuss
this in the context of the goal of diversity-centered programming and planning within the
laboratory environment to cultivate a culture of interdependence, which rests on shared
collaboration between principal investigators (PIs) and institutions.
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Embracing a culturally diverse laboratory

Cultural competency is important and necessary in the laboratory setting. Cultural diversity
affects lab workers and the community it serves. To be culturally competent, lab
professionals need great communication skills and must acknowledge and address their
biases. Cultural competency is the choice to become aware of one’s own cultural beliefs
and values and how these may differ from those of other cultures. The iceberg analogy, in
which Pls consider a small portion of an individual trainee’s unique perspective and past
cultural experience while neglecting much of the trainee’s personal and cultural identity
which remains below the surface, represents a typical mode of laboratory interaction. Such
an approach may result in cultural differences being neglected. Cultural competency allows
mentors to emphasize, understand, and appreciate the work and unique circumstances

of trainees coming from different cultural backgrounds. Furthermore, it allows for an
understanding of why people act in certain ways and possess specific values, such as
needing adjusted schedules for specific holidays,” or recent sociopolitical events that

may have temporarily lowered performance. Being empathetic to these differences in
culture manifesting in productivity is an important aspect of cultural competency for Pls.
Individuals should not be forced to assimilate into the dominant culture but rather be able
to share their culture. Recognizing this continuum of cultural competency separates Western
standards from the individuals and works to avoid cultural destructiveness and cultural
indifference (Figure 1).

Similar to the concept of cultural competency is cultural humility. Cultural humility
incorporates a continual reflection of stereotypes and encourages one to be critical of their
own unconscious biases.8 This stems from an understanding that differences may occur, and
individuals from a certain cultural background should be treated with humility in mind but
also should not be considered as a monolith but rather as individuals. A key way to utilize
cultural humility is through the HUMBLE model® as well as understanding how certain
cultures may dictate differences in schedules and openness of various faiths, whether it is
incorporating praying during the scientific process or meditation to restore mental health.

Cultural humility and competency are complementary principles that synergize to create

a laboratory environment that is open to individuals from all cultures. Separating these

two concepts can impede progress as subconscious biases may arise. When they are not
utilized together, stereotypes may unconsciously bias laboratory members, resulting in toxic
or hostile work environments.

Laboratory structure

Building an inclusive and equitable laboratory environment also requires that “hidden
curriculum” be brought into the open so that everyone has access to the information they
need to thrive. One way to achieve this is through a clear and developed laboratory structure
that allows trainees multiple contact points in the event of an issue. For larger laboratories,
the PI may have multiple experts, or existing individuals in the laboratory they designate
project directors (PDs) for certain topics. These individuals may have some overlapping
expertise but should mainly possess different skills. Instead of bearing the burden of surface-
level training in many areas, these PDs can become masters in their certain expertise, and
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thus, many forms of mentoring can effectively be carried out in the laboratory setting. In
addition, they can aid in organizing talks for the overall laboratory with other intra- and
inter-institutional experts. This can ensure that everybody has rudimentary training in critical
components for inclusive laboratories, including knowledge of filling different mentoring
roles such as casual or intentional.3

Another function of these PDs is assisting in organizing daily meetings. For example,
laboratories may also include dedicated regularly scheduled days to emphasize mindfulness,
individual one-on-one meeting days, journal clubs, writing accountability groups, and
enrichment days. This allows for the laboratory to build a community, offer improvement

in other aspects of life, receive more direct forms of mentoring, and encourage regular
meetings.3-10 However, these should include flexibility; for example, allowing individuals to
omit meetings due to family or work overload.

In selecting these PDs, there is flexibility dependent on the PI’s needs. We believe that

the title, accompanied by adjusted compensation to reflect their increased responsibilities,
should be based on performance and desire to foster diversity, thus encouraging individuals
to be productive and inclusive in the laboratory. However, Pls should be mindful not to
create a competitive environment or significant pay inequities across similar titles. PDs
should be allowed autonomy to move up and give more time to mentoring and promoting
other members of the laboratory. While this creates a position with more power, Pls should
ensure that PD’s ultimate aim is to offer specialized support to the laboratory and its
members. Similarly, the Pl should ensure that in selecting these PDs they do not select
existing laboratory members who may be exclusionary or act as gatekeepers. To ensure
PDs continue acting as both productive trainees as well as promoting inclusion, the Pl
should regularly check in with trainees personally to make sure PDs are being effective and
implement regular anti-racist mentor training for them.?

Beyond this, in larger laboratories, further hierarchies may be created, including “co-
leaders” which may be early-career scientists who assist the PDs. In this way, these
positions can give ambitious and historically underrepresented, underserved students a
chance to be leaders, learn how to mentor individuals, and prepare for their future careers.
This structure also generates smaller groups within the lab, which can foster intimate
collaboration. This allows various groups led by PDs to cultivate distinct atmospheres that
attract different personality types. For example, while the Pl may have a more approachable,
hands-on style, some trainees may prefer a hands-off mentorship style where individuals
can work independently. Having a specific PD with this work style can allow for a healthy
intermediate to be formed that is conducive to the work style of the trainee. Together, Pls,
PDs, and co-leaders can act as reflections for what they want their trainees to be through
acting respectfully, giving adequate explanations, being reasonable, communicating clearly,
elucidating the importance of research, and establishing clear procedures.

In addition to serving as mentors, these PDs and co-leaders hold significant value in
developing leadership skills. They should be responsible for tasks including verifying
findings, ensuring that all results are correctly stated, manuscripts are prepared correctly,
future studies and grant proposals have required elements, data is treated properly with
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the correct level of protection, and no plagiarism is occurring. Alongside training provided
by PIs and institutions, this position emulates that of a Pl acclimating individual to the
responsibilities associated with being a PI. Notably, expanding leadership talent pools

can illustrate to the laboratory and other institutions that historically underrepresented,
underserved groups of individuals can thrive in leadership roles, thus creating a positive
feedback loop of cultivating inclusive leadership to undo long-standing disparities in
leadership positions for women and historically underrepresented, underserved groups.

Formulating productive laboratory values

In the process of establishing and maintaining a laboratory, formulating central pillars

can ensure the laboratory is focused on key aspects and aspirations, but these must be
clearly communicated. For example, laboratories may adopt a more rigid and evenly paced
structure, such as 4- or 5-day work weeks. In contrast, some labs may adopt structures that
are based around “working hard and playing hard” in which certain bursts may require long
hours, but this is compensated by increased time off and time at conferences. To minimize
ambiguity, PIs must adopt measures such as maintaining open-door policies and group chats
to facilitate continuous communication among laboratory members.

In addition, for many STEMM laboratories, isolation from the impact of the research arises
as a result of a lack of contextualization, resulting in many individuals, while conceptually
understanding the importance of their research, feeling disconnected or meaningless.
Mentors can reconnect their research to the actual outcomes by creating laboratory volunteer
days (e.g., in a translational lab, a day volunteering at a clinical facility to see individuals
who may be impacted by the research). Isolation can also arise during a transition period
when there is a turnover of members in a laboratory, such as senior members who have
contributed significantly to mentoring junior members. Furthermore, new members may
experience a sense of isolation and unfamiliarity with the lab’s culture and procedures as
they try to integrate into the existing social and professional networks. To combat these
challenges, Pls and their PDs should continuously organize community-building sessions
where new and current members can interact and learn about each other.

Effective, intentional, and clear mentoring is fundamentally important for trainees.3 This
is established by a mentoring contract, which necessitates mutual consent and ongoing
assessment of advancement, as well as reflection on the need for the adoption of new
methods. In addition, an individual development plan (IDP) guarantees that the objectives
of both the individual and the organization are comprehended and that measures are taken
to achieve those objectives.1! These can be continued on a weekly basis, for example,
through a day dedicated to goal-setting to ensure that goals are being formulated and

met. This can also allow for understanding unmet needs, and if additional co-mentors are
necessary, to ensure all goals are being met. During this process, time should be taken

by recontextualizing grant writing and manuscripts to not view them as tedious processes
through mechanisms such as writing accountability groups.3 In these ways, laboratory
values can formulate an environment in which members feel like they are succeeding in
all ways, not just academically.
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In formulating laboratory values, fluidity and adaptability are key principles. It is critical that
the shared values create space for all identities and cultures to thrive rather than requiring
conformity to a specific culture or set of norms. Individuals in leadership positions, such as
Pls, should continuously assess the effectiveness of their values and interventions and adjust
their approaches to learn from their trainees, such as through anonymous feedback channels,
specialized trainee meetings, or accountability partnerships with other labs that prioritize the
mental well-being of their members. However, since Pls have limited time, they must tailor
their strategies to focus on those with the most significant effort-to-effect ratio.

For new Pls, formulating the laboratory can be a critical junction in creating initial inclusive
values. While setting up the laboratory, a universal inclusive design should be established so
the laboratory may become accessible for disabled individuals. Beyond this, the laboratory’s
decorations can be created with multicultural individuals, thereby creating an environment
that is not oppressive, while also serving as a mechanism for new Pls to broaden their
network to individuals with distinct cultures. While the laboratory values will likely alter

in both definition and mechanism across time, ensuring that the laboratory is culturally
sensitive and accessible establishes a baseline receptiveness to other cultures.

How to create a culture of interdependence

Importantly, we believe that laboratory culture needs to be treated with the same
consideration as laboratory safety, as the socioemotional effects of laboratory culture on
trainees can be profound.1:12 However, while it is easy to observe if laboratories are
lacking adequate safety procedures, evaluating the supportiveness of laboratory culture is
considerably more challenging. From an institutional perspective, just as safety audits are
performed for machinery, the same may be done for the culture. Differences in perceived
factors—such as safety, supportiveness, and work-life balance—between leadership and
trainees, as reported by anonymous surveys, can importantly identify potential issues or red
flags. Indeed, this remains an issue as many laboratory heads have more positive views
regarding laboratory culture than the actual members of the laboratory.13 In ensuring there is
a safe laboratory culture, however, Pls will need to be responsible for formulating much of
the culture and ensuring it permeates across laboratory members.

Building an inclusive laboratory is not only avoiding toxicity but takes active steps to

ensure a diverse laboratory and reduce overt bullying, harassment, or other forms of
misconduct. Even with these steps, more subtle forms of microaggressions4 and implicit
bias still may be neglected and permeate the laboratory environment. Pls should try to
acknowledge unconscious biases that may lead them to stereotype students from certain
cultural backgrounds and universities. Paramount principles include actively seeking out
collaborations and opportunities with historically underrepresented, underserved groups,
addressing racism head-on in laboratories and using antiracism policies to guide mentoring
and running of the laboratory.# For example, inclusive laboratories can give students a much-
needed second chance. Sometimes students may find themselves in an environment that does
not match their cultural values. As such conflict may arise, and with lack of training, this
may escalate to a toxic environment. If historically underrepresented, underserved groups
are judged based on a single negative experience, this can contribute to their exodus from
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the STEMM pipeline. By focusing on growing their skills so they can be productive in
laboratories, laboratories can serve to promote historically underrepresented, underserved
groups instead of only helping “worthy” individuals.

The coalescence of these values will collectively create a laboratory culture that values
interdependence, the diametric opposition to independence. Unlike an attitude that values
competition, interdependence values principles that span cultural and organizational barriers
to create innovative solutions. This approach promotes collaboration, creativity, and mutual
support, leading to greater success for the entire lab. Given that students appreciate a

sense of community in laboratory culture,! this may be achieved through formulating

strong interdependence. This is not to say that competition cannot exist in such a form

of interdependence, as individuals should have an environment where they want to thrive.
Competition should be a driving force for individual growth which exists secondary to the
overall growth of the laboratory members as a whole.

In a lab environment, creating a culture of interdependence may require time and effort
from the PI and other leaders. It may also require adjustments based on feedback received.
The tone of communication and implicit biases of lab members can significantly impact

the formation of this culture. Cultural humility and competency are critical components

in establishing a culture of interdependence in a lab. Shared values form the basis of

culture, and respecting both national and cultural holidays can demonstrate the laboratory’s
recognition and encouragement of individual cultural expression. Beyond culture, there may
be a bias in STEMM fields towards viewing the work of other fields, such as humanities or
social sciences, as less relevant. This is in opposition to a culture of interdependence, which
should promote both intra- and inter-disciplinary collaborations.

The PI and the individuals they appoint to leadership positions are often seen as the
driving force behind laboratory culture, influencing the atmosphere, governance, and
communication styles of the lab.1 However, they are just one of many factors that
contribute to the overall culture of a laboratory. To promote collaboration in a laboratory,
institutional support and encouragement for labs to work together is necessary. One way
this can be accomplished is by formally pairing up multiple labs under “research groups”
that span different disciplines to draw on multiple perspectives. Further, Pls and other
senior leaders can be given training to understand the importance of interdependence

and how to foster it. This approach removes the burden of understanding how to
implement interdependence from Pls, avoiding potential resistance due to perceived time
commitments. One manner by which institutions can support interdependence is by hosting
“interdependence meetings” in which researchers from different labs and disciplines can
come together to discuss their work and potential areas for collaboration. This type of
meeting can promote open communication, idea-sharing, and collaboration across research
areas. In addition, institutions can support interdependence by establishing structures that
promote collaboration, such as shared equipment or research spaces. By providing training
and opportunities for collaboration, institutions can help to promote a collaborative and
innovative research environment.
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Conclusion

Building an inclusive laboratory is a dynamic process and requires time on the part of

the PI, existing members, and the institution to cater to the needs of the trainees. Here

we discussed several techniques to establish strong laboratory values and avoid toxicity to
different cultures. Importantly, the scientific community should recognize the wholeness of
individuals and create laboratories that focus on encouraging the growth of individuals in all
aspects of their lives.
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Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Cultural Cultural Cultural Cultural Cultural
Destructiveness Incapacity Blindness Competence Proficiency
Purposeful Unfaiy hiring Ignoring other Multicultural Highly Multicultural
assimilation practices cultures
Recognize Change of the
T T —— Stereotyping and "Everyone is just the differences and culture to improve
p racism same" cultural awareness cultural awareness
culture
Edhniocentiisni Neglecting other Equality over equity Hirg qiverse Increqse cultural
cultures individuals proficiency of
institution

Figure 1. Cultural competency as a continuum and the necessity of it in creating a diverse and
multicultural lab

There can be several levels of cultural competency or incompetency. Stage 1 encompasses
actively hurtful practices which seek to minimize one’s culture. Stage 2 includes a
negligence of other cultures which can manifest as sterotyping and other harmful practices.
Stage 3 is often the most subtle, as cultures are ignored which can be detrimental in its

own ways through not recognizing the individuality in cultures. Stage 4 has competency that
recognizes the differences and seeks to promote diverse individuals to improve innovation.
Stage 5 shows complete cultural humility in an interdependent laboratory. In this continuum,
laboratories must continually evaluate their current practices.
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