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Diversity, equity, and inclusion (DEI) initiatives are critical for fostering growth, 
innovation, and collaboration in science, technology, engineering, mathematics, 
and medicine (STEMM). This article focuses on four key topics that have impacted 
many Black individuals in STEMM: know-your-place aggression, environmental 
microaggressions, peer mediocrity, and code-switching. We  provide a 
comprehensive background on these issues, discuss current statistics, and provide 
references that support their existence, as well as offer solutions to recognize and 
address these problems in the STEMM which can be expanded to all historically 
underrepresented individuals.
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Introduction

There are over 19 million individuals1 employed in science, technology, engineering, 
mathematics, and medicine (STEMM) fields, representing over 20% of the US workforce 
(Okrent and Burke, 2021). Despite being one of the fastest expanding job markets in the US, 
STEMM consistently lags behind other industries in terms of gender and racial diversity, with 
underrepresented minorities (URMs) facing various forms of systemic bias and discrimination 
(Fry et al., 2021). Additionally, URMs are underrepresented in STEMM leadership, accounting 

1 https://www.pewresearch.org/science/2021/04/01/
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for only 28% of full-time faculty positions in STEMM, despite 
accounting for 32% of the U.S. population2.

Broadening participation in STEMM and promoting an equitable 
distribution of management/leadership roles promises a stronger and 
more innovative STEMM workforce. However, several institutional 
and interpersonal barriers exist that make recruitment and retention 
of URMs in STEMM fields difficult. In this paper, we characterize a 
few important social barriers such as environmental microaggressions, 
know-your-place aggression, peer mediocrity, and code-switching. 
We  then present evidence-based, actionable strategies that can 
be implemented at the institutional level to help break down these 
barriers for URMs in STEMM.

Environmental microaggressions

Microaggressions are typically discussed within the context of acts 
perpetuated by an individual against an individual (Marshall et al., 
2021). On the other hand, environmental microaggressions (or 
systemic microaggressions) are defined as microaggressions that 
URMs experience as a result of their environment in the form of 
policies, laws, built environment, and more (Sue et  al., 2007). 
Environmental microaggressions are subtle, often unintentional, acts 
of discrimination that can create a hostile environment for URMs in 
higher education, in the laboratory, and the workplace (Sue et al., 
2007; McAndrews et  al., 2017). These microaggressions can even 
be amplified among URM with different sexualities (Woodford et al., 
2017). Though environmental microaggressions have no individual 
offenders, they communicate to people who experience them that they 
are unwelcome and must conform to the majority group to fit in. This 
racial exclusion can lead to anxiety, depression, and contribute to 
feelings of isolation (Peterson et al., 2020). A recent qualitative study 
by Mills (2020) among Black students, many of whom were pursuing 
STEMM majors, at a predominantly white institution demonstrated 
that most students experienced segregation, limited representation on 
campus, and tokenism among several others. Though a small study, 
these findings among Black students corroborate the lived experiences 
of URMs in general, who frequently endure the use of gendered 
language, absence of accessible facilities, tokenism, segregation, and 
biased hiring practices. Taken together, these serve to greatly 
disadvantage URM groups in STEMM (Mills, 2020). To date, there are 
no studies that have documented or characterized the experiences of 
trainees and faculty from URM groups in STEMM fields specifically. 
Further qualitative studies are needed so that institutions can 
characterize how environmental microaggressions are being 
experienced by URM groups in STEMM fields and address them.

Know-your-place aggression

Know-your-place aggression has been defined as comments and/
or public judgments upon people from URM groups that seek to 
undermine their achievements and bring about aggression, rather 
than praise (Mitchell, 2018). This aggression, both literal and 

2 https://ncses.nsf.gov/pubs/nsf23315/report

figurative, states “know your place,” through action and words. Though 
know-your-place aggression has grown to affect other URM groups, 
it was originally borne out of historic marginalization, 
dehumanization, and control of Black people in the United States. A 
prominent example of know-your-place aggression in recent US 
history was the #blacklivesmatter protests in 2020 following the 
murder of George Floyd. Protests were organized in response to 
differential treatment, brutality, and often unjust incarceration of 
Black people by police forces. The successful organization of, often 
peaceful, protests by young people rallying under the movement was 
usually met with swift and aggressive force, many times at the hands 
of lay citizens: A symbolic act of know-your-place aggression.

In STEMM, know-your-place aggression is more subtle, and can 
be difficult to identify. However, when formally studied, it is more 
commonplace than originally thought. A 2018 study by the National 
Academy of Sciences revealed that women in STEMM are often 
targets of know-your-place aggression, with 63% reporting 
experiences of harassment and discrimination based on race or 
ethnicity (Johnson et al., 2018). In STEMM, we observe know-your-
place aggression manifesting in lay-conversation such as when 
majority individuals say, “keep your head down until you build a good 
reputation,” “do not speak in meetings,” and/or “let me take the lead 
as they know me better.” A major barrier to dismantling know-your-
place aggression is the institutionalization of the concept. Black people 
and several other URM groups are often portrayed by the media as 
inferior to white races (e.g., promotion of white beauty standards/hair 
styles, must speak white standard English, etc.) (Liu et  al., 2017). 
Furthermore, URM groups are often not represented in positions of 
power, further perpetuating know-your-place aggression. Within 
healthcare, this can manifest in especially sexist ways. While there is 
roughly an equal number of men and women medical graduates, 
patients associate men as doctors and prefer them if given a preference 
(Himmelstein and Sanchez, 2016). We observe women physicians 
frequently face the “you are a doctor? No, bring the real doctor in.” The 
subtle promotion of white superiority and lack of representation of 
URMs in positions of power harm URMs in STEMM and can create 
a hostile environment. Addressing this takes activism to challenge 
racial stereotypes and normalize URM thought/culture. Re-evaluation 
of cultural stereotypes at an institutional level can help make the 
STEMM workplace a more inviting space for URMs.

Peer mediocrity

White mediocrity is the idea that society inherently values the 
voices of white individuals while simultaneously suppressing and 
greatly undervaluing the voices of URMs (Mitchell, 2018). This is a 
pervasive problem that is accompanied by a belief that “White is 
Right” and divergence from this standard signifies a problem, eerily 
harkening back to white superiority as mentioned earlier. While white 
mediocrity can occur between White individuals to minority 
individuals, we  believe that this is a pervasive issue where peers, 
regardless of their identities, can suppress the voices of URMs while 
promoting themselves despite mediocrity. In STEMM, this frequently 
dissuades many URMs from accessing upper-level management 
positions. In fact, a recent report on STEMM workforce diversity by 
the National Science Foundation revealed that only 28% of full-time 
faculty positions in STEMM were held by underrepresented 
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minorities, despite accounting for 32% of the U.S. population (See 
footnote 2). The American Association of Medical Colleges revealed 
that less than 4% of full-time faculty positions were filled by Black 
individuals in US allopathic medical schools.3 Furthermore, among 
the healthcare workforce, only 5% of physicians identify as Black.4 In 
the academic sphere, current data suggests that people of color are 
underrepresented in leadership positions, with only 13% of university 
department chairs in STEMM being people of color (Gibbs et al., 
2016). White applicants are more likely to get hired and promoted due 
to falsely perceived superiority (Gibbs et al., 2016). While the total 
number of underrepresented racial/ethnic populations in Dean-level 
positions at medical schools have doubled since 1993, this number 
remains at only 12%.5 Though a part of the lack of diversity in 
leadership occurs due to inadequate recruitment efforts, implicit bias 
in leadership can impair the upward mobility of underrepresented 
minorities (Neikirk et  al., 2023). Beyond this, questioning URM 
qualifications when novel ideas are presented or selectively ignoring 
ideas unless presented by a White coworker can feed into know-your-
place aggression and fuel the promotion of White individuals 
(Mitchell, 2018), resulting in a continuous loop of poor recruitment 
and lack of promotions of URMs at the institution-level.

Code switching

Code-switching refers to the practice of adjusting one’s behavior, 
language, or appearance, either consciously or unconsciously, to fit in 
with a particular group or environment, such as a workplace. It is 
commonly employed by URMs in professional settings, such as the 
STEMM field, to navigate and cope with the challenges presented by 
environmental microaggressions, know-your-place aggression, and 
peer mediocrity. By adjusting behavior to conform to the dominant 
culture’s norms and expectations, URMs seek to avoid negative biases, 
invalidate negative stereotypes, and combat discrimination (Gay, 
2018). Code-switching can serve as both a survival strategy for URMs 
(Brown, 2021) and, in our experience, as a means to gain upward 
mobility in the workplace. However, it is crucial to acknowledge the 
physical and psychological toll that code-switching can have on 
URMs, and address how it can propagate systemic biases and 
inequities (Rolle et al., 2021). Continuously adapting and suppressing 
one’s authentic behavior and personality can lead to increased 
burnout, stress, anxiety, and perpetuate a sense of alienation 
(Molinsky, 2007). Moreover, the pressure to code-switch may 
inadvertently reinforce the idea that the dominant culture’s norms and 
values are superior, further marginalizing URM groups and preserving 
the vicious cycle of know-your-place aggression and white superiority. 

3 see https://www.aamc.org/data-reports/workforce/data/figure-15-

percentage-full-time-us-medical-school-faculty-race/ethnicity-

2018#:~:text=Diversity%20in%20Medicine%3A%20Facts%20and%20Figures%20

2019,-Diversity%20in%20Medicine&text=The%20largest%20proportions%20

of%20faculty,with%20another%20race%2Fethnicity, accessed July 31st 2023.

4 https://www.aamc.org/data-reports/workforce/data/figure-18-percentage-

all-active-physicians-race/ethnicity-2018, accessed July 31st 2023.

5 see https://www.aamc.org/data-reports/faculty-institutions/data/

us-medical-school-deans-trends-type-and-race-ethnicity, accessed July 

31st 2023.

Often, professionalism may be used to exclude non-dominant cultural 
behaviors, however, this can communicate a sense of exclusion for 
individuals from URM groups. In the context of STEMM culture, this 
belief can become internalized by URM students, laboratory staff, and 
other professionals, suggesting that they must set aside their cultural 
identities when entering the laboratory space.

Solutions and recognition strategies

At present, URM minorities face remarkable systemic barriers 
when trying to enter and stay in STEMM fields. These obstacles are 
exacerbated by discrimination embedded at both institutional and 
personal levels such as environmental microaggressions, know-your-
place aggression, peer mediocrity, and code-switching. To address 
these challenges, it is crucial for STEMM leadership in both workplace 
and academic settings to heed the concerns and opinions of URMs 
with cultural humility and show equal dedication to accommodating 
their needs. Cultural humility is an important element of the dialogue 
(Murray et  al., 2022). It emphasizes actively striving to learn and 
respect the beliefs and values of URM individuals and relies heavily 
on being open to recognizing one’s own cultural limitations and 
biases. All of this is required in order to help reduce power imbalances 
in intercultural interactions (Murray et al., 2022). With this in mind, 
we present a short list of proposed solutions to addressing each of 
these barriers in Table 1 and elaborate on them below.

Institutions can address environmental microaggressions by 
offering training on unconscious or implicit biases (Hagiwara et al., 
2020) and microaggressions to all employees and ensuring that the 
work environment is accessible for individuals with disabilities 
(Crabtree et  al., 2022). Perspectives of URM employees should 
be sought out with cultural humility regarding workplace/academic 
culture and policies (Fleischmann et al., 2009; Morrison and Grbic, 
2015). Environmental microaggressions should also be considered 
when designing and naming symbols, buildings, or groups. Examples 
of environmental microaggressions include naming buildings 
exclusively after White donors or using Native symbols or icons as 
mascots or names (e.g., Washington Redskins) (Steinfeldt et al., 2018). 
Thus, surveys for open and anonymous feedback are imperative to 
allow individuals to have honest conversations about these 
microaggressions. These surveys must be  accompanied by close 
follow-up from individuals who are willing and able to make 

TABLE 1 Strategies for organizations to create an inclusive and 
supportive environment where underrepresented individuals feel 
comfortable being their authentic selves.

 1. Foster a culture of openness and respect, by including more intentional 

intercultural dialogues (e.g., roundtable discussions, DEI lectures given by 

diverse faculty) where diverse perspectives and backgrounds are valued and 

celebrated.

 2. Provide DEI training for all employees, emphasizing the importance of 

understanding and appreciating cultural differences.

 3. Establish employee resource groups to create safe spaces where 

underrepresented employees can connect, share experiences, and support each 

other.

 4. Incorporate diverse cultural events and celebrations into the workplace to 

promote understanding and appreciation of different cultures.
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actionable changes. Rather than frequently highlighting Christian, 
White, and Male accomplishments, institutions can increase the 
representation of URMs by showcasing URM accomplishments and 
contributions, while emphasizing that, despite systematic barriers, 
URM individuals are managing to succeed.

Foster a culture of openness and respect

Leaders can actively promote intentional intercultural 
dialogues to foster a culture of openness and respect among faculty, 
staff, and students in institutions of higher learning. Diverse lived 
experiences and perspectives, especially at the leadership level 
(Ruiz et al., 2022), must be heard in order to promote an adoption 
of interventions that reduce barriers for URMs (Fleischmann et al., 
2009; Morrison and Grbic, 2015; National Academies of Sciences, 
Engineering, and Medicine; Division of Behavioral and Social 
Sciences and Education; Board on Behavioral, Cognitive, and 
Sensory Sciences; Committee on Advancing Antiracism, Diversity, 
Equity, and Inclusion in STEM Organizations et al., 2023). These 
dialogues serve as platforms for meaningful discussions, learning, 
and celebrating diverse perspectives and backgrounds. They can 
be organized as roundtable discussions or DEI workshops led by 
diverse speakers, bringing together individuals from various 
cultural backgrounds to engage in open and honest conversations 
about relevant topics, experiences, and challenges to bring into 
their careers and classrooms (O’Leary et al., 2020). Encouraging 
participants to share their perspectives fosters empathy and raises 
awareness of the challenges faced by underrepresented individuals 
(National Academies of Sciences, Engineering, and Medicine; 
Division of Behavioral and Social Sciences and Education; Board 
on Behavioral, Cognitive, and Sensory Sciences; Committee on 
Advancing Antiracism, Diversity, Equity, and Inclusion in STEM 
Organizations et al., 2023). Such impactful and respectful dialogues 
contribute to a more inclusive and understanding community.

Provide DEI training for all employees

Institutions can effectively address environmental 
microaggressions by mandating training for all employees on 
unconscious bias, microaggressions, cultural humility, and 
cultural sensitivity (Murray et al., 2022). Generally, DEI training 
is widely supported by employees (Enders et  al., 2021), with 
frameworks to adapt this training for a range of career fields (Dali 
et al., 2021; Wang et al., 2023). Simply put, DEI training aims to  
facilitate positive intergroup interaction, and create expectations 
for inclusive behavior from everyone in the organization to create 
a positive learning and working environment. Providing uniform 
training on implicit bias and cultural humility showcases the 
institution’s dedication to diversity and inclusion (Neikirk et al., 
2023), thereby enhancing its reputation among potential 
employees, students, and partners. To foster inclusivity, 
institutions should actively seek out perspectives from URM 
employees, approaching them with cultural humility. This 
includes considering workplace and academic culture and 
policies from their unique vantage point.

Establish employee resource groups

In the absence of or in tandem with DEI offices, employees can 
initiate changes through the formation of Employee Resource Groups 
(ERGs). These groups can foster community building, offering 
mentorship, leadership, and professional development opportunities 
independently of institutional support (Green, 2018). Past studies 
have shown that ERGs have tangible effects through reductions in 
employee turnover (Dutton, 2018) and elevated work engagement via 
cultivating inclusivity, feelings of connectedness, and a sense of 
belonging (Cenkci et al., 2019). In the context of STEMM, groups 
similar to ERGs can be formed including minority writing account 
ability groups (Spencer et al., 2022), which offer a safe space to write 
grants and manuscripts. Moreover, leadership should collaborate 
closely with ERGs and DEI offices to dispel the myth that DEI 
initiatives are solely for racial and ethnic minorities.

To address both peer mediocrity and code-switching, mentorship, 
sponsorship, and professional development programs should 
be established to uplift URM professionals and foster an inclusive and 
accountable culture. Celebrating the achievements of individuals 
ensures they are not overlooked in favor of lesser achievements by 
their well-represented counterparts. Additionally, institutions can 
allocate funds for hosting employee group activities, encouraging a 
sense of belonging and engagement within the workplace. Critically, 
ERGs should encompass both well-represented and underrepresented 
employees, planning activities, and recognizing talent in an inclusive 
manner that promotes allyship. Allyship plays a vital role in this 
solution, as it involves sponsoring URM staff for positions and 
opportunities (Uddin and De Los Reyes, 2021).

Incorporate diverse cultural events and 
celebrations

To foster understanding and appreciation of diverse cultures, 
institutions can arrange intercultural events and celebrations that 
highlight various traditions, holidays, and practices (Klak and Martin, 
2003; Davis et al., 2023). These events serve to educate the community 
about different cultures and also provide opportunities for people to 
come together and celebrate diversity, thus improving student 
outcomes to appreciate cultural differences (Klak and Martin, 2003). 
Additionally, there are various organizations dedicated to promoting 
diversity, equity, and inclusion, such as DEI committees. These groups 
can host events, workshops, and discussions, amplifying the voices of 
underrepresented communities and contributing to a more inclusive 
environment (Davis et al., 2023). While these can be effective for 
faculty, past frameworks have also established comprehensive 
workshops for undergraduate students aimed at increasing their 
retention in graduate school (Marshall et al., 2022a,b,c,d; Barongan 
et  al., 2023). While these workshops are typically aimed at URM 
students, they also offer a prime avenue to introduce content regarding 
diverse cultures at the undergraduate level in tandem with existing 
frameworks for education around mentorship and professional 
development. This early intervention, paired with regular events for 
faculty, may increase cultural humility in the long-term while 
improving the inclusion of individuals from diverse cultures (Marshall 
et al., 2023).

https://doi.org/10.3389/feduc.2023.1270567
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Additional strategies

To encourage open dialogue about microaggressions, conducting 
surveys for anonymous feedback becomes imperative. These surveys 
should be  followed up with actionable change by individuals 
committed to making a difference. On the other hand, institutions can 
increase the representation of URMs by showcasing their 
achievements. Emphasizing URM individuals’ success despite 
systemic barriers reinforces a more inclusive and 
supportive environment.

To combat know-your-place aggression, organizations should 
establish clear policies against discrimination and harassment, 
DEI and create a safe reporting mechanism for incidents. 
Additionally, fostering a culture of allyship, where leaders and 
peers advocate for the rights of persons of URM without being a 
member of the racial/ethnic group, can help create a supportive 
environment for URM professionals. At present, DEI offices 
across the country are being banned or having their funding 
slashed (Russell-Brown, 2022). This was galvanized, by the 2023 
Supreme Court ruling of Students for Fair Admissions Inc. v. 
President & Fellows of Harvard College et al. (Heriot and Kirsanow, 
2021) that prevents institutions of higher education to stop 
considering race in admissions, ostensibly presents a barrier to 
promoting DEI efforts in higher education and the workplace. 
This should, however, inspire a shift in responsibility to 
institutional leadership to assume key DEI roles. This requires 
holding supervisors and leadership accountable for their actions 
and implementing mechanisms where they can bring internal and 
external experts on DEI-related topics as speakers, share 
resources, and critically evaluate DEI efforts of leadership.

By combatting know-your-place aggressions, organizations can 
also help to confront peer mediocrity and code-switching. For 
example, they can create a culture where diversity of thought and 
background is valued, encouraging employees to bring their authentic 
selves to work, thus avoiding the necessity of code-switching. In 
addition to retention, organizations should be more rigorous about 
their commitment to equitable hiring and promotion practices, such 
as using diverse hiring panels and implementing a standardized 
evaluation process. It is important to streamline hiring practices as 
URM candidates are more likely to leave if they do not hear back 
within an acceptable time frame.6

Conclusion

Addressing environmental microaggressions, know-your-
place aggression, peer mediocrity, and code-switching at the 
institutional and interpersonal level is crucial to promoting the 
recruitment and retention of URM in STEMM and promoting 
DEI. This requires difficult, open-table discussions, where all 
voices are heard, to lead to institutional change. Here we sought 
to bring light to these issues, as well as offered tools for 
implementing strategies to recognize and mitigate their effects on 

6 see https://hbr.org/2022/07/its-time-to-streamline-the-hiring-process, 

Accessed August 1st 2023.

URMs. While many studies have discussed these issues in the 
context of Black individuals, in our experience that can often 
affect other URMs, with their prevalence and potential solutions 
needing further research. We hope that with more widespread 
recognition of these issues, organizations can create a more 
inclusive and supportive work environment that empowers all 
individuals in STEMM to succeed while retaining their unique 
identities in the process.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

KN: Writing – original draft, Writing – review & editing, 
Investigation. SS: Investigation, Writing – original draft, Writing – 
review & editing. VK: Writing – original draft, Writing – review & 
editing. AM: Writing – original draft, Writing – review & editing. ES: 
Writing – review & editing. MM: Writing – review & editing, Funding 
acquisition, Supervision, Writing – original draft. AH: Funding 
acquisition, Supervision, Writing – original draft, Writing – review & 
editing, Conceptualization.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This work is 
supported by The United Negro College Fund/Bristol-Myers Squibb 
E.E. Just Faculty Fund, Burroughs Wellcome Fund Career Awards at 
the Scientific Interface Award, Burroughs Wellcome Fund Ad-hoc 
Award, National Institutes of Health Small Research Pilot Subaward 
to 5R25HL106365-12 from the National Institutes of Health PRIDE 
Program, DK020593, Vanderbilt Diabetes and Research Training 
Center for DRTC Alzheimer’s Disease Pilot & Feasibility Program. 
CZI Science Diversity Leadership grant number 2022-253529 from 
the Chan Zuckerberg Initiative DAF, an advised fund of Silicon Valley 
Community Foundation to AH, Howard Hughes Medical Institute 
Hanna H. Gray Fellows Program Faculty Phase (Grant# GT15655 
awarded to MM) and Burroughs Wellcome Fund PDEP Transition to 
Faculty (Grant# 1022604 awarded to MM). Its contents are solely the 
responsibility of the authors and do not necessarily represent the 
official view of the NIH. The funders had no role in study design, data 
collection and analysis, decision to publish, or preparation of 
the manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

https://doi.org/10.3389/feduc.2023.1270567
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://hbr.org/2022/07/its-time-to-streamline-the-hiring-process


Neikirk et al. 10.3389/feduc.2023.1270567

Frontiers in Education 06 frontiersin.org

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
Barongan, T., Neikirk, K., Shao, B., Vue, N., Spencer, E. C., Kabugi, K., et al. (2023). 

Project strengthen: an STEMM-focused career development workshop to prepare 
underrepresented minority students for graduate school. iScience 26:107766. doi: 
10.1016/j.isci.2023.107766

Brown, I. M. (2021). Diversity matters: code-switching as an EM survival tactic. 
Emerge. Med. News 43:7. doi: 10.1097/01.EEM.0000731740.47326.45

Cenkci, A. T., Zimmerman, J., and Bircan, T. (2019). The effects of employee resource 
groups on work engagement and workplace inclusion. Int. J. Organ. Diversity 19, 1–19. 
doi: 10.18848/2328-6261/CGP/v19i02/1-19

Crabtree, A., Neikirk, K., Marshall, A., Barongan, T., Beasley, H. K., Lopez, E. G., et al. 
(2022). Strategies for change: thriving as an individual with a disabilty in STEMM. 
Pathog. Dis. 81:ftac045. doi: 10.1093/femspd/ftac045

Dali, K., Bell, N., and Valdes, Z. (2021). The expectation and learning impact 
framework (ELIF): evaluating diversity, equity, and inclusion professional development 
events for academic librarians. J. Acad. Librariansh. 47:102456. doi: 10.1016/j.
acalib.2021.102456

Davis, J. S., Damo, S. A., Spencer, E. C., Murray, S. A., Shuler, H. D., Vue, Z., et al. 
(2023). Catalyst for change: future of DEI in academia. TRECHEM 5, 245–248. doi: 
10.1016/j.trechm.2023.02.007

Dutton, K. (2018). Increasing diversity, awareness, and inclusion in corporate culture: 
investigating communities of practice and resource groups among employees. Dev. 
Learn. Organ. Int. J. 32, 19–21. doi: 10.1108/DLO-11-2018-132

Enders, F. T., Golembiewski, E. H., Pacheco-Spann, L. M., Allyse, M., Mielke, M. M., 
and Balls-Berry, J. E. (2021). Building a framework for inclusion in health services 
research: development of and pre-implementation faculty and staff attitudes toward the 
diversity, equity, and inclusion (DEI) plan at Mayo Clinic. J. Clin. Transl. Sci. 5:e88. doi: 
10.1017/cts.2020.575

Fleischmann, K. R., Robbins, R. W., and Wallace, W. A. (2009). Designing educational 
cases for intercultural information ethics: the importance of diversity, perspectives, 
values, and pluralism. J. Educ. Libr. Inf. Sci. 50, 4–14.

Fry, R., Kennedy, B., and Funk, C. (2021). STEM jobs see uneven Progress in 
increasing gender, racial and ethnic diversity. Available at: https://www.pewresearch.org/
science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-
ethnic-diversity/ (Accessed January 19, 2022).

Gay, G. (2018). Culturally responsive teaching: Theory, research, and practice. 3rd Edn, 
New York, New York: Multicultural Education Series Teachers College Press.

Gibbs, K. D. Jr., Basson, J., Xierali, I. M., and Broniatowski, D. A. (2016). Decoupling 
of the minority PhD talent pool and assistant professor hiring in medical school basic 
science departments in the US. eLife 5:e21393. doi: 10.7554/eLife.21393

Green, W. M. (2018). Employee resource groups as learning communities. Equality, 
Diversity and Inclusion: An International Journal, 37, 634–648. doi: 10.1108/
EDI-11-2016-0085

Hagiwara, N., Kron, F. W., Scerbo, M. W., and Watson, G. S. (2020). A call for 
grounding implicit bias training in clinical and translational frameworks. Lancet 395, 
1457–1460. doi: 10.1016/S0140-6736(20)30846-1

Heriot, G. L., and Kirsanow, P. (2021). Brief amicus curiae of Gail Heriot and Peter N. 
Kirsanow, members of the US Commission on civil rights, in their personal capacities 
in support of petitioner in students for fair admissions, Inc. v. President and fellows of 
Harvard College (no. 20-1199) (cert stage version). San Diego Legal Studies Paper No. 
21-011. Available at SSRN: https://ssrn.com/abstract=3813529 or http://dx.doi.
org/10.2139/ssrn.3813529

Himmelstein, M. S., and Sanchez, D. T. (2016). Masculinity in the doctor’s office: 
Masculinity, gender  doctor preference and doctor-patient communication Preventive 
medicine 83, 34–40. doi: 10.1016/j.ypmed.2015.12.008

Johnson, P. A., Widnall, S. E., and Benya, F. F. (2018). Sexual harassment of women: 
Climate, culture, and consequences in Academic Sciences, Engineering, and Medicine. 
Washington, D.C.: National Academies Press.

Klak, T., and Martin, P. (2003). Do university-sponsored international cultural events 
help students to appreciate “difference”? Int. J. Intercult. Relat. 27, 445–465. doi: 10.1016/
S0147-1767(03)00033-6

Liu, M.-Y., Li, N., Li, W. A., and Khan, H. (2017). Association between psychosocial 
stress and hypertension: a systematic review and meta-analysis. Neurol. Res. 39, 573–580. 
doi: 10.1080/01616412.2017.1317904

Marshall, A. G., Brady, L. J., Palavicino-Maggio, C. B., Neikirk, K., Vue, Z., 
Beasley, H. K., et al. (2022a). The importance of mentors and how to handle more than 
one mentor. Pathogens Disease 80:ftac011. doi: 10.1093/femspd/ftac011

Marshall, A., Pack, A. D., Owusu, S. A., Hultman, R., Drake, D., Rutaganira, F. U., et al. 
(2021). Responding and navigating racialized microaggressions in STEM. Pathogens 
Disease 79:ftab027. doi: 10.1093/femspd/ftab027

Marshall, A. G., Palavicino-Maggio, C. B., Neikirk, K., Vue, Z., Beasley, H. K., 
Garza-Lopez, E., et al. (2022b). Using champion-oriented mindset to overcome the challenges 
of graduate school: impact of workshop for graduate school skills on underrepresented 
minority retention. Pathogens Disease 80:ftac024. doi: 10.1093/femspd/ftac024

Marshall, A. G., Vue, Z., Beasley, H. K., Neikirk, K., Stephens, D., Wanjalla, C. N., et al. 
(2023). Diversity, equity and inclusion in the laboratory: strategies to enhance inclusive 
laboratory culture. Mol. Cell 83, 3766–3772. doi: 10.1016/j.molcel.2023.09.011

Marshall, A. G., Vue, Z., Palavicino-Maggio, C. B., Neikirk, K., Beasley, H. K., 
Garza-Lopez, E., et al. (2022c). An effective workshop on "how to be an effective Mentor 
for underrepresented STEM trainees". Pathogens Disease 80:ftac022. doi: 10.1093/
femspd/ftac022

Marshall, A. G., Vue, Z., Palavicino-Maggio, C. B., Neikirk, K., Beasley, H. K., 
Garza-Lopez, E., et al. (2022d). The role of mentoring in promoting diversity equity and 
inclusion in STEM education and research. Pathogens Disease 80:ftac019. doi: 10.1093/
femspd/ftac019

McAndrews, P., Todd, M., and Truesdale, A. (2017). Not so micro: Microassaults and 
environmental microaggressions in the classroom. SOAN 371: Foundations of Social Science 
Research – Quantitative Methods. St. Olaf College. Available at: https://wp.stolaf.edu/
sociology/files/2019/03/Microaggressions-Microassaults-and-Environmental-MAs-Final-
Paper.pdf

Mills, K. J. (2020). “It’s systemic”: environmental racial microaggressions experienced 
by black undergraduates at a predominantly white institution. J. Divers. High. Educ. 13, 
44–55. doi: 10.1037/dhe0000121

Mitchell, K. (2018). Identifying white mediocrity and know-your-place aggression: a 
form of self-care. Afr. Am. Rev. 51, 253–262. doi: 10.1353/afa.2018.0045

Molinsky, A. (2007). Cross-cultural code-switching: the psychological challenges of 
adapting behavior in foreign cultural interactions. AMR 32, 622–640. doi: 10.5465/
amr.2007.24351878

Morrison, E., and Grbic, D. (2015). Dimensions of diversity and perception of having 
learned from individuals from different backgrounds: the particular importance of racial 
diversity. Acad. Med. 90, 937–945. doi: 10.1097/ACM.0000000000000675

Murray, S. A., Hinton, A., and Spencer, E. C. (2022). Developing cultural humility in 
immunology and STEMM mentoring. Trends Immunol. 43, 259–261. doi: 10.1016/j.
it.2022.01.010

National Academies of Sciences, Engineering, and Medicine; Division of Behavioral 
and Social Sciences and Education; Board on Behavioral, Cognitive, and Sensory 
Sciences; Committee on Advancing Antiracism, Diversity, Equity, and Inclusion in 
STEM OrganizationsVargas, Emily A., Scherer, Layne A., Fiske, Susan T., and Barabino, 
Gilda A. (2023). Lived experiences and other ways of knowing in STEMM, in advancing 
antiracism, diversity, equity, and inclusion in STEMM organizations: Beyond broadening 
participation National Academies Press (US) Available at: https://www.ncbi.nlm.nih.
gov/books/NBK593029/ (Accessed November 13, 2023).

Neikirk, K., Barongan, T., Rolle, T., Garza Lopez, E., Marshall, A., Beasley, H. K., et al. 
(2023). Using quotients as a mentor to facilitate the success of underrepresented 
students. Pathogens Disease 81:ftad008. doi: 10.1093/femspd/ftad008

O’Leary, E. S., Shapiro, C., Toma, S., Sayson, H. W., Levis-Fitzgerald, M., 
Johnson, T., et al. (2020). Creating inclusive classrooms by engaging STEM faculty 
in culturally responsive teaching workshops. IJ STEM Ed 7:32. doi: 10.1186/
s40594-020-00230-7

Okrent, A., and Burke, A. (2021). Excutive summary - the STEM labor force of today: 
scientists, engineers, and skilled technical workers |. NSF - National Science Foundation 
Available at: https://ncses.nsf.gov/pubs/nsb20212/participation-of-demographic-
groups-in-stem (Accessed July 13, 2023)

Peterson, L. M., Stock, M. L., Monroe, J., Molloy-Paolillo, B. K., and Lambert, S. F. 
(2020). Racial exclusion causes acute cortisol release among emerging-adult African 
Americans: the role of reduced perceived control. J. Soc. Psychol. 160, 658–674. doi: 
10.1080/00224545.2020.1729685

Rolle, T., Vue, Z., Murray, S., Shareef, S. A., Shuler, H., Beasley, H. K., et al. (2021). 
Toxic stress and burnout: John henryism and social dominance in the laboratory and 
STEM workforce. Pathogens and Disease 79:ftab041. doi: 10.1093/femspd/ftab041

Ruiz, A. E., DeLong, A., and Hinton, A. (2022). Creating a positive feedback loop in 
leadership to accelerate cultural change. Trends Parasitol. 38, 1020–1022. doi: 10.1016/j.
pt.2022.09.007

https://doi.org/10.3389/feduc.2023.1270567
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.1016/j.isci.2023.107766
https://doi.org/10.1097/01.EEM.0000731740.47326.45
https://doi.org/10.18848/2328-6261/CGP/v19i02/1-19
https://doi.org/10.1093/femspd/ftac045
https://doi.org/10.1016/j.acalib.2021.102456
https://doi.org/10.1016/j.acalib.2021.102456
https://doi.org/10.1016/j.trechm.2023.02.007
https://doi.org/10.1108/DLO-11-2018-132
https://doi.org/10.1017/cts.2020.575
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/
https://doi.org/10.7554/eLife.21393
https://doi.org/10.1108/EDI-11-2016-0085
https://doi.org/10.1108/EDI-11-2016-0085
https://doi.org/10.1016/S0140-6736(20)30846-1
https://ssrn.com/abstract=3813529
http://dx.doi.org/10.2139/ssrn.3813529
http://dx.doi.org/10.2139/ssrn.3813529
https://doi.org/10.1016/j.ypmed.2015.12.008
https://doi.org/10.1016/S0147-1767(03)00033-6
https://doi.org/10.1016/S0147-1767(03)00033-6
https://doi.org/10.1080/01616412.2017.1317904
https://doi.org/10.1093/femspd/ftac011
https://doi.org/10.1093/femspd/ftab027
https://doi.org/10.1093/femspd/ftac024
https://doi.org/10.1016/j.molcel.2023.09.011
https://doi.org/10.1093/femspd/ftac022
https://doi.org/10.1093/femspd/ftac022
https://doi.org/10.1093/femspd/ftac019
https://doi.org/10.1093/femspd/ftac019
https://wp.stolaf.edu/sociology/files/2019/03/Microaggressions-Microassaults-and-Environmental-MAs-Final-Paper.pdf
https://wp.stolaf.edu/sociology/files/2019/03/Microaggressions-Microassaults-and-Environmental-MAs-Final-Paper.pdf
https://wp.stolaf.edu/sociology/files/2019/03/Microaggressions-Microassaults-and-Environmental-MAs-Final-Paper.pdf
https://doi.org/10.1037/dhe0000121
https://doi.org/10.1353/afa.2018.0045
https://doi.org/10.5465/amr.2007.24351878
https://doi.org/10.5465/amr.2007.24351878
https://doi.org/10.1097/ACM.0000000000000675
https://doi.org/10.1016/j.it.2022.01.010
https://doi.org/10.1016/j.it.2022.01.010
https://www.ncbi.nlm.nih.gov/books/NBK593029/
https://www.ncbi.nlm.nih.gov/books/NBK593029/
https://doi.org/10.1093/femspd/ftad008
https://doi.org/10.1186/s40594-020-00230-7
https://doi.org/10.1186/s40594-020-00230-7
https://ncses.nsf.gov/pubs/nsb20212/participation-of-demographic-groups-in-stem
https://ncses.nsf.gov/pubs/nsb20212/participation-of-demographic-groups-in-stem
https://doi.org/10.1080/00224545.2020.1729685
https://doi.org/10.1093/femspd/ftab041
https://doi.org/10.1016/j.pt.2022.09.007
https://doi.org/10.1016/j.pt.2022.09.007


Neikirk et al. 10.3389/feduc.2023.1270567

Frontiers in Education 07 frontiersin.org

Russell-Brown, K. (2022). “The stop WOKE act”: HB 7, race, and Florida’s 21st century 
anti-literacy campaign. University of Florida Levin College of Law Research Paper, 22-34, 
New York University Review of Law & Social Change Vol 47. doi: 10.2139/ssrn.4219891

Spencer, E. C., Neikirk, K., Campbell, S. L., Powell-Roach, K. L., Morton, D., 
Shuler, H., et al. (2022). Intentional and unintentional benefits of minority writing 
accountability groups. Trends Microbiol. 30, 1015–1018. doi: 10.1016/j.
tim.2022.08.005

Steinfeldt, J. A., Hyman, J., and Clint Steinfeldt, M. (2018). Environmental 
microaggressions: context, symbols, and mascots, In Microaggression theory, John Wiley 
and Sons (Hoboken, New Jersey: John Wiley & Sons, Ltd) 213–225.

Sue, D. W., Capodilupo, C. M., Torino, G. C., Bucceri, J. M., Holder, A. M. B., 
Nadal, K. L., et al. (2007). Racial microaggressions in everyday life: implications for 

clinical practice. Am. Psychol. 62, 271–286. doi: 10.1037/0003-066X. 
62.4.271

Uddin, L. Q., and De Los Reyes, A. (2021). Cultivating allyship through casual 
mentoring to promote diversity. Trends Cogn. Sci. 25, 813–815. doi: 10.1016/j.
tics.2021.07.014

Wang, M. L., Gomes, A., Rosa, M., Copeland, P., and Santana, V. J. (2023). A systematic 
review of diversity, equity, and inclusion and antiracism training studies: Findings and 
future directions. Translational behavioral medicine, ibad061. Advance online 
publication. doi: 10.1093/tbm/ibad061

Woodford, M. R., Joslin, J. Y., Pitcher, E. N., and Renn, K. A. (2017). A mixed-methods 
inquiry into trans* environmental microaggressions on college campuses: experiences and 
outcomes. J. Ethn. Cult. Divers. Soc. Work 26, 95–111. doi: 10.1080/15313204.2016.1263817

https://doi.org/10.3389/feduc.2023.1270567
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.2139/ssrn.4219891
https://doi.org/10.1016/j.tim.2022.08.005
https://doi.org/10.1016/j.tim.2022.08.005
https://doi.org/10.1037/0003-066X.62.4.271
https://doi.org/10.1037/0003-066X.62.4.271
https://doi.org/10.1016/j.tics.2021.07.014
https://doi.org/10.1016/j.tics.2021.07.014
https://doi.org/10.1093/tbm/ibad061
https://doi.org/10.1080/15313204.2016.1263817

	Recognizing and addressing environmental microaggressions, know-your-place aggression, peer mediocrity, and code-switching in STEMM
	Introduction
	Environmental microaggressions
	Know-your-place aggression
	Peer mediocrity
	Code switching

	Solutions and recognition strategies
	Foster a culture of openness and respect
	Provide DEI training for all employees
	Establish employee resource groups
	Incorporate diverse cultural events and celebrations

	Additional strategies
	Conclusion
	Data availability statement
	Author contributions

	References

