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INTRODUCTION
Over the past few years, abundant news 
articles reporting violence against com-
munities of color in America have 
spurred members of the geoscience com-
munity to pay much-needed attention to 
promoting belonging, accessibility, jus-
tice, equity, diversity, and inclusion in 
our disciplines, including in the coastal, 
ocean, and marine sciences (e.g., see anti-
racism initiatives No Time for Silence, 
Call for a Robust Anti-Racism Plan for 
The Geosciences, Unlearning Racism in 
Geoscience, and Black in Marine Science, 
among others). For years, many well- 
intentioned programs have invested time 
and resources to attract students from his-
torically excluded groups into the coastal, 
ocean, and marine (COM) science work-
force, with limited retention success. It has 
become increasingly clear that recruit-
ment is not enough. What is urgently 
needed is a change in the culture that 
includes systematic eradication of exist-

ing paradigms and models that have per-
petuated racism, inequities, and injustices 
in higher education. Bold new paradigms 
and models are needed to create working 
and learning climates where all can thrive, 
both personally and professionally. 

To truly take an all-hands-on-deck 
approach to solving the enormous envi-
ronmental problems humanity now faces, 
the COM science enterprise needs to crit-
ically examine and evaluate the effective-
ness of its traditional working and learn-
ing practices. Why would anyone want 
to stay in a discipline that is disrespect-
ful, toxic, and unwelcoming? How do 
we expect to retain people if they don’t 
see others with similar backgrounds and 
experiences in positions of leadership 
and power? How can people pursue sci-
ence in environments that perpetuate 
harassment, discrimination, and miscon-
duct? We will all benefit by creating a sci-
entific and professional culture that offers 
its workforce exciting, financially viable, 
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and fulfilling careers replete with purpose 
and comradeship. We challenge all those 
engaged in the COM science enterprise, 
and in particular, the leadership of these 
disciplines, to reimagine the culture of 
our working and learning environments. 
We encourage leaders to operationalize 
new frameworks to improve the culture 
of COM sciences so that all people enter-
ing our workforce feel welcomed, are able 
to bring their whole selves to their places 
of work, and truly reach their full poten-
tials while advancing science.

Culture change can happen only when 
we inculcate and model respect for indi-
vidual cultures and identities, open our-
selves to integrating traditional and 
indigenous ways of knowing with west-
ern ways of doing science, remove bar-
riers that prevent people from partici-
pating fully in COM science disciplines, 
and develop inclusive pedagogical prac-
tices. While developing a culture that 
welcomes and respects diverse identi-
ties and perspectives is the right thing 
to do for its own sake, it also benefits 
science: diverse teams are more produc-
tive and more likely to develop novel solu-
tions to problems than homogeneous 
research teams (e.g., see Cheruvelil et al., 
2014; Freeman and Huang, 2014; Hofstra 
et  al., 2020). Baseball offers an interest-
ing example of how diversity can trans-
form an entire field. The story of Jackie 
Robinson is well known to generations of 
baseball fans (Simon, 2002). As the first 
African American to play major league 
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baseball, his inclusion not only diversi-
fied the game but also transformed both 
how the game is played and the essential 
skill sets found in modern major league 
baseball teams. As part of his inclusion 
into the game, Robinson was supported 
by Branch Rickey, the general manager of 
the Dodgers, who was willing to not only 
sign him to a contract but also to create an 
environment that allowed him to thrive as 
a baseball player. It was Rickey’s under-
standing that supporting Robinson’s tal-
ents would further the overall success of 
the Dodgers that provided a model for 
how modern major league baseball teams 
operate. Today, major league baseball 
players are a diverse collection of individ-
uals from around the world whose talents 
come together in ways that were not possi-
ble in previous generations. Corporations, 
such as IBM, adopt this very model in 
order to recruit and diversify the mod-
ern computer science workforce and to 
help the next generation flourish in com-
puter sciences (Childs, 2005). As we look 
ahead to the emerging research challenges 
of the twenty-first century, the COM sci-
ence enterprise will need its own Branch 
Rickeys and innovative models of engage-
ment and retention to help support a new 
generation of scientists and leaders.

This article was inspired by a session 
at the 2020 Ocean Sciences Meeting in 
San Diego, California, entitled, “Changing 
the Culture: Preparing a Diverse and 
Inclusive Ocean Sciences Workforce.” 
Our goal is to offer a selection of strate-
gies for promoting belonging, accessibil-
ity, justice, equity, diversity, and inclu-
sion (BE A JEDI) in the COM sciences, 
acknowledging that action needs to be 
taken at multiple levels (i.e.,  individual, 
institutional, and structural). Examples of 
efforts included here range from student 
to administrative levels. These examples 
are not meant to be exhaustive; instead, 
we use them to highlight actionable strat-
egies for various professional levels in aca-
demia. Readers are strongly encouraged 
to review additional literature outlining 
needs and actionable recommendations 
for broadening participation in geo-

sciences by key stakeholders in academia 
(Petcovic et al., 2016). Some groups that 
have faced discrimination or have been 
historically excluded from the COM sci-
ence enterprise include non-white peo-
ple, members of the LGBTQA+ commu-
nity (encompassing the full spectrum of 
sexuality and gender), individuals from 
socioeconomically disadvantaged back-
grounds, and people with disabilities. The 
intended audiences for this article include 
faculty, administrators, and professionals 
working in academic, public, and private 
sectors. The author team includes scien-
tists and professionals who are engaged in 
developing and enhancing initiatives to 
broaden participation in the geosciences. 
Several members of the author team are 
representative of historically excluded 
groups referenced in this paper. 

UNDERSTANDING THE 
BE A JEDI BASELINE 
Over the past decade, reports developed 
by the National Science Board (NSB, 
2020), the National Academies, and the 
President’s Council of Advisors on Science 
and Technology (PCAST, 2020) have doc-
umented the substantial role played by 
the science, technology, engineering, and 
mathematics (STEM) disciplines as driv-
ers of American innovation, prosperity, 
and global competitiveness. These reports 
have also noted that the “need for STEM 
knowledge extends to all Americans,” due 
to the growing role of STEM in informing 
personal choices and public decisions. Yet, 
in spite of continually growing demand 
for STEM expertise and literacy, fewer 
American students are pursuing advanced 
degrees and careers in STEM disciplines, 
and insufficient progress is being made in 
engaging the full diversity of the nation’s 
potential talent pool for those fields 
(Wang, 2013; Smith, 2020).

The Status of the Geoscience 
Workforce 2018 report (Wilson, 2019) 
and related efforts assess the educational 
and employment landscape within the 
geosciences and document clear evidence 
of a deficit in workforce training (Zeigler 
and Camarota, 2014; Gonzales and Keane 

2020a, 2020b). The US Bureau of Labor 
Statistics estimates a higher than aver-
age growth rate in demand for geoscien-
tists, with a 4.9% increase in jobs between 
2019 and 2029 (Gonzales and Keane, 
2020a), while the American Geosciences 
Institute (AGI) predicts that production 
of new geoscientists at current rates will 
be insufficient, resulting in a shortfall of 
~118,000 geoscientists by the year 2026. 

Improving efforts to retain stu-
dents from groups that have histori-
cally been discriminated against by or 
excluded from the geosciences commu-
nity is important because even though 
these students will soon be the majority 
of college-age students in undergraduate 
programs (Starks and Matthaeus, 2018), 
the geoscience workforce continues to 
lag behind other STEM fields in creat-
ing a diverse community of researchers, 
scholars, practitioners, and entrepreneurs 
(Bernard and Cooperdock, 2018). The 
participation of individuals from these 
groups in the geosciences has been up to 
25% lower than whole population demo-
graphic trends since 2007 (Gonzales and 
Keane, 2020b), despite the benefits their 
participation would bring to the field. 
Beane et al. (2021) explored in detail race 
and ethnicity trends for students receiv-
ing geoscience bachelor’s degrees in 
the United States over the past 20 years. 
While they reported some promising 
trends, only a few institutions drive the 
increase in diversity of geoscience bach-
elor’s degree recipients, and the biggest 
influence on the diversity of those receiv-
ing geoscience degrees is both regional 
demographics and institutional student 
demographics. Diversity promotes inno-
vation, strengthens the community’s abil-
ity to tackle complex geoscience research 
problems, and engenders widespread 
public literacy about the Earth system, 
science, and services (Russell et al. 2007; 
NRC, 2011, 2012; Thiry et  al., 2012; 
Atchison and Gilley, 2015). Prior invest-
ments designed to broaden participa-
tion have mostly focused on recruitment 
of individuals from historically excluded 
groups into the geosciences (Gilligan and 
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Ebanks, 2016; Johnson et al., 2016), but not on issues related to 
retention and success (Starks and Mattheaus, 2018). A lack of 
a sense of belonging, racism, sexism, cultural differences, and 
imposter syndrome are a few of the many barriers that pre-
vent people from fully participating in geosciences and other 
STEM disciplines (Anderson and Kim, 2006; NASEM, 2016). 
Additionally, “one-size-fits-all” approaches (e.g.,  increased 
recruitment) have proven to be insufficient in addressing 
these challenges.

Because multiple factors contribute to the lack of diversity in 
geosciences, there must also be multiple corrective approaches 
(O’Connell and Holmes, 2011; Starks and Matthaeus, 2018) 
that can be deployed to change the culture of our learning 
and working environments. In the academic context, specific 
strategies need to be identified to attract and retain students, 
researchers, and faculty from historically excluded groups 
so they can operate with a strong sense of belonging in their 
respective areas of teaching, research, and leadership and ser-
vice (Hurtado et  al., 2010; NRC, 2011; Chang et  al., 2014; 
Bernard and Cooperdock, 2018; Starks and Matthaeus, 2018; 
NASEM, 2019). 

BE A JEDI RECRUITMENT PATHWAYS
Students are attracted to geosciences for a variety of rea-
sons, including love of the outdoors, family influences, pos-
itive K–12 and undergraduate experiences, and perceived 
societal relevance of the geosciences (Holmes and O’Connell, 
2005). However, these “attractors” may not resonate with the 
social and cultural experiences of individuals from historically 
excluded groups, nor do they reflect the descriptions of all geo-
science careers. Intentional, sustained, and measurable actions 
are needed to produce a workforce that more closely resembles 
the population that the COM sciences aim to serve. Below, we 
summarize a variety of different recruitment actions, along 
with successful examples, that institutions can take to improve 
participation of historically excluded groups in the COM sci-
ences. Note that websites for programs and organizations 
mentioned below are listed in the Resources table on this page.

Engage Families and Community
In order to consider opportunities in the COM sciences, indi-
viduals from groups that have been historically excluded 
in STEM need to first know that these opportunities exist. 
Communication about opportunities can be initiated by 
engaging students’ families and communities in hands-on 
learning. Evidence suggests that families can play an import-
ant motivational role in sparking and sustaining interest 
in STEM careers (Caspe et  al., 2018). The Ocean Discovery 
Institute (ODI) in San Diego, California, sponsors a Scientist-
in-Residence Program that allows scientists to spend periods 
from weeks to months at ODI, providing mentorship to stu-
dents, and improving access and exposure to ocean science 

RESOURCES

Ambassadors for STEM Training to Enhance Participation (A-STEP) 
https://astep.berkeley.edu/

Black in Marine Science (BIMS) 
https://www.blackinmarinescience.org/

Black Women in Ecology, Evolution, and Marine Science (BWEEMS) 
https://www.bweems.org/post/black-women-in-ecology- 

evolution-and-marine-science-we-do-exist

Call for a Robust Anti-Racism Plan for the Geosciences 
https://www.change.org/p/geoscientists-​call-​for-a-robust- 

anti-racism-plan-for-the-geosciences

Early Career Leadership Academy (ECLA) 
https://www.ametsoc.org/index.cfm/ams/education-careers/

early-career-leadership-academy/

Embodied Physics (EP) –  
STEM Learning for Under-Represented Youth 

https://www.terc.edu/projects/embodied-physics/

Equity, Diversity, and Inclusion (EDI) at 
Scripps Institution of Oceanography 

https://scripps.ucsd.edu/diversity

Geopaths Catalina Scholars Program (GCSP) 
https://www.msmu.edu/resources-culture/iuse/

Hālau Ola Honua Oceanography Summer Bridge program (SBP) 
https://sites.google.com/a/hawaii.edu/halau-ola-honua/

oceanography-summer-bridge

Louis Stokes Minority Alliance Program (LSMAP) 
https://studentaffairs.oregonstate.edu/LSAMP

Mentoring Physical Oceanography Women to 
Increase Retention (MPOWIR) 

https://mpowir.org/

National Association for Black Geoscientists (NABG) 
https://www.americangeosciences.org/society/

national-association-black-geoscientists

No Time for Silence 
https://notimeforsilence.org/

Ocean Discovery Institute (ODI) 
https://oceandiscoveryinstitute.org/

Ocean Womxn 
https://oceanwomxn.co.za/

Optimizing the Intern Experience (OIE) 
https://www.usgs.gov/center-news/

optimizing-intern-experience-a-woods-hole-workshop

Oregon State University College of Earth, Ocean, and 
Atmospheric Science “Unpacking Diversity” (UD) 

https://unpackingdiversity.wixsite.com/ceoas

Salish Sea Research Center (SSRC) 
https://www.salishsearesearchcenter.com/

Science, Technology, Engineering, and Math Student 
Experiences Aboard Ships (STEMSEAS) 
https://mlp.ldeo.columbia.edu/stemseas/

Society for Advancing Chicanos/Hispanics and 
Native Americans in Science (SACNAS) 

https://www.sacnas.org/

University of South Carolina’s Green Quad (GQ) 
https://sc.edu/about/offices_and_divisions/housing/green_quad/

Unlearning Racism in Geosciences (URGE) 
https://urgeoscience.org/
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opportunities. Inclusion of families in the 
scientific learning experience of students 
is integral to the success of this program. 
Further, ODI incorporates multiple learn-
ing strategies for English language learn-
ers. The NSF-funded Ambassadors for 
STEM Training to Enhance Participation 
is another program designed to bridge 
the gap between scientists and diverse 
communities, training science students to 
communicate their learning experiences 
in Earth and ocean sciences, and their 
enthusiasm, to their wider communities. 

Integrate Arts and 
Humanities in STEM
An emerging body of evidence suggests 
that integration of arts and humanities 
in STEM fields is associated with posi-
tive learning outcomes that help students 
enter the workforce and pursue careers in 
these fields (NASEM, 2018a). Innovative 
STEM programs like Embodied 
Physics: STEM Learning for Under-
Represented Youth (led by the Woods 
Hole Oceanographic Institution in col-
laboration with community-based dance 
centers in the Boston area) use infor-
mal art-based learning environments—
in this case, community dance studios—
to engage African American and Latinx 
high school students to learn key ideas in 
physics. Using crossover teaching tech-
niques, choreographers teach science and 
scientists teach choreography.

Leverage Scientific and 
Professional Societies
One of the many strategies that can be 
used to recruit students into COM sci-
ence opportunities is broadly publiciz-
ing opportunities through, for exam-
ple, professional societies and affinity 
groups that primarily support individ-
uals from historically excluded groups. 
Such organizations include Society for 
Advancing Chicanos/Hispanics and 
Native Americans in Science; National 
Association for Black Geoscientists; Black 
Women in Ecology, Evolution, and Marine 
Science; and Black in Marine Science. 
Local chapters of these societies, or other 

campus-based groups such as NSF’s Louis 
Stokes Minority Alliance Program, pro-
vide effective resources for reaching stu-
dents and cultivating relationships with 
mentors. Instead of waiting for appli-
cants to apply, proactive effort should be 
invested in outreach to inform histori-
cally excluded individuals and commu-
nities about opportunities in COM sci-
ences, develop relationships, answer 
questions, and provide guidance and sup-
port through the application process.

Collaborate with 
Community Colleges
Community colleges are an often over-
looked but essential component of our 
education system. In 2020, of the nearly 
12 million students enrolled in com-
munity colleges, 26% were Hispanic, 
13% Black, 6% Asian/Pacific Islander, and 
1% Native American, and 4% represented 
two or more races (American Association 
of Community Colleges, 2020). Twenty-
nine percent of students enrolled in com-
munity colleges were first generation and 
20% had physical or cognitive disabilities 
(American Association of Community 
Colleges, 2020). Carefully designed sum-
mer bridge programs can often enhance 
students’ interest, provide them with sup-
port, and establish academic accultura-
tion. The Hālau Ola Honua Oceanography 
Summer Bridge program led by University 
of Hawai’i Mānoa’s School of Ocean and 
Earth Science and Technology provides 
one such opportunity for Native Hawaiian 
students. During a six-week residential 
summer course, students not only study 
the biology, physics, and chemistry of the 
ocean but also participate in field expe-
riences that integrate local knowledge 
and community engagement. To ease 
the financial pressures faced by Native 
Hawaiian students, the program offers 
free lodging, stipends, and college credits.

Build and Strengthen Partnerships 
with Minority-Serving Institutions
Minority-serving institutions (MSIs), 
including two-year and four-year, public 
and private, rural, urban, and suburban 

institutions, are another underutilized 
resource for strengthening, expand-
ing, and diversifying COM science fields 
(NASEM, 2019). MSIs include students 
who not only vary in race and ethnicity but 
also in terms of age and enrollment inten-
sity (i.e., full time and part time). A part-
nership between the Geopaths Catalina 
Scholars Program led by Mount Saint 
Mary’s University, a minority-​serving 
women’s college, and the University of 
Southern California, a research inten-
sive (R1) university, broadens participa-
tion through a cross-campus experiential 
partnership. The program engages annual 
cohorts of students in research-intensive 
experiences, professional development 
workshops, and opportunities to present 
at conferences.

Use Cohort-Focused and Place-
Based Education Approaches
Cohort-focused undergraduate research 
experiences, including those that impart 
culturally relevant education to students, 
can be transformative in recruiting and 
retaining diverse students in geosciences 
(Karsten, 2019). Ladson-Billings (1994) 
defined culturally relevant pedagogy as 
one “that empowers students intellectu-
ally, socially, emotionally, and politically 
using cultural referents to impart knowl-
edge, skills, and attitudes” (pp.  16–17). 
Additionally, the importance of place-
based education in science is well docu-
mented (e.g., Sarkar et  al., 2008; Coker, 
2017). Place-based education builds 
directly on what students are already 
familiar with, connects them to other dis-
ciplines and ways of knowing (e.g., tradi-
tional and local knowledge), and provides 
relevance and context to scientific con-
cepts that might otherwise seem abstract 
to them. The Salish Sea Research Center 
at the Northwest Indian College is one 
example of a program that fosters respect 
for indigenous knowledge by providing 
culturally inclusive research experiences 
for students at tribal colleges. Through 
mentorship provided by faculty, minority 
graduate students, and tribal community 
members, students engage in research 
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projects that incorporate elements of 
food sovereignty, resource management, 
and social justice. 

Another program, STEM Student 
Experiences Aboard Ships (STEMSEAS; 
Cooper and Lewis, 2017), provides ship-
based, six- to 10-day exploratory expe-
riences for undergraduates from diverse 
backgrounds. Since 2016, STEMSEAS 
has provided >120 undergraduates with 
at-sea experiences. Cohorts commonly 
have transformative experiences that 
foster deep intra-cohort bonds and also 
substantial growth of science mentor 

networks. Simultaneously, STEMSEAS 
makes a deliberate effort to expose stu-
dents to a variety of careers in the geosci-
ences, not solely academic tracks. Lastly, 
a partnership between university hous-
ing and the School of Earth, Ocean, and 
Environment, the University of South 
Carolina’s Green Quad is an example of 
a sustainable living-learning commu-
nity that connects students to each other 
while building a community in which 
students incorporate sustainability into 
their knowledge and habits. The pro-
gram also links students to onsite advi-
sors who provide individualized aca-
demic and career counseling to achieve 
personal and professional goals. There is 
a real need for exposure to the wide diver-
sity of interesting, well-paying, and fulfill-
ing jobs that exist in COM fields, but are 
not widely known.

BE A JEDI RETENTION 
PRACTICES
As mentioned in the introduction, 
recruitment alone is not sufficient. To 
retain a diverse workforce, the COM 
science enterprise must create a truly 

supportive culture that fosters coopera-
tion and collaboration, provides a feeling 
of appreciation for the work that people 
do, and cultivates a sense of belonging. 
While necessary for retention, culture 
change can be challenging as it requires 
changes in closely held values, beliefs, 
and assumptions, among other things. 
Ways of addressing this challenge include 
acknowledging and understanding the 
unique needs of people from historically 
excluded groups; having honest discus-
sions around uncomfortable topics such 
as racism, sexism, and ableism; reforming 

existing models/mechanisms/policies for 
assessment, evaluation, and reward; and 
providing resources and support that are 
essential for people to work and thrive. 
Examples of such activities realized at 
individual and institutional levels are 
offered below. 

Acknowledge Lived Experiences
Discussions during a 2019 Woods Hole 
workshop on Optimizing the Intern 
Experience highlighted the isolation and 
discrimination experienced by interns, 
and the need for community members 
to learn to acknowledge, and under-
stand the challenges faced by scien-
tists from historically excluded groups. 
The movie Can We Talk? Difficult 
Conversations with Underrepresented 
People of Color: Sense of Belonging and 
Obstacles to STEM Fields (https://www.​
kendallmooredocfilms.com/), featured at 
many national meetings in the past year, 
has provided an opportunity for many 
in the geosciences community to learn 
about and understand experiences 
of community members from marginal-
ized groups. 

Build Inclusive Work Culture
A geoscience-wide example of group 
learning is the Unlearning Racism in 
Geosciences program, which brought 
together thousands of students, research-
ers, and faculty from many different aca-
demic and research institutions to study 
a geoscience-focused anti-racist curric-
ulum online (freely available to all inter-
ested readers). Another example of an 
initiative to generate a more inclusive 
campus culture, in response to advo-
cacy from graduate students, is the cre-
ation of a Director of Diversity Initiatives 

at Scripps Institution of Oceanography, 
along with Community Engagement 
Fellows appointed from among the grad-
uate students. Together, these individu-
als are working to create a greater sense of 
community and inclusion for all students. 

Lead Positive Change
The provision of financial support and 
professional resources has been explicitly 
recognized by the Ocean Womxn pro-
gram at University of Cape Town as essen-
tial to addressing the needs of its recruits. 
Honest conversations on uncomfortable 
topics are needed, for example as con-
ducted in the Oregon State University’s 
College of Earth, Ocean, and Atmospheric 
Science “Unpacking Diversity” discus-
sion series. These facilitated discus-
sions use published material as start-
ing points for exploring topics ranging 
from “Institutional Discrimination in 
Higher Education” to “Microaggressions 
on Campus.” This initiative was orga-
nized by graduate students, but discus-
sions are open to all in the college, and 
a significant number of faculty as well as 
students attend, increasing the network 

 “A change in the culture of our learning and working 

environments is required to dismantle barriers and promote belonging, 

accessibility, justice, equity, diversity, and inclusion in our field.”

https://www.kendallmooredocfilms.com/
https://www.kendallmooredocfilms.com/
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of those educated about and engaged in 
diversity-related activities. The inclusion 
of senior faculty in these discussions is 
vital if discussion is to lead to action, and 
institutions should provide incentives to 
encourage this engagement. In this par-
ticular case, the discussions led to a doc-
ument outlining a list of recommended 
actions for culture change in the college.

Reimagine the Promotion 
and Tenure Process
Education and awareness comprise only 
the beginning of the process to cre-
ate culture change. All traditional poli-
cies and procedures for hiring, evaluat-
ing, rewarding, and promoting scientists, 
both within and outside academia, need 
to be critically reexamined and reevalu-
ated, including selection criteria, ways in 
which resources and opportunities are 
distributed, ways in which productivity is 
defined and rewarded, and achievement 
of outcomes. In academia, the tenure and 
promotion processes measure research 
productivity based on traditional crite-
ria, including awards and grant funding, 
publications, citations, degrees conferred, 
and credit hours that students complete. 
However, research suggests that people of 
color are often engaged in activities that 
are unrecognized, unrewarded, and draw 
time away from research (Griffin, 2019). 
Faculty of color also often carry heavy 
teaching burdens, engage in service work, 
and are targeted to serve on diversity, 
equity, and inclusion (DEI) committees—
activities that are very important but that 
do not fit under the traditional notions 
of “rigorous scholarship,” and are consid-
ered unworthy of recognition for reward 
or promotion. COM sciences could draw 
inspiration from strategies being used 
in other disciplines to promote diversity 
in academic departments (Griffin, 2019; 
Wingfield, 2020).

Provide Mentorship 
and Build Cohorts
The COM science enterprise needs to 
examine who is included in our collabo-
rative and mentoring networks, who we 

share our intellectual and cultural exper-
tise with, who we champion, and who we 
are missing. An example of community-​
led initiatives to expand mentoring net-
works is Mentoring Physical Oceanog-
raphy Women to Increase Retention, 
a decade-long program designed to 
improve access to mentoring for women 
in physical oceanography, which has seen 
considerable success in the advancement 
of women into faculty and long-term 
research positions. Developing similar 
discipline-specific mentoring networks 
focused on oceanographers from other 
historically excluded groups may enhance 
access to collaborations and resources, 
as well as improve a sense of belong-
ing in the community. The American 
Meteorological Society’s Early Career 
Leadership Academy is another exam-
ple of a program specifically designed to 
provide leadership skills, increase access 
to mentoring, and build a community of 
diverse early career professionals working 
in the weather, water, and climate science 
professions. This program has included 
scientists from historically excluded 
groups in the leadership structure right 
from the beginning, ensuring they have 
a say in the design and decision-making 
processes. Both programs focus on the 
early career stage of an individual’s scien-
tific or professional journey, where net-
works and collaborations are crucial to 
progress and career advancement.

Foster Institutional 
Partnerships with MSIs
Meaningful institutional partnerships 
between R1 universities and MSIs, which 
serve as incubators for a diverse scientific 
workforce and talent pool (NASEM, 2019), 
can lead to shared governance of research 
projects and leveraging of resources in 
mutually beneficial ways, thus advanc-
ing an overarching vision of addressing 
big scientific challenges through mutual 
respect and recognition. All too often 
though, faculty at R1 universities part-
ner with those at MSIs as an opportunity 
for completing the outreach or broader 
impacts requirements on grants, ignoring 

the research talent that exists in these 
universities (NAS, NAE, and IM, 2011; 
Garza, 2021). Authentic and respectful 
collaborations are needed, including more 
equitable distribution of funds, so that sci-
ence endeavors can benefit from the addi-
tional perspectives of researchers and stu-
dents at MSIs, Historically Black Colleges 
and Universities (HBCUs), and tribal col-
leges and universities. A truly synergistic 
approach would be to initiate conversa-
tions about collaborative research propos-
als with MSIs from the outset. Through 
their merit review processes, fund-
ing agencies can also identify proposals 
that are clearly “adding on” collaborators 
from MSIs, focusing on diversity sim-
ply to bolster the appearance of broader 
impacts without meaningfully engaging 
them in research.

Leverage Professional 
Societies and Institutions
The role of professional and scientific 
societies in changing the culture of the 
COM science community cannot be 
overstated. In addition to serving as the 
“voice” of the research enterprise and pro-
viding professional development oppor-
tunities, these societies set the standards 
for responsible and ethical professional 
and scientific conduct, and advance our 
mutual understanding of disciplinary 
methods, languages, and cultures (NAE, 
2018). Similar to actions called out in a 
few recent antiracism initiatives (e.g., No 
Time for Silence, Call for a Robust Anti-
Racism Plan for the Geosciences), profes-
sional and scientific societies, such as the 
Association for the Sciences of Limnology 
and Oceanography (ASLO) and The 
Oceanography Society, must reexam-
ine their institutional practices to eradi-
cate biases and prevent racial and sexual 
harassment (NRC, 2013; NASEM 2018b, 
2020). A recent study of editorial appoint-
ments at ASLO journals highlights the 
appointment of men to associate edi-
tor positions at earlier career stages than 
women (Poulson-Ellestad et  al., 2020). 
Editorial appointments are one example 
of an opportunity provided to scientists 
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with subjective criteria that may favor 
affinity biases. Societies need to conduct 
audits of these and other practices to iden-
tify existing biases, and then implement 
actions to eliminate them. Additionally, 
initiatives such as the Coriolis Reception 
and the Color of Weather Reception 
at the AMS annual meeting provide 
space for members, friends, and allies 
of the LGBTQ+ and Black and African 
American communities to mentor, net-
work, and connect with individuals who 
share common professional and personal 
interests. Recent efforts spearheaded by 
early-career scientists suggest that the 
American Geophysical Union (AGU) 
and ASLO are taking a leadership role 
in recognizing the need for more inclu-
sive meeting spaces. In particular, to sup-
port LGBTQ+ scientists, AGU has made 
AGQ an official meeting feature, and the 
Ocean Sciences Meeting has offered the 
Rainbow Reception. 

CONCLUSION
Robust action is required at multiple lev-
els (i.e.,  individual, institutional, and 
structural) to improve the recruitment, 
participation, and retention of people 

from historically excluded groups in the 
COM science enterprise. This paper fea-
tures only a few of many strategies for 
individual and collective action that 
can bring about meaningful and sin-
cere culture change (Table 1). The rela-
tively small number of successful strate-
gies summarized in this paper is evidence 
that much more work needs to be done 
to prepare a diverse and inclusive COM 
science workforce. Addressing the most 
compelling challenges of the twenty-first 
century and facilitating new avenues of 
discovery and innovation will require 
nurturing the careers of people from his-
torically marginalized groups and rec-
ognizing their perspectives in ways that 
have not previously been fully appreci-
ated and integrated. We exhort our col-
leagues to improve the culture of COM 
sciences by moving past the learning and 
reading stage to deliberately designing 
and implementing strategies that mean-
ingfully engage people and communities 
as equal partners in the scientific research 
process—so the benefits of our excit-
ing, fulfilling, and increasingly import-
ant science can be contributed to and 
enjoyed by all. 
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