Pathways to Diversity and Inclusion In
Geoscience: Challenges and
Oppor’rumhes
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Diversity Data for the Geosciences

Recent NSF statistics: Approximately 8% of graduate
students are underrepresented (NSF 2018).

Biological Sciences slightly higher percentage, 18%.

- Whole number comparison: 1303 total
underrepresented Geoscience, 9520 in the
Biological Sciences.




No progress on diversity in 40 years

Ethnic and racial diversity are extremely low among United States citizens and permanent residents who earned

doctorates in earth, atmospheric and ocean sciences. Worse, there has been little to no improvement over the past
four decades.

Natfure Geoscience

Rachel E. Bernard and Emily H. G. Cooperdock 2018

Total PhDs earned over time

a By subfield b By race and ethnicity (subfields combined) € For underrepresented minorities only (subfields combined)
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Fig. 1| PhDs earned by US citizens and permanent residents between 1973 and 2016. a, The total number of PhDs for all races, ethnicities and genders
combined have fluctuated around 350 for the earth sciences, but have taken an upward turn from a stable base level in the last decade or so for ocean

and atmospheric sciences. b, The largest race/ethnicity category by far is the White non-Hispanic PhD group. ¢, Focusing on what the N5SF considers to be
underrepresented minorities (that is, excluding White non-Hispanics and Asian non-Hispanics), and comparing with the increasing share of these groups in
the US population (measured by decadal census and 2016 estimate), it becomes clear that gains in Hispanic or Latino PhDs largely reflect an increase in the
relevant population in the US, and that there are no gains in PhDs earned among the other underrepresented groups. Data in a-c¢ run from 1973 to 2016.




Opportunities for Improving DEIl In
Geosclience

- Student Engagement/Inclusion

- Resource Allocation

- Leadership Development



Low Student Diversity: Causes

Historic overemphasis of certain fields (e.g. biomedical).

Unclear understanding by students.

Ineffective messaging and engagement, particularly at
the early undergraduate stage.

Lack of community and belonging.



Hofstra et al. 2020

The Diversity—Innovation Paradox in Science

Bas Hofstra®’, Vivek V. Kulkami®, Sebastian Munoz-Najar Galvez®, Bryan He®, Dan Jurafsky®s,
and Daniel A, McFarand™'

Prior work fins a diversity paradox Diversity breeds innovation,
yet undemepresented growps that diversify organizions have less
sucnssful @mers within them. Does the diversty paradox hokd for
scientists as well? We study this by utilizing a nearcomplete pop-
ulation of ~1.2 million US doctom| redipients from 1977 to 2015 and
fallowing their careers into publishing and faculty pasitions. We
1@ text analysis and machine leaming to amwer a sedes of ques-
tions How do we detect sdentific innovations? Are underrepe-
sented groups more likely 1o generate scienfic innovations? And
are the innovations of underrepresented groups adopted and
rewarded? Gur analyses show that undemepresanted groups
produce higher rates of scientific navelty. However, their novel
contributions are devalued and discounted For example, novel
contributions by gender and radal minorities are taken up by
other scholars at lower rates than novel contributions by gender
and radal majorities, and equally impactful comtributions of gender
and racial minorities am bess likely to result in sucossshul sdentific
c@reers than for majority groups. These resuits suggest there may
be unwamranied reproduction of statification in academic areers
that dicounts diversity's roke in innovation and partly explains the
unde mepresentation of some groups in acdemia.

Significance

By analyzing data from neardy all US PhD recipients and their
dissertations acrom throe decades. this paper finds de
mographically unde rrepresented students innovate at higher
rates than majority students, but their novel contributions are
distounted and less likely to cam them academic positions. The
discounting of minaitier’ innovations may partly explain their
underrepres entation in influcntial positions of academia.




Hofstra et al. 2020

Graduate students from
minority backgrounds
innovated at higher rate but
were rewarded less often.
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Fig. 4. The novelty and impactful rovelty minorities introduce have discounted returrs for their careers. (A-H) Each of the observed patterns holds with and
without controlling for distal novelty. (A-D) Correlation of gender- and race-specific novely with becoming research faculty or continued researcher (n =
B805,236). As novelty increases, the probabilities of becoming faculty (for gender and race) and continuing research (for race) have diminished returns for
minorities. For instance, a 250 indease from the median level of novelty (# new links) increases the relative difference in probability to become research
faculty between gender minorities and majorities from 3.5 to 9.5%. (E-H) Correlation of gender- and race-specific impactful novelty with becoming research
faculty and a continued researcher (when novelty is nonzero, n = 628,738). With inceasing impactful novelty, the probabilities of becoming faculty (for
gender and race) and continuing research (for gender) start to diverge at the experse of the career chances of minorities. For Instance, a 25D increase from
the median of impactful novelty (uptake per new link) increases the relative difference in probability of becoming research faculty between gender minorities
and majorities from 4.3 to 15%.



SACNAS: Student Engagement

SACNAS Attendee Schedule Partne

2020 SACNAS - The
National Diversity in
STEM Conference

New Dates: October 19 - 24
New Location: Online!

The largest mulljdis:’:i‘plin_;iryand multicultural
STEM diversity event in the country, the SACNAS
conference serves to equip, empower, and
energize participants for their academic and
pruf&ssinnal' paths in STEM.




SACNAS Activities
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SACNAS Geo-Futures

Provides funding for students who have participated in
Geoscience REUs or similar programs.

Provides pre-conference preparation for students and mentors.
Matches students up with Geoscience mentors at conference.

Conference based sessions atfached to Geo-Futures.

Post-conference student support.




NOAA Cooperative Science Center: Resource
Allocation

» Funded by NOAA's Educational Partnership
Program (EPP).

» Designed to increase the number and diversity of
stfudents who attend minority serving institutions
and graduate with STEM degrees.

» Four new centers established in 2016.
» Each center awarded $15.5 million over five years.

Center for Coastal and
Marine Ecosystems*

Center for Earth Systems Science
and Remote Sensing Technology

Living Marine Systems Cooperative Center for Atmospheric
Science Center Sciences and Meteorology



NOAA Center for Coastal and
Marine Ecosystems (CCME)

>

>

>

A partnership between six minority
serving institutions.

Florida A&M University (Lead
Institution, Larry Robinson, Ph.D.)

Bethune-Cookman University
(Florida, Hyun Jung Cho, Ph.D)

California State University, Monterey
Bay (Corey Garza, Ph.D.)

Jackson State University (Mississippi,
Timothy Turner, Ph.D.)

Texas A&M University, Corpus Christi
(Richard McLaughlin, Ph.D.)

University of Texas, Rio Grande Valley
(David Hicks, Ph.D.)




NOAA Center for Coastal and Marine

Ecosystems

» Train graduate and undergraduates in NOAA
relevant science.

» Program designed to train a diverse future workforce
for NOAA.

» Students and faculty engage in social science
research as part of the program.

» Supports development of research capacity (Garza
2021).




Diverse Ocean Science Community
through Collaboration (DOCC)

» New NSF program designed to reframe the
research relationship between R1 and MSIs
within the grant development process.

#:

» Provides training for faculty and staff at both
MSI and R1 institutions.

» Faculty from R1 and MSI institutions brought y
togetherin an IDEAS lab style event. . |

» Aims to facilitate the development of novel
research ideas that may not develop
outside of the interactions set within this
program.
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Geoscience Opportunities for Leadership in
Diversity

An enormous body of research details the importance of a diverse and inclusive scientific community. In addition to being the right thing to do,
such a community is shown to have greater innovation, higher order thinking, stronger publications with higher citation rates, greater ability to
tackle complex geoscience research problems, increases in public trust in our research, the development of moare relevant questions and
solutions to communities most affected by environmental change and severe weather, and the engendering of widespread public Earth and
environmental c.uen:_e- literacy. Despite these incredible benefits, the geosciences continue to lag oth nology, engineering, and
mathematics ) disciplines in the engagement, recruitment and retention of people of color, women, the LGBTQ community, people with
disabilities, and those who are at the intersections of these identities.

In 2016, the NSF developed a new program to address this problem: Geoscience Opportunities for Leadership in Diversity (GOLD). GOLD funds
five pilot proj that each take a distinctly different approach to increasing the participation and belonging of those with minoritized identities. In
addition to teaching about diversiy, equity, inclusion & social justice, the GOLD projects also focus on skills in leadership and change
management that are critical to achieving sustained progress in our institutions and our field. The individual projects are outlined below, while the
GOLD program as a whole (including this website) is designed to create an ongoing community of practice among all parties who are invested in
this endeavor.




ASPIRE
(Active Societal Parficipation
INn Research and Education)

» Uses place-based science as a vehicle to bridge
underserved communities and the Geosciences.

» Uses the working group model as a forum for
linking underserved communities with the
geosciences.

» Operates as a virtual center that funds and
facilitates working groups (resource allocation).




ASPIRE Case Study: Sumida Farms,
Hawaii (Pl: Dr. Jennifer Engels,
University of Hawaii)

» Collaborative research partnership
with family-owned farm on O’ahu.

. . L T

» Researchingissues around changes | ° = .
in water quality and saltwater ....j% -
infrusion. e

» Blending geoscience approaches
with tfraditional Hawaiian
knowledge on changes in local
water quality.

» Research is being used to improve
water quality and transferred to
local farms in Hawaii.
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DEIl: Reframing Your Science ldentity l

» “I'm not an educator, I'm a
researcher”.

» Improving DEl in STEM requires re-
visiting our personal definitions of @
scientist.

Josh Kohut, Rutgers University



Combining Research and DE

» Engaging in DEl work does not mean sacrificing your research.
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Combining Research and




Marine Tech Research and Training

\

Taylor Eddy (Costanoan-Rumsen) Dr. Michael Navarro
M.Sc. Marine Science 2021 NSF Ocean Science Postdoctoral Fellow
USGS Research Specialist Assistant Professor of Fisheries, University of Alaska

REU Student Participant SACNAS Student Participant



Engaging Diverse Audiences in Ocean Science

» NOAA sponsored drone fraining with
Bethune-Cookman University, Florida
A&M, Jackson State University, Texas
A&M Corpus-Christi and University of
Texas Rio Grande Valley.



Operationalize DE

Allocate reasonable funding/staffing so that DEl efforts
are well supported.

Engage collaborators who have a history of working on
DEl.

Include active strategies for your DEl work (ex. Don't
assume being affiliated with someone from an MSI will
automatically strengthen your DEl work).

Make DEl collaborators an infegrated part of the research
team.

Revisit how DEl work is rewarded within your own
organizations.

SACNAS Conversations with Scientists



DEI: Who to Include®@

DElI can focus on more than just race, ethnicity and "
gender. o
=
|
Consider work with additional groups that are |

underrepresented in STEM.

U.S. Veterans. N d |
. - F o 40 i

Ashaar Sanchez, USAF Veteran, CSUMB REU Alumna,

Individuals with disabilities. M.Sc. Student Coastal Carolina University

LGBTQ+ groups. Specializes in improving

access to geoscience for

Consider broader societal impacts. | Al those with disabilifies.

for Geoscience Diversity




A "Moneyball Approach”

» Approach taken by the Oakland f MICHAEL LEWIS

A’s to field a competitive team.

» Used to account for lack or
resources.

» Cultivate talents that are
undervalued by large market
teams.

» Resulted in a new way of

e -,
: v NELY)
assessing talent and fielding |

competitive teams. THE ART OF WINNING AN UNFAIR GAME




Why DEl in Geosciencee

» Improves the diversity of those who engage in
STEM.

» Helps bring new ideas and perspectives 1o our
fields.

» Can result in new ways of conducting research.



Thank You
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