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ADVANCING IDEA IN PLANETARY SCIENCE
Agenda
Monday, April 25, 2022
9:30 a.m.
10:00 a.m.
11:00 a.m.
1:00 p.m.
2:15 p.m.
3:30 p.m.

Monday Coffee Social
Keynote Speaker: Janet Vertesi
Demographics and Other Data: Crunching the Numbers
State of the Profession
Reinforcing Student Pathways
Workshop on Designing and Sustaining Authentic Partnerships

Tuesday, April 26, 2022

9:30 a.m.
10:00 a.m.
11:00 a.m.
1:00 p.m.
2:15 p.m.
3:30 p.m.

Tuesday Coffee Social
Keynote Presentation: Adia Harvey Wingfield
Perspectives: Experiences of Exclusion
Building Relationships
The Importance of Place: Borikén Case Study
Listening Session

Wednesday, April 27, 2022

10:30 a.m.
11:00 a.m.
1:00 p.m.
2:15 p.m.
3:30 p.m.

Wednesday Coffee Social
Lessons Learned
Inclusion Through Accessibility
Diversity Training at Work
Proposal Writing Workshop: Tips to Writing Proposals and Building Resiliency Within
Your Career

Thursday, April 28, 2022

9:30 a.m.
10:00 a.m.
11:00 a.m.
1:00 p.m.
2:15 p.m.
3:30 p.m.

Thursday Coffee Social
Keynote Presentation: Orlando Figueroa
IDEA at NASA Headquarters
Deliverables: Our Next Steps
Facilitating Inclusion: Missions and Early Career Scientists
Workshop: Working Session

Friday, April 29, 2022

9:30 a.m.
10:00 a.m.
11:00 a.m.
1:00 p.m.
2:15 p.m.
3:30 p.m.
4:30 p.m.

Friday Coffee Social
Keynote Presentation: Phoebe Cohen
Inclusive Conferencing
Resources for Trainings
Engaging with the Next Generation
Workshop: Finalizing Recommendations
Farewell Address

ADVANCING IDEA IN PLANETARY SCIENCE
Program
Monday, April 25, 2022
MONDAY COFFEE SOCIAL
9:30 a.m.
Time to meet before the start of the day to chat casually with participants.
Monday, April 25, 2022
KEYNOTE SPEAKER: JANET VERTESI
10:00 a.m.
Chairs: Ed Rivera-Valentín and Kennda Lynch
Times
Authors (*Presenter)
10:00 a.m.
10:10 a.m.
Janet Vertesi *
Associate Professor of
Sociology, Princeton
University
Stephanie Beth Jordan *
Assistant Professor of
Media and Information,
Michigan State University
10:40 a.m.
10:50 a.m.

Abstract Title and Summary
Conference Introduction
Science in/as White Space: Ethnographic Observations from
the Planetary, Earth, and Ocean Science Communities

Discussion
Break

Monday, April 25, 2022
DEMOGRAPHICS AND OTHER DATA: CRUNCHING THE NUMBERS
11:00 a.m.
Chair: Kat Gardner-Vandy
Times
Authors (*Presenter)
Abstract Title and Summary
11:00 a.m.
Richey C. R. *
Let’s Talk IDEA (Inclusion, Diversity, Equity, and Accessibility)
in Planetary Science [#2021]
IDEA (Inclusion, Diversity, Equity, and Accessibility) work has
become a focal point for many scientific communities in
recent years, including planetary science. This talk will
discuss efforts within the community to address IDEA issues.
11:12 a.m.
Rivera-Valentín E. G. *
Demographics by Race, Ethnicity, and Gender of
Rathbun J. A.
Planetary Science [#2033]
We present survey results on the demographics of the
planetary science workforce by race, ethnicity, gender and
the intersection of those identities.

11:24 a.m.

11:36 a.m.

Scully J. E. C. * Cerretti G.
Viswanathan A. Steckloff J. K.
Richey C. Probst A. Poh G.
Melwani Daswani M.
McLeod C. L. Mao X. Lillis R.
Kumari N. Kraus H.
Hoogenboom T. Hay H.
Goudge T. A. Fayolle E. C.
Elder C. M. Diniega S.
Daftry S. Byrne P. K.
Brooks S. M. Blank J. G.
Becerra P. Bandyopadhyay S.
Hughson K. H. G.
Rathbun J. A. * RiveraValentín E. G. Quick L. C.
Bayron J. Rivera-Hernández F.
Turtle E. P.

11:48 a.m.
12:00 p.m.
Monday, April 25, 2022
STATE OF THE PROFESSION
1:00 p.m.
Chair: Krista Soderlund
Times
Authors (*Presenter)
1:00 p.m.
Srinivasan G. * Escobedo L.

1:12 p.m.

1:24 p.m.

1:36 p.m.

1:48 p.m.
2:00 p.m.

Trang D. * Swafford C. E.
Tang J. Vance S. D.
Herman S. Davidson J.
Filiberto J. Hofmann A. E.
Milazzo M. Ostrach L. R.
Richey C. R.
Elwood Madden M. E. *
Kotash A. Woodle M.
Bhattacharya J. Cerato A.
Fah M. Irungu J. Martin E.
Snyder L. Soreghan G.
Gardner-Vandy K. G. *
Batchelor R. L. Scalice D. M.

Foreign Nationals Employed and Studying in the Field of
Planetary Research in the United States and
Recommendations for Supporting this Group [#2008]
In order for the US planetary workforce to keep attracting
and retaining FN talent, we suggest how
institutions/organizations can continue/enhance their
support of FNs via recommendations in the categories of
evidence, engagement, edicts and empathy.

DEIA in Planetary Spacecraft Mission Science Teams [#2039]
The 2020 Planetary Workforce survey showed that
members of historically represented groups were more
likely to be involved in spacecraft mission proposals than
were non-white scientists, scientists who are disabled,
members of the LGBTQ+ community, or women.
Discussion
Break

Abstract Title and Summary
How Many Roads Must We Walk Down? [#2028]
Underrepresented minorities find less traction in their
career. We engage with a lived experience of a minority
tenure-track faculty in a geology department to
explore answers.
Surveying Mental Health Within Planetary Science [#2042]
We plan to survey mental health (i.e., depression, anxiety,
and stress) within the planetary science community.

Investigating IDEA Work in Geoscience Departments Across
the United States: Who Carries Out this Work? What
Motivates Faculty to Become Involved? How is Faculty IDEA
Labor Recognized and Rewarded? [#2071]
Evaluation systems often ignore or devalue IDEA work. How
can we improve systems to motivate and reward greater
IDEA engagement?
Applying the Braided River STEM Workforce Development
Model to Planetary Science and Astrobiology [#2035]
Replacing the leaky pipeline model with the braided river
STEM workforce development model allows an inclusive,
diverse workforce to thrive in our community.
Discussion
Break

Monday, April 25, 2022
REINFORCING STUDENT PATHWAYS
2:15 p.m.
Chair: Jennifer Scully
Times
Authors (*Presenter)
2:15 p.m.
Buxner S. R. *
Klug Boonstra S. Garcia D.

2:21 p.m.

Ferrari-Wong C. M. *
Costello E. Yoshida K.
Abella M.

2:27 p.m.

Piatek J. L. * Williams D, A.
Williams A. J.
Marshall A. M. S.

2:33 p.m.

Soderlund K. M. *
Greenbaum J. S. Buhl D.
Boddupalli B. Gase A.
Morrison S. Rasmussen C.
Reyes A. Shionalyn K.
Van Avendonk H. Walkes S.
Glotch T. D. * Cook A. E.
Pant H. K. Peritore B.
Rivera Banuchi V. Holme E.

2:39 p.m.

2:45 p.m.
3:00 p.m.

Abstract Title and Summary
Understanding Challenges Students Overcome to Engage in
L’SPACE Academies and Internships [#2064]
We describe barriers and challenges for participants in the
NASA funded Lucy Student Pipeline Accelerator and
Competency Enabler (L’SPACE), a STEM workforce
development program for undergraduate students from
across the United States.
Ka Mālamalama O Ka Mahina: Building Pathways for
Indigenous Lunar Science in Hawai‘i [#2070]
Faculty of Univ. Hawai‘i, Mānoa and HONUA scholars are
developing a program to improve participation and
representation of Indigenous Hawaiians and Pacific
Islanders in planetary science, and by a scientific goal to
understand the development of the lunar surface regolith.
Accessible Terrestrial Analogs: Planning the GEOSPACE
Planetary Volcanology Field Course [#2060]
Field course required? / Virtual, remote, in-person /
GEOSPACE provides.
Code of Conduct at the University of Texas at Austin Institute
for Geophysics: A Community Covenant Approach [#2027]
We focus on two elements that underlie the UTIG code of
conduct’s foundation: a restorative justice approach to
conflict resolution and safety during field work.
CUNY-SUNY Speedway: Connecting Lehman College Faculty
and Students to Opportunities in Stony Brook University’s
Department of Geosciences [#2020]
We describe a program funded by the Sloan Foundation and
Stony Brook University to provide paid summer research
experiences for undergraduates from CUNY Lehman College
(an MSI) in Stony Brook University’s Department
of Geosciences.
Discussion
Break

Monday, April 25, 2022
WORKSHOP ON DESIGNING AND SUSTAINING AUTHENTIC PARTNERSHIPS
3:30 p.m.
Moderator:
Christine Shupla
Panel
Belinda Calvillo
Members:
Alexandra Matiella Novak
Mitzi Stoute Faniola
Liliana Alonso
Kathryn Gardner-Vandy
Celena Miller

Tuesday, April 26, 2022
TUESDAY COFFEE SOCIAL
9:30 a.m.
Time to meet before the start of the day to chat casually with participants.
Tuesday, April 26, 2022
KEYNOTE PRESENTATION: ADIA HARVEY WINGFIELD
10:00 a.m.
Chairs: Ed Rivera-Valentín and Kennda Lynch
Times
Authors (*Presenter)
Abstract Title and Summary
10:00 a.m.
Adia Harvey Wingfield *
Behind the Myth of Meritocracy: How STEM Fields
Mary Tileston Hemenway
Perpetuate Racial and Gender Disparities
Professor of Arts and
Sciences,
Washington University in
St. Louis
10:40 a.m.
Discussion
10:50 a.m.
Break
Tuesday, April 26, 2022
PERSPECTIVES: EXPERIENCES OF EXCLUSION
11:00 a.m.
Chair: Dana Burton
Times
Authors (*Presenter)
11:00 a.m.
Bimm J. *

11:12 a.m.

Patel D. D . * Patel S. M.
Solanki P. M. Majethiya H. V.

11:18 a.m.

Prem P. *

11:24 a.m.

Greaves J. S. *

Abstract Title and Summary
Andean Man and the Astronaut: Exclusion by Inclusion in
Early Space Medicine [#2011]
Historical research recovers early space medicine research
in the 1950s conducted on high-altitude Indigenous people
in the Peruvian Andes. It reveals how, counterintuitively,
inclusion in space medicine studies can result in exclusion
from space.
Diversity and Inclusion in Geoscience [#2009]
This paper sheds some light at the current scenario of
women and minority in the field of geoscience and possible
solutions for the improvement to push for diversity
and inclusion.
Becoming Asian American: Personal Reflections and
Messages for My Planetary Science Community [#2030]
Some reflections on my personal experiences as an
immigrant and planetary scientist who is coming around to
identify as Asian American, and an effort to distill from
those experiences some messages for my
professional community.
Experiences of “Outsiderness” in Planetary Science [#2007]
Announcing signs of phosphine at Venus led to backlash
from some planetary scientists. The talk will explore why
some scientists are treated as self-seeking or unreliable,
regardless of expertise. The aim is a community more open
to “outsiders.”

11:30 a.m.

Simó-Soler E. * PeñaAsensio E.

11:36 a.m.

Beal R. A. *

11:48 a.m.
12:00 p.m.
Tuesday, April 26, 2022
BUILDING RELATIONSHIPS
1:00 p.m.
Chair: Roberta Beal
Times
Authors (*Presenter)
1:00 p.m.
Burton D. *

1:06 p.m.

Gál R. P. *

1:12 p.m.

Gardner-Vandy K. G. *
Scalice D. M.

1:24 p.m.

Scalice D. M. *
Kirven Brooks M.
Gronstal A. L. GardnerVandy K.

Planetary Defense is Not Only About Science [#2023]
A holistic approach to planetary defense requires not only a
scientific vision but also a social perspective. Only the
conjunction of diverse disciplines with an intersectional
methodology can offer a successful response that
guarantees human rights.
The Complexities of Being LGBTQ+ in the Workplace [#2022]
The gay rights movement has come a very long way but
there is still a very long way to go. There is still confusion
over why LGBTQ+ rights are an important topic of
conversation in the workplace.
Discussion
Break

Abstract Title and Summary
Exploring Collaboration as CommunityMaking Practice [#2062]
The ways in which communities collaborate advances
efforts of IDEA. How communities allow for, encourage or
reinforce modes of experiential, academic, and practical
informational exchanges effect the potential for that
community to change.
Foregrounding Maintenance and Reciprocity in Space
Science and Engineering [#2072]
This talk contributes to the ongoing efforts to address issues
of decolonization within the planetary sciences, offering the
methods of maintenance and care as alternatives to
hegemonic colonial approaches that center innovation
and extraction.
Relationships First and Always: A Guide to Collaborations
with Indigenous Communities [#2051]
We provide recommendations for working and collaborating
with Indigenous communities under the knowledge that
relationship building with the communities and trust are the
foundations upon which all collaborations should
be centered.
Beyond Permits: Expanding Fieldwork Protocols to Include
Relationship Building with Indigenous Communities [#2056]
There are no data, there is no knowledge of our Universe,
the Earth, or ourselves that is worth having if the gathering
of it causes harm... to anyone. A new approach to fieldwork
must be adopted to prioritize Indigenous relationship to
the land.

1:36 p.m.

1:48 p.m.
2:00 p.m.

Gelderloos C. J. * Tate G. A.
Kirven-Brooks M. J.
Chandran A. Sparn T. P.
Baker D. N. Hesse M.

Building Sustainable Capacity Within Under-Represented
Communities Through a Deep Partnership Model [#2044]
We propose a project-based approach to building
sustainable capabilities within under-represented
communities that is based on a capacity building model
used successfully on international collaborations.
Discussion
Break

Tuesday, April 26, 2022
THE IMPORTANCE OF PLACE: BORIKÉN CASE STUDY
2:15 p.m.
Chair: Parvathy Prem
Times
Authors (*Presenter)
Abstract Title and Summary
2:15 p.m.
Velho R. *
Astroprospecting: Accounting for “Place” in Space
Science Infrastructure [#2059]
We currently lack the conceptual tools to account for the
impact that scientific facilities have on their localities as
some observatories become contested spaces. This paper
proposes a new qualitative framework to understand
this phenomenon.
2:21 p.m.
Aponte-Hernández B. *
Authentic Partnerships: The Experience Of The Arecibo
Rivera-Valentín E. G.
Observatory Space Academy (AOSA) [#2040]
Authentic partnerships are important, in particular when
Zambrano-Marin L. F.
engaging with underrepresented audiences.
2:27 p.m.
Rivera-Muñiz B. *
Supporting Equitable Access to High Quality STEAM
Education: Experiences from the Arecibo Observatory’s
STAR Academy [#2069]
STAR Academy provides educational experiences for
students at The Arecibo Observatory and has focused on
promoting equitable access to a diverse community of
students through means of representation and the
development of scientific identity.
2:39 p.m.
Méndez A. *
The Planetary Habitability Laboratory (PHL) [#2037]
The PHL provides a unique combination of scientific tools
for scientists, educators, and students interested in the
astrobiology field and the potential for life in the universe.
2:51 p.m.
Discussion
3:05 p.m.
Break

Tuesday, April 26, 2022
LISTENING SESSION
3:30 p.m.
Moderator:
Shawn Brooks
Panel
Alexander Evans
Members:
Justin Filiberto
Jamie Molaro
Kelsi Singer
Tim McCoy
Frances Rivera-Hernandez
Kennda Lynch
Parvathy Prem
Ashley L. Walker
Wednesday, April 27, 2022
WEDNESDAY COFFEE SOCIAL
10:30 a.m.
Time to meet before the start of the day to chat casually with participants.
Wednesday, April 27, 2022
LESSONS LEARNED
11:00 a.m.
Chair: James Roberts
Times
Authors (*Presenter)
11:00 a.m.
Lamoureaux S. * Chinigò D.

11:12 a.m.

Bennett K. A. * Prem P.

11:24 a.m.

Persaud D. M. *
Armstrong E. S.

11:36 a.m.

Brooks S. M. * Roberts J. H.
Berdis J. R. Daubar I. J.
Diniega S. Leung M.
Masiero J. R. Piatek J. L.
Rathbun J. A. RiveraValentín E. G. Soderlund K. M.
Takir D.

11:48 a.m.
12:00 p.m.

Abstract Title and Summary
Interrogating Equity and Inclusion In Space Science
in Africa [#2029]
What is the relation between science-for-development and
pure science? We interrogate the technosocial outcomes of
the Square Kilometre Array (SKA), a globally funded radio
astronomy infrastructure located on the African continent.
Reflections from the Inclusive Lunar Exploration Lunar
Surface Science Workshop [#2048]
We present initial reflections from the Inclusive Lunar
Exploration Lunar Surface Science Workshop.
Space Science in Context: Lessons Learned and
Recommendations for IDEA Practice and Beyond [#2067]
We present an overview of Space Science in Context (SSiC)
2020 conference, which brought together a community of
scholars interested in developing interdisciplinary
knowledge and practice around contexts of space science
research globally.
Making Planetary Science More Inclusive: Accomplishments
and Recommendations from the DPS Professional Culture
and Climate Subcommittee (PCCS) [#2066]
The Professional Culture and Climate Subcommittee was
formed to consider and recommend actions that the DPS
Committee can take to promote a broadly inclusive
professional community of planetary scientists. We report
on current and future activity.
Discussion
Break

Wednesday, April 27, 2022
INCLUSION THROUGH ACCESSIBILITY
1:00 p.m.
Chair: Kristen Bennett
Times
Authors (*Presenter)
1:00 p.m.
Roberts J. H. * Maserio J. R.
Daubar I. J. Berdis J. R.
Soderlund K. M. Brooks S. M.
Takir D. Diniega S. Piatek J. L.
1:12 p.m.
Martínez G. M. * AponteHernández B. RiveraValentín E. G.

1:18 p.m.

Guerra C. I. * GonzalezArismendi G. Carvajal-Chitty H.
Nowajewski P. Rodriguez C.
Caballero-Gill R. RiveraHernandez F.

1:30 p.m.

Mayne R. G. * Biswas A.
D’Spain K. Matthews A.
Taddesse A. Tuten A. Wei B.

1:36 p.m.

Hurd D. Runyon C. *
Minafra J.

1:42 p.m.
1:55 p.m.
Wednesday, April 27, 2022
DIVERSITY TRAINING AT WORK
2:15 p.m.
Chair: Shawn Brooks
Times
Authors (*Presenter)
2:15 p.m.
Shupla C. * Gorce J. S.
Filiberto J. Mane P. RiveraValentín E. G. Svambera C.

Abstract Title and Summary
What’s in a Name? Everything [#2058]
A name has power / Correct usage shows respect / Take the
time to learn.
Reaching the Spanish-Speaking Audience Through Planetary
News Written in Spanish: Challenges
and Importance [#2034]
In this abstract, we describe the challenges inherent to the
translation of science news into Spanish, and the
importance of these translations to reach Spanish-speaking
communities, both in the US and globally.
GeoLatinas in Space: Fostering Scientific Literacy in an
Inclusive Environment [#2052]
GeoLatinas in Space aims to facilitate literacy and
communication in planetary sciences making it
approachable and ensuring multilanguage diffusion. Our
goal is to show and amplify opportunities and projects in
space that involve the Latinx community.
Improving Accessibility at the Monnig Meteorite Gallery: The
Impact of Free-Choice Learning in Planetary Science [#2026]
The Monnig Meteorite Gallery and students from the TCU
Computer Science department are designing an application
to improve accessibility for visitors with visual impairments.
Exploring Astronomical Events and Topics Through
Accessible Resources [#2016]
With access to accessible materials students who are blind
or visually impaired have a better chance of being successful
in STEM education and careers. Here we share our three
latest tactile books in Earth and space science.
Discussion
Break

Abstract Title and Summary
Braving Diversity [#2046]
We brave discomfort / Discuss workforce challenges / In
support of all. LPI staff conduct seminars around topics such
as microaggressions, cultural identity, power imbalances,
and more to increase awareness and maintain an
inclusive environment.

2:27 p.m.

Filiberto J. * Prockter L. M.
Vander Kaaden K. E. Shupla C.
Schwenzer S. P. Dudley J.-M.

2:33 p.m.

Ahrens C. J. *

2:45 p.m.

Vander Kaaden K. E. * RiveraValentín E. G. Bell B.
Gardner-Vandy K. Jones J.
Mayne R. Shupla C.

2:51 p.m.
3:05 p.m.

The Importance of Workplace Book Clubs to Start IDEA
Discussions and Changing Workplace Culture [#2012]
Here we discuss some of the approaches we have
implemented at our institutions in setting up diversityfocused book clubs, including some lessons learned.
Bringing Planetary Science Mission Outreach to the Deaf and
Blind Communities [#2006]
Videos, 3D printing, and podcasts can be utilized within the
planetary science community, especially for the
engagement of planetary exploration missions. These
products can be further enhanced for the benefit of the
blind and deaf communities.
The Lunar and Planetary Institute’s Independent Inclusion,
Diversity, Equity, and Accessibility
Advisory Committee [#2017]
The LPI has formed an Independent IDEA Advisory
Committee. This committee’s goal is to provide guidance to
the LPI on its institutional practices to foster an inclusive,
diverse, equitable, and accessible environment at LPIorganized activities.
Discussion
Break

Wednesday, April 27, 2022
PROPOSAL WRITING WORKSHOP: TIPS TO WRITING PROPOSALS AND BUILDING RESILIENCY WITHIN
YOUR CAREER
3:30 p.m.
Times
Authors (*Presenter)
3:30 p.m.
Christina Richey
Program Manager for Research and Technology Development, Jet Propulsion Laboratory,
California Institute of Technology
Thursday, April 28, 2022
THURSDAY COFFEE SOCIAL
9:30 a.m.
Time to meet before the start of the day to chat casually with participants.
Thursday, April 28, 2022
KEYNOTE PRESENTATION: ORLANDO FIGUEROA
10:00 a.m.
Chairs: Ed Rivera-Valentín and Kennda Lynch
Times
Authors (*Presenter)
10:00 a.m.
Orlando Figueroa *
President, Orlando Leadership
Enterprise, LLC
10:40 a.m.
10:50 a.m.

Abstract Title and Summary
Conclusions from the Planetary and Astrobiology Decadal
Survey on the State of the Profession and
Personal Observations
Discussion
Break

Thursday, April 28, 2022
IDEA AT NASA HEADQUARTERS
11:00 a.m.
Chair: Andy Rivkin
Times
Authors (*Presenter)
11:00 a.m.
Holmes E. H. * Singleton J. S.

11:12 a.m.

Jensen H. B. * Pappas L. L.
Taha N. New M. H.
Barbier L. M. Wilson C.

11:24 a.m.

Thompson M. * Jensen H. B.
Papas L. L. Taha N. New M. H.

11:36 a.m.

Daou D. * Moore L.
Nahm A. L. Rinehart S. A.
Santiago-Materese D.
Thompson M.
Vander Kaaden K. E.
Watkins R. N. Zellner N.

11:48 a.m.
12:00 p.m.
Thursday, April 28, 2022
DELIVERABLES: OUR NEXT STEPS
1:00 p.m.
Chair: Meagan Thompson
Times
Authors (*Presenter)
1:00 p.m.
Rathbun J. A. * RiveraValentín E. G. Quick L. C.
Tucker O. J. RiveraHernández F. Mandt K. E.
Evans A. J.
1:12 p.m.

Scalice D. M. *
Kirven Brooks M. Gronstal A. L.

Abstract Title and Summary
Getting to the Table: Actualizing and sSafeguarding IDEA in
Planetary Science [#2015]
NASA’s Science Mission Directorate (SMD) is laser-focused
on achieving its mission to actualize an environment where
ways of working and being encompass IDEA principles. We
will share these practices for systemic and lasting change.
Self-Reported Demographics of NASA Science Mission
Directorate Research Proposal Teams 2014–2021 [#2032]
We will summarize the demographic data collected for the
Science Mission Directorate and the Planetary Science
Division and provide high-level analyses of proposed
science teams.
Self-Reported Demographics of 2014–2021 Principle
Investigators Proposing to NASA Planetary Science
Research Programs [#2049]
The NASA Division of Planetary Science will present
demographic data of Principle Investigators proposing to
Research Opportunities in Space and Earth Sciences (ROSES)
programs for the years 2014–2021.
Improving Idea Through NASA’s Planetary Science Division’s
Proposal Processes [#2043]
NASA, including the Planetary Science Division, is strongly
committed to promoting a culture of inclusion, diversity,
equity, and accessibility. A multitude of actionable efforts
are underway to increase IDEA throughout the
proposal process.
Discussion
Break

Abstract Title and Summary
Equity and Inclusion in Planetary Science: Next Steps
for Improvement [#2038]
The next step should be to implement changes, not further
understanding of the “problem.” In other words, stop asking
us to analyze demographic data to “prove” that there is a
diversity problem.
Power and Responsibility [#2055]
With a new proposal system, agencies will no longer be
complicit in the perpetuation of the policies and practices of
any institution to which they transfer funds that actively or
passively allow racism to persist.

1:24 p.m.

Zellner N. E. B. * Moore L. K.
Rinehart S. A.

1:30 p.m.

Mackay M. * Miccoli A.
Kaiser E. Pukinskis S.
Rudziński P. Gervasoni S.

1:36 p.m.

McAdam M. M. * Scully J.
Goudge T. Milazo M.
Gaddis L. Roberts J.
Venkatesan A. Richey C.
McCanta M.

1:48 p.m.
2:00 p.m.

NASA Activities: Get Involved to Effect Change [#2041]
Many opportunities exist for members of the science
community, at all career stages and institutions, to
contribute to NASA’s mission. Participation is essential for
supporting and achieving IDEA goals at NASA.
Privacy In Space [#2025]
We aim to address whether increased access to privacy
during long-duration spaceflight missions may decrease
psychological and physiological stress, thus facilitating crew
dynamics and inhibiting physiological deconditioning within
the human body.
Cross-AG IDEA Working Group: Reckoning with Inclusion,
Diversity, Equity and Accessibility Within NASA’s Planetary
Science Division Assessment/Analysis Groups and Planetary
Science Advisory Committee [#2024]
The Cross-AG IDEA Working Group is a community that
develops and shares recommendations to the NASA PAC
and the planetary science and astrobiology AGs. We
describe our past and ongoing work and define our lane of
advocacy in the community.
Discussion
Break

Thursday, April 28, 2022
FACILITATING INCLUSION: MISSIONS AND EARLY CAREER SCIENTISTS
2:15 p.m.
Chair: Maggie McAdam
Times
Authors (*Presenter)
Abstract Title and Summary
2:15 p.m.
Fernando B. * Daubar I. J.
Improving Early Career Scientists Participation in Deep
Marusiak A. G. Baker M.
Space Missions [#2045]
Panning M. P. Smrekar S.
Deep-space missions are unusual in that their lead times are
Banerdt W. B. Stanley S.
often decadal; and well-bonded teams carry through
naturally from one project to the next. Here, we suggest
strategies to assist with the inclusion of early-career
researchers in new and existing missions.
2:27 p.m.
Rivkin A. S. * Chabot N. L.
The “DART Boarders” Program of the Double Asteroid
Redirection Test (DART) Mission [#2019]
The DART Boarders program was established to introduce
early-career researchers to the experience of a mission
team meeting. Two cohorts of Boarders were invited to
Investigation Team meetings in 2021. We will discuss
the program.
2:33 p.m.
Ahrens C. J. * Spiers E. M.
Future Leaders of Ocean Worlds (FLOW): Diversity, Equity,
Marusiak A. G. Weber J. M.
Inclusion, and Accessibility [#2018]
Morrison A. A. Bell T.
Future Leaders of Ocean Worlds (FLOW) is a recently
Rodriguez L. E.
formed organization of early career scientists and engineers
engaged in research relating to ocean worlds with the
intention of strengthening our community with IDEAs.

2:39 p.m.

2:51 p.m.
3:05 p.m.

Wells-Jensen S. * Molaro J. L.
Virre E. Kapusta A. B.
Voelker A. D. Whitesides G. T.
Bailey T. Deroko B.
Deming M. A. Fauerbach M.
Gifford S. Jha S. Johnson J. C.
Johnson P. A. Mardon A. A.
O’Brien C. A. L. Zucker H. R.

Disability and Space: Testing Accommodations for a MixedAbility Crew [#2013]
Using a zero-G parabolic flight to gather data about making
space accessible to disabled astronauts.

Discussion
Break

Thursday, April 28, 2022
WORKSHOP: WORKING SESSION
3:30 p.m.
Session to develop and finalize detailed and tangible recommendations for the community.
Friday, April 29, 2022
FRIDAY COFFEE SOCIAL
9:30 a.m.
Time to meet before the start of the day to chat casually with participants.
Friday, April 29, 2022
KEYNOTE PRESENTATION: PHOEBE COHEN
10:00 a.m.
Chairs: Ed Rivera-Valentín and Kennda Lynch
Times
Authors (*Presenter)
10:00 a.m.
Phoebe Cohen *
Associate Professor and
Chair of Geosciences,
Williams College
10:40 a.m.
10:50 a.m.
Friday, April 29, 2022
INCLUSIVE CONFERENCING
11:00 a.m.
Chair: Christine Shupla
Times
Authors (*Presenter)
11:00 a.m.
Summer T. J. * White V.
Harman P.

11:12 a.m.

Cowart A. C. *

Abstract Title and Summary
Finding and Strengthening My Voice as an IDEA Advocate in
Earth and Planetary Science
Discussion
Break

Abstract Title and Summary
Confidence And Curiosity: Creating a Welcoming
Environment for Girls at the Telescope [#2010]
“Confidence and Curiosity: Girls at the Telescope” was a
workshop given by the Astronomical Society of the Pacific
and the Night Sky Network to help create girl-friendly public
engagement. Five welcoming topics were made into a series
of short videos.
Virtual Conferencing as a Tool for Achieving an Accessible,
Inclusive Environment [#2065]
Virtual conferencing experiences address long-standing
accessibility and inclusivity issues, including personal safety
in challenging political environments, accessibility of
presentation materials, and cost of access.

11:18 a.m.

Masiero J. R. * Piatek J. L.
Roberts J. H. Takir D.

11:24 a.m.

Shaner A. J. * Rubino-Hare L.
Rivera-Valentín E. G. Shebby S.

11:36 a.m.

Shebby S. * Joyce J. Shaner A.
Buxner S.

11:48 a.m.
12:00 p.m.
Friday, April 29, 2022
RESOURCES FOR TRAININGS
1:00 p.m.
Chair: Nick Lang
Times
Authors (*Presenter)
1:00 p.m.
Scalice D. M. *
Domagal Goldman S. D.
Kirven Brooks M. Gronstal A. L.
1:12 p.m.

Samuels D. R. *

1:24 p.m.

Bennett K. A. * Garcia P.
Kestay L.

1:30 p.m.

Fraiser M. L. * Williams B. M.
Goodwin S. Asher P.
Hanson B.

1:42 p.m.

Rivera-Valentín E. G. *
Shupla C. Webb S. Filiberto J.

1:48 p.m.
2:00 p.m.

All Conference Talks Had Captions: The 2021
DPS Conference [#2003]
Captions for all talks / At the DPS conference / Were a
great success.
Early Lessons Learned from Designing Workshops for
Planetary Scientists and Informal Educators in Engaging
Diverse Audiences [#2036]
Coming together / Gathering data to help / Diverse
engagement.
Early Lessons Learned from Evaluating Workshops for
Planetary Scientists and Informal Educators in Engaging
Diverse Audiences [#2068]
The Planetary Resources and Content Heroes (ReaCH) team
is working to enhance the planetary science community’s
ability to engage with Black and Latinx school-aged youth
and their families.
Discussion
Break

Abstract Title and Summary
A Systems Approach to DEIA: We Already Know How to
Do This [#2063]
A systemic problem needs a systemic approach. There are
many models we can look to for inspiration and guidance.
Here we present two from within NASA.
Minimizing Implicit/Unconscious Bias for
Inclusive Excellence [#2014]
This presentation unpacks implicit/unconscious bias, invites
participants to consider their own biases, especially across
social differences, and the ways biases can be minimized in
an organization to increase cultural inclusion.
USGS Step UP! Employee Empowerment Strategies: A
Bystander Intervention Program for the Planetary
Science Community [#2053]
Here we describe a bystander intervention training that is
available for the planetary science community.
The AGU LANDInG: An AGU Initiative for Systemic Cultural
Shift in the Geosciences [#2047]
An equitable and inclusive Earth and space science discipline
requires a systemic cultural shift, and the AGU LANDInG is a
new, evidence based initiative aimed at doing so.
Bridging Opportunity Gaps Through
Professional Development [#2031]
Professional development activities are mechanisms to help
bridge opportunity gaps for people from historically
excluded communities.
Discussion
Break

Friday, April 29, 2022
ENGAGING WITH THE NEXT GENERATION
2:15 p.m.
Chair: Theresa Summer
Times
Authors (*Presenter)
2:15 p.m.
Shupla C. * Beaudoin G.
Shaner A. Webb S.

2:21 p.m.

Lang N. P. * McKenzie S.
Persico L. P. McGarry B.

2:33 p.m.

Hayes A. G. * Rathbun J. R.
Moutamid M. Ponterio Z.

2:39 p.m.

Rodriguez B. A. * Scully J. E.
Lowes L. L. Hudson T. L.
Mitchell K. L. Nash A.

2:45 p.m.

Matiella Novak M. A. *
Shupla C. Rivera-Valentín E.

2:51 p.m.
3:05 p.m.

Abstract Title and Summary
Engaging Diverse Communities in Planetary Science [#2061]
Engaging people/ In planetary science / Takes all our voices.
LPI conducts a variety of public engagement programs for
and with partners to engage diverse communities in
planetary science.
Maximizing Academic Success for Students with an Autism
Spectrum Disorder in a Geosciences Program: Lessons
Learned at a Small Liberal Arts Institution [#2050]
We outline four factors and strategies we believe that need
to be addressed in order to maximize academic success for
students with an ASD. Communication, support, flexibility,
and patience are four themes that reoccur in our strategies.
Lessons Learned from Mentoring Undergraduate and
Graduate Students During a Pandemic [#2054]
We will share several policies implemented to increase our
research group’s mental well-being and safety net during
the pandemic. Discussion will focus on lessons-learned and
how to develop best practices for effective
group management.
Strategies for Equitable Recruitment and Application
Evaluation of Graduate Students and Early Career Scientists
and Engineers in NASA Science Mission
Design Schools [#2002]
NASA’s Jet Propulsion Laboratory is exploring means to
promote diversity in recruitment and application evaluation
in order to better address the disparity of minority
applicants in our graduate and early-career mission
design schools.
Supporting Inclusion of Chicano/Hispanic and Native
American Representation in Planetary Sciences [#2057]
We have participated in the SACNAS conference by offering
a variety of sessions to inspire, engage and employ future
Scientists of Color. Sessions are focused on the research of
Planetary Scientists of Color and STEM
internship opportunities.
Discussion
Break

Friday, April 29, 2022
WORKSHOP: FINALIZING RECOMMENDATIONS
3:30 p.m.
Session to develop and finalize detailed and tangible recommendations for the community.

Friday, April 29, 2022
FAREWELL ADDRESS
4:30 p.m.
Chairs: Ed Rivera-Valentín and Kennda Lynch
Times
Presentation
4:30 p.m.
Farewell Address
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BRINGING PLANETARY SCIENCE MISSION OUTREACH TO THE DEAF AND BLIND
COMMUNITIES. C. J. Ahrens1, 1NASA Goddard Space Flight Center, Oak Ridge Associated Universities,
Greenbelt, MD 20771. (Caitlin.ahrens@nasa.gov).

Introduction: Technology for enhancing outreach,
like 3D printing, and science communication products,
such as videos and podcasts, can be utilized within the
planetary science community, especially for the
engagement and excitement of current or upcoming
planetary exploration missions. However, these
communication products can also be further enhanced
for the benefit of the blind and deaf communities.
While such products may already be readily available,
such projects are not easily accessible to blind and/or
deaf certified educators, which often rely on making
their own resources or do not have the funds to provide
such resources (e.g., cost of 3D printers or cost of
braille books). The planetary science community can
have better practices to reach these broader audiences.
Best practices can include transcripts from podcasts,
transcripts in videos, and large-font captions. Images
on websites and social media accounts should also
include alt-text descriptive captions. 3D printing can
also enhance planetary science for the blind
community, through tactile posters, maps, and
pamphlets. Planetary data can also be augmented by
providing different tactile geological maps (e.g.,
topography or various datasets), and audio-visual
videos freely available for educators.
Visual Engagement: Visual engagement consists
of several avenues to consider, the three main themes
includes: 1) swag; 2) videos; 3) interactive exploration.
Swag can include the fun visual take-home materials,
such as stickers, posters, bookmarks, etc. Videos can
include educational-specific videos (available freely
via YouTube or by other educational-specific streaming
avenues, such as Nebula or Curiosity Stream),
provided they have Closed Captioning (CC). The use
of QR codes to such videos or websites can also
benefit to being added on swag.
Interactive exploration can also be sub-divided by
different types of engagement. A popular and still
fairly new technology for public engagement is the use
of virtual reality (VR). While this has been mainly for
martian and lunar surface exploration [1], the deaf
communities can benefit from VR through a more
extensive look at our solar system and beyond (for
example, a VR experience of the flight path, or visual
map of the heliosphere/dynamics of our Sun).
Audio Engagement: Audio tools can also be a
useful avenue of communication, especially for the

blind communities. Audio archiving can certainly be
transcripts from the video engagements, but also the
use of podcasts can also be a benefit. Podcasting can
take on two forms: 1) interview engagement; and 2)
update engagement. For interviews, scientists can
communicate with STEM-specific podcast platforms to
make other listener-bases aware of what is going on
with
a specific mission. For
update-type
communication, missions may opt to have an archived
podcast of news, updates, and the teams involved. The
most important aspect of such podcasts would be for
the need of complimentary transcripts (including
descriptive transcripts if sounds are included), and the
limited use of jargon.
Research Engagement: There have been several
examples of involving the blind and low-vision
communities in citizen science, such as through the
NASA Heliophysics division. Examples include the
NASA PUNCH (Polarimeter to Unify the Corona and
Heliosphere) mission led by the Southwest Research
Institute [2], which include blind and visually-impaired
citizens to assist in the Sun’s coronal rhythms.”
Another example is the Eclipse Soundscapes: Citizen
Science Project (ES:CSP), which documents
observations of acoustical changes of nature and
ecosystems during solar eclipse events [3].
Inclusivity: A major theme that is necessary for
public engagement is inclusivity and the awareness of
reaching broader audiences. Outreach to include
hearing/seeing impaired communities are still lacking
in the sciences. There are several opportunities that the
planetary sciences could take. Other projects that have
emerged from the space sciences include adding
transcripts to visual engagement [4], and the use of 3D
printing for the visually-impaired [5].
References: [1] Olgin, J. (2020) 51st LPSC,
Abstract 2137. [2] https://scitechdaily.com/outreachfor-nasa-punch-mission-embraces-ancient-andmodern-sun-watching-theme/
[3]
https://science.nasa.gov/science-activationteam/eclipse-soundscapes [4] NASA International
Observe the Moon Night (Blind and Deaf Accessible),
Youtube
Video
(
https://www.youtube.com/watch?v=neHCfg0S3-Q)
[5] Richardson, J., et al. (2018) AGU Fall Meeting,
Abstract ED23F-0963.
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FUTURE LEADERS OF OCEAN WORLDS (FLOW): DIVERSITY, EQUITY, INCLUSION AND
ACCESSIBILITY. C. J. Ahrens1; E. M. Spiers2; K. J. Robinson3; A. G. Marusiak4; J. M. Weber4; A. A. Morrison5;
T. Bell6; L. E. Rodriguez4. 1NASA Goddard Space Flight Center; 2Georgia Institute of Technology; 3Arizona State
University; 4Jet Propulsion Laboratory, California Institute of Technology; 5University of Texas San Antonio;
6 University of Guam. (Caitlin.ahrens@nasa.gov)
What is FLOW?: Future Leaders of Ocean Worlds
(FLOW), is a recently formed organization of early
career scientists and engineers engaged in research
relating to ocean worlds. This organization was initially
formed and inspired by members of the Network for
Ocean Worlds (NOW) who felt there was a need for a
space where early career researchers could interact,
collaborate, and learn within the larger ocean worlds
research community. The first meeting of FLOW was
February 22, 2021, of less than a dozen NOW-affiliated
graduate students and postdocs. Since then, the
organization has expanded beyond the NOW network
and has over 50 members from around the globe and
across institutions. The main objectives of FLOW are to
foster collaboration, develop community, and advance
the interests of early career ocean-world researchers.
These three primary objectives, as stated in the FLOW
mission statement and bolded below, are achieved
through the following sub-goals:
FOSTER COLLABORATION
● Provide opportunities for mentorship
● Share research updates and receive feedback
● Provide a place for meaningful research discussion
● Expand network of peers
DEVELOP COMMUNITY
● Facilitate ocean-world early career events
● Organize conference meetups
● Advance equity, diversity, and inclusion within the
ocean world community
● Provide an open and inclusive community
ADVANCE THE INTERESTS OF FLOW
RESEARCHERS
● Improve knowledge/ understanding of ocean worlds
● Advocate for early career interests and needs within
the ocean world community
● Share opportunities and resources relevant to FLOW
members (e.g.. funding opportunities, conference
information, job postings)
Our IDEAs: Inclusion, Diversity, Equity, and
Accessibility (IDEA) are crucial factors in the
robustness and flexibility of any program or
organization. To help achieve these ideals FLOW is
composed of mostly virtually held events to increase
attendance and access. FLOW additionally has no
required fees or dues for membership. Membership is
restricted only to members must agree to a code of

conduct and must be currently involved in ocean-world
relevant research or educational activities. Issues of
IDEA are not only explicitly included within the
organization’s goals stated previously but are also
protected through the organization’s code of conduct
that all members are required to adhere to.
To foster an atmosphere that encourages the free
expression and exchange of scientific ideas, all
participants in FLOW agree to an environment free
from all forms of discrimination, harassment, and
retaliation. In addition, FLOW participants agree to
collaborate under the philosophy of equality of
opportunity and treatment for all members, regardless of
gender, gender identity or expression, race, color,
national or ethnic origin, religion or religious belief,
age, marital status, sexual orientation, disabilities,
veteran status, or any other reason not related to
scientific merit. FLOW members agree to conduct
themselves in a manner that is consistent with the Ethics
Policy adopted by the American Astronomical Society
(AAS). Violations of the FLOW code of conduct would
result in dismissal from FLOW, as clearly stated within
the organization’s code of conduct.
FLOW brings in early career planetary and earth
scientists, primarily graduate students and post-docs,
from diverse branches of study (e.g., oceanographers,
interior geophysicists, cryo-geologists, chemists,
astrobiologists etc.) with the intention of bringing young
voices together to advocate for and with each other.
Since FLOW is a relatively new group, it very much
welcomes ideas on supporting and retaining members,
as well as advancing IDEA within the organization and
the ocean world research community at large.
Planned Activities: FLOW has previously planned
and is actively planning activities for members that may
not otherwise have access through their own institutions
or who are unable to attend workshops/conferences for
networking. FLOW strives to have a variety of different
networking and workshop-type activities accessible to
early career ocean world researchers from any
institution. As stated previously, the majority of FLOWhosted events are held virtually with no restrictions on
attendance beyond adhering to the code of conduct.
Some of these have included virtual social events,
professional event meetups, scientific talks, writing
workshops, and career development “Coffee Chats”.
The FLOW Coffee Chats have been an informal,
panel-style discussion where 3-4 scientific professionals
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give advice, answer questions, and provide personal
perspectives to the attending virtual audience on a given
topic. There have been varying coffee chat topics
though they generally revolve around future career
trajectories. Previous topics and invited expert panelists
have included:
● Life-Cycles of missions and getting involved in
mission work (Dr. Linda Spilker, NASA JPL; Dr.
Melissa Trainer, NASA GSFC; Dr. James Keane,
NASA JPL; Dr. Kate Craft, JHU APL)
● Careers in government research (Sharon Walker,
NOAA; Dr. Laurie Barge, NASA JPL; Dr. Elliot
Sefton-Nash, ESA; Dr. Bethany Theiling, NASA
Goddard)
● Careers in industry (Dr. Elise Miner, Sila
Nanotechnologies; Dr. Pablo Sobron, Impossible
Sensing; Peter Ilhardt, Areté; Shivaprakash
Muruganandham)
● Careers across academia (Dr. Charlene Estrada,
South Mountain Community College; Dr. Alberto
Mestas-Nunez, University of Texas at San Antonio;
Dr. Jill Mikucki, University of Tennessee; Dr. Alysia
Cox, Montana Technological University)
● Careers in the non-profit research sector (Julie Huber,
WHOI; Jeffrey Seewald, WHOI; Jennifer Hanley,
Lowell Observatory; Alejandro Soto, SWRI).
FLOW recently hosted its first early-career proposal
writing workshop in early February 2022, where
members were given the opportunity to draft a NASA
ROSES-type solicitation and receive feedback from
both their peers as well as a NOW steering committee
panel. Information on how to put a proposal together
and presentations on how to write a proposal were also
part of this multi-week workshop. Due to the success of
this past workshop, FLOW hopes to continue hosting
similar workshops in the future.
FLOW has successfully hosted two professional
meetups, a virtual meet-up for Outer Planets
Assessment Group (OPAG) in August 2021 and an inperson meet-up at American Geophysical Union (AGU)
Conference in December 2021. Plans were made
initially for a meet-up at Ocean Sciences Meeting
(OSM) in February 2022, prior to it switching to a
virtual-only conference. FLOW is currently planning
details for in-person social meetups at both the Lunar
and Planetary Science Conference (LPSC) in March
2022 and the Astrobiology Science Conference
(AbSciCon) in May 2022.
Contact or join FLOW: More information on
FLOW , including our leadership team and the sign-up
form can be found at https://oceanworlds.space/flow/ .
Inquiries or questions regarding the Future Leaders of
Ocean Worlds (FLOW) can also be sent to the
organization’s
lead,
Elizabeth
Spiers
(spiers@gatech.edu).
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Figure 1. A word cloud composed of FLOW’s values
and goals.
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AUTHENTIC PARTNERSHIPS: THE EXPERIENCE OF THE ARECIBO OBSERVATORY SPACE
ACADEMY (AOSA). B. Aponte-Hernndez1, E. G. Rivera-Valentín1, L. F. Zambrano-Marin2. 1Lunar and Planetary
Institute (USRA), Houston, Texas 77058 2Arecibo Observatory (UCF), Arecibo, Puerto Rico 00612.
Introduction: Authentic partnerships are an essential addition for the growth of programs. However,
bonds like these do not happen overnight. They require
intentional and constant nourishment to allow them to
grow stronger. The sustenance that will keep partnerships strong after attaining it requires open communication, transparency, and a well-balanced relationship.
These kind of actions in maintaining healthy partnerships were a principal component of the Arecibo Observatory Space Academy (AOSA).
The program: AOSA was a semester-long, out-ofschool time supplemental education and research program for high school students in Puerto Rico. The mission of the program was to prepare students for careers
in Science, Technology, Engineering, and Mathematics
(STEM) via a student-centric immersive research experience. The program provided students with an independent and collaborative research experience on topics
related to space and worked to aid in their individual academic and social development. AOSA’s objectives
were to: (1) Supplement the student’s STEM education
via inquiry-based learning and indirect teaching methods, (2) Immerse students in an ESL (English as a Second Language) environment, further developing their
verbal and written presentation skills [1], and (3) Foster
in every student an interest in science by harnessing
their natural curiosity and knowledge in order to further
develop their critical thinking and investigation skills.
The program was motivated by the severe underrepresentation of Latinx students in STEM [2] and in particular the space and planetary sciences [3]. Additionally,
during the lifetime of the program, no Puerto Rican university offered a degree or a study program (i.e., major
or minor) in astronomy or planetary science, despite
having the world’s most powerful and most sensitive radar telescope, the Arecibo Observatory.
Over its four years of operations, the program successfully graduated over 150 students. Most (95%) college-aged students have gone to university to major in a
STEM field, and many (70%) have chosen to pursue careers in the space and planetary sciences. Additionally,
the program recruited and retained a binary gender balanced cohort. Many students have gone on to create
space academic clubs within the University of Puerto
Rico system and have led the establishment of formal
education opportunities in the space and planetary sciences. AOSA students have not only succeeded academically, but they have become leaders in Puerto Rico
and beyond.

Figure 2: AOSA students and staff by the Arecibo Observatory’s radio telescope’s dish.

Partnerships were an essential component of the program. The program fomented ties between the students,
mentors, alumni, Arecibo staff, and the local community. Additionally, the program developed ties with the
student’s families and teachers.
Linking the community and the Arecibo Observatory opened doors to needed partnerships in order to
provide meaningful impacts with the students. Schools
and teachers, for example, were active collaborators that
aided in connecting with students. The program also fomented projects that aided local schools and provided
educational resources to the schools. As research has
shown, family and peer influence should not be overlooked when engaging with Latinx students [4]. As such
the program developed intentional ties with parents. It
held an orientation meeting for only parents before the
program started. It included checkpoints with families,
as well as projects that included them.
The partnership between student and mentor relied
on communication and authenticity to develop trust.
Our mission was to motivate and facilitate student’s futures. While the student’s goal varied from one to another, they did have something in common, they were
all interested in studying STEM related fields, but did
not know how to go about it to pursue those careers. As
such, the program, besides including supplemental
STEM educational activities, also centered professional
development. For example, students developed research
proposals, which they presented to the class going from
a typical 15-min presentation down to an elevator
speech. This helped students identify the key components of their work and to learn to communicate it to a
broader audience. Via peer-mentoring, students received additional insights into pursuing higher education within and beyond Puerto Rico (e.g., the application
process, standardized testing, first-year experiences).
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This is particularly important because many AOSA students would later become first generation college students and so they did not have access to familial experience in a university environment.
Lessons Learned: Although no partners are more
important than others, some require additional attention
and effort. Such was the case with the AOSA-parents
partnership. Puerto Rico offers limited opportunities for
science related fields, especially in the graduate level.
As such, students would require at some point studies
outside of Puerto Rico in order for them to pursue their
desired careers. Puerto Rican culture is very family-centric and, as is often the case for island-based cultures,
even small distances can be obstacles. This was the situation that was experienced by some of the students.
Many parents were hesitant to allow them to go far from
home for studies. This was also based on financial reasons, as constant travel, especially outside of Puerto
Rico, can become very expensive. For these, and other
reasons, many students were dissuaded from seeking
opportunities that would allow them to pursue their chosen STEM paths.
Here is where the fruits of our labor came into play.
The AOSA staff and parents, after a semester has
passed, have at this point established a relationship.
Transparency and open communication led them to trust
the program and understand that it too is only looking
for the best options to help their kids reach their potential. We helped them look at the pros and cons of the
situation. We helped find scholarships and other funding sources to offset financial burdens. The relationship
the program fomented with families truly became a partnership based on wanting what was best for the students.
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Closing: Partnerships are in no way a perfect science, but collaboration and strategic partnerships are
fundamental to accomplishing program goals. But as
previously mentioned, these relationships do not just
happen. They take time, effort, communication and
transparency. These factor into the relationship fostering trust and respect. Without the partnerships developed in the Arecibo Observatory and taking into account the factors that maintain a healthy partnership, the
program may not have had such a high success rate.
Recommendations: Bridging opportunity gaps
faced by high school students from historically excluded
and oppressed communities through supplemental educational and experiential programs requires building authentic partnerships. Programs must acknowledge individual and group needs and cultural differences to be
truly successful.
Acknowledgements: AOSA was held at the Arecibo
Observatory, which is a facility of the National Science
Foundation. AOSA was fully funded by NASA through
a grant managed by the Universities Space Research Association. AOSA actively collaborated with the university management partner at the Arecibo Observatory,
the Ana G. Mendez University.
References: [1] WIDA Consortium. (2012), Board of
Regents of the University of Wisconsin System, Madison, WI. [2] Fry, R. et al. (2021) Pew Research Center.
[3] Rivera-Valentín, E. G. et al. (2021) BAAS 53(4). [4]
Crisp, G. and Nora, A. (2012) Hispanic Association of
Colleges and Universities.
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The Complexities of Being LGBTQ+ in the Workplace.
rbeal@lanl.gov
Introduction: With the passing of marriage
equality and SCOTUS inclusion of discrimination on
the basis of sexual orientation and gender identity in the
Civil Rights Act of 1964, the gay rights movement has
come a very long way, but there is still a very long way
to go. There is still confusion over what rights LGBTQ+
folks have, and why LGBTQ+ rights are an important
topic of conversation in the workplace. These and many
other LGBTQ+ issues and solutions will be discussed in
this presentation.
The Lavender Scare
There was a time period in US history where it was not
as safe to be an LGBTQ+ person. The Lavender scare
was a time period in the 1950s of mass firing of
suspected homosexuals from government employment.
Homosexuals were thought to be national security risks
and communist sympathizers, and they could be
blackmailed for being LGBTQ+ [1]. There was zero
evidence to back this assertion. Executive Order 10450
set security standards for federal employment which
prevented homosexuals from working for the federal
government. As a result, approximately 5,000 LGBTQ+
people were fired from federal employment (including
private contractors and military personnel) [1].
Denial of employment or security clearances continued
well into the 1970s. Even as recent as 10 years ago,
while applying for a federal security clearance,
applicants have been asked questions about their
preferences and if other people knew.
Why are LGBTQ+ folks still being left out
According to Maslow, there are 5 levels of human
need: Physiological, Safety, Love and belonging,
Esteem, and Self-actualization. LGBTQ+ folks are still
facing discrimination in employment, housing,
healthcare, safety, and belonging. If a person’s needs
aren’t being meet, they are not living up to or
performing to the best of their abilities.
“People who identify as LGBTQ are leaking out of the
scientific pipeline in similar ways to women and those
from minority ethnic groups.” [2]. Studies suggest that
LGBTQ people are less represented in STEM fields
than expected, feel uncomfortable in their department,
and many are not out to colleagues [3-10]. Diversity
programs consistently leave out LGBTQ people, and
research on LGBTQ people in STEM is very limited,
and LGBTQ people in STEM report more negative
workplace experiences [3-10].
Currently, there are still 12 states that don’t have
protections for LGBTQ+ workers [11]. While Title VII
of the Civil Rights Act of 1964 prohibited
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discrimination based on sex, it was not until 2020, that
the LGBTQ+ community was included.
Despite these advances, across the country 12 states do
not have protections against hate crimes, 26 states
don’t have protections for transgender healthcare, and
26 states don’t offer housing anti-discrimination [11].
Internationally, there are still only 31 countries with
marriage equality. There are still 69 countries where
homosexuality is criminalized and 9 where
homosexuality is punishable by death [11].
Solutions Management must support and provide
tangible action for the LGBTQ+ community in order to
attract and retain LGBTQ+ folks in the workforce.
Representation matters. Members of the LGBTQ+
community in leadership positions fosters a sense of
connection. By including LGBTQ people in diversity
initiatives and ensuring that individuals from underrepresented groups connect with other members of those
groups creates and enhances a collective sense of
belonging. In addition, a continued focus on developing
and implementing clear anti-discrimination/harassment
policies is essential for preventing discrimination in the
workplace. And finally, at the individual level, writing
to local and state representatives about LGBTQ
initiatives and issues can bring positive change to the
community.
Conclusions: LGBTQ+ folks will find it difficult to
perform or achieve to the best of their abilities in the
workplace when concerns over their basic human needs
that are not being met.
References:
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REFLECTIONS FROM THE INCLUSIVE LUNAR EXPLORATION LUNAR SURFACE SCIENCE
WORKSHOP. K. A. Bennett1 and P. Prem2, 1U.S. Geological Survey, Astrogeology Science Center, Flagstaff, AZ,
86001, kbennett@usgs.gov; 2Johns Hopkins Applied Physics Laboratory, parvathy.prem@jhuapl.edu.
Introduction: The 13th Lunar Surface Science
Workshop (LSSW) was titled Inclusive Lunar
Exploration. The goal of this session was to begin an
open dialogue about how to explore the Moon
responsibly, ethically, and inclusively. The LSSW
series aims to actively engage the community in
planning for the coming years of lunar exploration.
Thinking about who is in the room, and how we treat
each other, is an integral part of that planning. The
workshop took place over two days (January 26-27,
2022). Sessions consisted of both invited and
contributed presentations, with open discussions at the
end of each session facilitated using Miro collaborative
online whiteboards [1]. Here we share some initial
reflections from the workshop in advance of the full
report expected to be available ~April 2022.
Day 1 Reflections: The first day of the workshop
focused on diversity and inclusivity in the lunar
workforce. The goal was to understand how we can
develop and support an inclusive lunar community. The
first session was titled ‘Understanding our Community’
and included talks related to demographics and who is
missing from our field, as well as different perspectives
on the status of diversity and inclusion in our
community. The second session, ‘Creating Systemic
Change,’ focused on solutions to barriers in our field
and included talks from NASA HQ about the inclusion
plans that are now required for some proposals, and
from researchers who study how to build inclusive and
diverse teams from a social science perspective. The
third session, ‘Pathways and Bridges,’ focused on how
to engage a broader group of people with lunar science
and exploration, and how to promote inclusion within
the community. Initial reflections from these sessions
are outlined below.
1. Challenges related to diversity and inclusion in
the planetary science community have already been
demonstrated. Extensive work has been conducted to
understand issues related to diversity and inclusion. As
stated by one of the first speakers: “We know there is a
diversity problem. We don’t need more demographics
studies to tell us that!” [Dr. Julie Rathbun]. These issues
were highlighted again during this workshop, both in
stories that were shared by participants and research that
was presented by social scientists.
One issue raised by Dr. Janet Vertesi is particularly
important for the lunar exploration community. It is
challenging to regulate “third spaces,” which are nonoffice or home settings where work takes place (i.e.
conferences, field work, mission teams). This can lead

to increased instances of bad behavior and increased
levels of informal interactions (i.e. word of mouth, whoyou-know) that are barriers to inclusion. Lunar
exploration often happens in third spaces at the
intersection of institutions, agencies, and industry. This
presents a challenge: who is responsible for instituting
guidelines in these lunar exploration spaces?
2. To make progress in addressing these issues,
IDEA work must be funded and valued. Now that
more people are aware that there is a problem and
communities are starting to focus on addressing these
issues, it is critical that the work being done is
adequately funded. Expecting this work to happen
without designated funding means that it is either
exploitative or it will fail due to lack of support.
Equally as important, these efforts must be tangibly
valued. This includes making IDEA efforts part of
annual performance plans and evaluation metrics. The
people who do IDEA work are often part of minority
groups. Given that this work does not generally count
towards promotion potential, this can result in this group
of people having a harder time achieving promotions
and/or having to do additional work. One participant
noted that they felt like they needed to work overtime
because they were attending this workshop, while
another wrote that as an early career researcher
everything they do is judged for its promotion potential,
and anything that does not result in a publication (like
IDEA work) is detrimental to their progress.
“An inclusive practice without a budget is not
inclusive, it is extractive.”
Dr. Eleanor Armstrong, invited speaker.
3. There are community members who have been
working towards a more equitable and diverse
workplace for decades, and many potential solutions
exist. Workshop speakers and participants brought
decades of experience to the table, and many thoughtful
ideas for how to address issues related to diversity and
inclusion were discussed. Some actions that were
discussed during the workshop: Develop strong
mentorship networks and support systems; Create a
central location for information and opportunities to
reduce reliance on word-of-mouth and who-you-know;
Reframe perspectives: adopt the braided river model for
workforce development [2] and redefine what success
means; Hire social scientists and IDEA experts who
have been studying these issues for decades. More
examples will be included in the full report.
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Day 2 Reflections: The second day of the workshop
consisted of three sessions on the theme of ethical lunar
exploration. The ‘Outer Space for All’ session was
intended to highlight a range of different perspectives
on space exploration. Talks in the ‘Technical
Challenges and Solutions’ session touched on some of
the technical aspects of planning for human interactions
with planetary environments. Lastly, speakers in the
‘Accountability and Ethical Exploration’ session
discussed policies and practices that are or could be
applicable to lunar exploration. Initial reflections from
these sessions are outlined below.
1. There is wide-ranging and deep expertise on
questions related to ethical and responsible lunar
exploration that is not currently given due
consideration in decision-making processes. Space
ethics and cultural astronomy are active fields of study,
yet experts in these areas are not part of decisionmaking processes at NASA and many other institutions.
This has tangible consequences for the language and
culture of space exploration, which directly impact who
is included and excluded in our professional spaces and
imagined futures. In contrast, economic considerations
are often raised in the discourse around lunar
exploration – but in a limited way. Many participants
voiced concern over decisions driven solely by a
narrowly defined profit motive, which does not consider
the body of scholarly research and grassroots
knowledge related to community stewardship and
shared management of resources, and best practices for
terrestrial mining.
“I feel like it is very challenging to broach the topic
of ethical considerations of non-living environments
in many space sector contexts. There are many who
value environmental ethics/practices for lifecontaining environments, but consider that space
[environments], absent life, are “dead” and therefore
no ethics are needed in terms of land and resource
use.”
Jessica Heim, participant.
2. There is a history of both conflict and
relationship-building between NASA (and other
space agencies) and Indigenous Nations that is
directly relevant to lunar exploration. Dr. Richard
Shope spoke of some of the work done after the Lunar
Prospector incident [3] to build trust between NASA
and Indigenous communities, which, despite
inconsistent institutional support has led to some longlasting relationships. Current plans by several
commercial actors to transport human remains to the
Moon in the near future raise the thorny question of how
NASA balances its relationships with commercial
partners and Indigenous Nations. One recommendation
from workshop participants was that NASA follow
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other Federal agencies in establishing an Office of
Tribal Relations to build and sustain relationships with
Indigenous Nations. The establishment of such an
Office could also provide clarity on other issues; for
instance, one workshop participant noted that “northern
Arizona has been a place where astronauts and planetary
scientists train, and not always with a clear
discussion/inclusion of the significance of that
landscape to Indigenous people.”
3. Broad-based, international engagement and
accountability are important for peaceful, ethical,
and inclusive lunar exploration. There was a strong
sense at the workshop that broad-based, international
consensus on a code of conduct for lunar exploration,
rights and responsibilities, and accompanying
accountability measures is vital. Speaker Dr. Edythe
Weeks made the point that technical and military
prowess do not guarantee a lasting peace, and that
multilateral consensus is required to prevent conflict.
There was also discussion of the need for space policymaking frameworks that involve countries without
institutionalized space programs and consider
intergenerational equity, and a strong motivation to, as
one participant noted, “change the narrative from
frontierism to community.”
4. There are interesting and important science
questions and technology challenges that are
intimately connected to planning for responsible
lunar exploration. Understanding how to operate
responsibly in the lunar environment requires an
understanding of the environment itself. One participant
at the workshop noted that, “It is impossible to
responsibly manage a resource you don't understand.
Lunar ice falls in the “we don't understand” category.”
Participants also discussed the importance of long-term
monitoring to understand the impact of human activities
on the lunar environment, particularly the tenuous lunar
exosphere [Dr. Joel Levine] and their scale relative to
natural processes. Another theme that emerged was the
importance of long-term planning – addressing issues
such as orbital/surface debris management, equipment
repair and reusability, waste management, and
remediation at the outset rather than as an afterthought.
Acknowledgments: We thank the LSSW team at
NASA HQ and SSERVI for their support, as well as all
speakers and participants, and our session chairs and
documentarians: Dr. Caitlin Ahrens, Nandita Kumari,
Lori Pigue, Dr. Alex Sehlke, and Christian Tai Udovicic
References: [1] Workshop program available here; [2]
Batchelor et al. (2021), Eos, 102, doi:10.1029/2021E
O157277 [3] ‘Navajos Upset After Ashes Sent To
Moon; Nasa Apologizes’, The Spokesman-Review,
1/15/1998.
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USGS STEP UP! EMPLOYEE EMPOWERMENT STRATEGIES: A BYSTANDER INTERVENTION
PROGRAM FOR THE PLANETARY SCIENCE COMMUNITY. K. A. Bennett1, P. Garcia1, and L. Kestay1,
1
U.S. Geological Survey, Astrogeology Science Center, Flagstaff, AZ, 86001, kbennett@usgs.gov.
Introduction: In recent years there has been a new
cultural awareness of the varied forms of harassment
that are prevalent across society. Within planetary
science (and adjacent fields such as astronomy or
geoscience) there have been multiple high-profile
harassment and sexual assault scandals that have come
to light [e.g., 1-4]. In addition to these severe cases of
harassment, there has been a greater understanding of
how low-level harassment can permeate the workplace
and cause great harm to community members. These
issues have a disproportionately negative impact on
people who have minority identities and can lead to
toxic work environments [4]. This greater awareness of
these issues is an essential prerequisite to taking action
to address them. Here we report on one way to
encourage such action, the USGS Step UP! Employee
Empowerment
Strategies
(SEES)
bystander
intervention training. SEES presents training materials
designed to reduce harassment and promote positive
workplace culture in a professional science
environment.
Bystander Intervention: Bystander intervention is
an evidence-based framework intended to reduce the
burden on targets of harassment by shifting the
responsibility of responding to harassment from the
target to the community. The key is to have the
community recognize that harassment negatively affects
everyone, extending well beyond the target of
harassment, into the community, and ultimately harms
science itself.
Several workplace health and safety organizations,
including the Equal Employment Opportunity
Commission and the National Institutes of Health, have
determined that one of the most successful ways to
reduce harassment is a system of antiharassment
programs broadly described as “bystander intervention”
[e.g., 5-9]. The USGS has included the SEES training as
part of their annual anti-harassment training
requirements.
The University of Arizona developed a bystander
intervention program for sports teams [9]. With their
support, and with the support of NASA funding, this
program was modified to be applicable to scientific
teams and workplaces.
The primary goals and outcomes of USGS SEES are
to 1) raise awareness of barriers to intervening in a
situation, 2) increase attendees’ motivation and desire to
help, 3) supply participants with tools and strategies to
help them respond to various levels of harassment, and
4) build up the skills and confidence of attendees in

using intervention techniques, all while 5) ensuring the
safety and well-being of the participants.
The program begins by introducing the concept of a
brave space, where participants are encouraged to feel
comfortable enough to share experiences and
discussions with the group, with the facilitator setting an
example by sharing something about themselves.
Topics including prosocial behavior, microaggressions,
and the bystander effect are introduced. Throughout the
program, videos are used to show examples of
harassment or instances of (non)intervention. These
videos are used to promote discussion of issues, and to
illuminate how and why we decide to act in a situation.
Class participants take an anonymous survey so they
can see how their colleagues have been affected by
harassment. This is particularly effective when a
participant believes that harassment does not occur in
the workplace. Participants are introduced to the Step
UP! training, which consists of 1) Notice the event, 2)
Interpret it as a problem, 3) Assume personal
responsibility, 4) Know how to help, and 5) Implement
the help (Step UP!). Attendees are encouraged to
actively participate, contribute to the discussion, and
share their own experiences.
Since 2020, this training has been adapted to be
given virtually. This includes changing the examples so
that they are relevant to current situations and varying
the engagement strategies to be applicable in a virtual
environment. Moving forward, we anticipate both
virtual and in person options for this training.
Service for the Planetary Science Community:
Workshop facilitators at the USGS are currently funded
by NASA and can provide this training to departments,
conferences, or mission teams at no cost. To schedule a
training or to inquire about becoming a training
facilitator,
email
Kristen
Bennett
at
kbennett@usgs.gov.
Acknowledgments: We thank NASA and the USGS for
funding this work, and Moses Milazzo and Alex
Etheridge for developing the original SEES training.
References: [1] Gilpin, L. (2016) High Country News
[2] Ghorayshi, A. (2015) Buzzfeed News [3] Ghorayshi,
A. (2016) [4] Clancy, K.B.H et al. (2017) DOI:
10.1002/2017JE005256 [5] Darley, J.M., Latane, B.
(1970) ISBN-13:978-0139386138 [6] Feldblum, C.R.
and Lipnic, V.A., (2016) EEOC [7] Basile, K.C. (2016)
doi:10.1056/NEJMe1503952 [8] Swan, S.L. (2015) WI
Law Rev. [10] DeGue, S. (2014) White House Task
Force: Evidence-Based Strategies for the Primary
Prevention of Sexual Violence Perpetration.
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ANDEAN MAN & THE ASTRONAUT: EXCLUSION BY INCLUSION IN EARLY SPACE MEDICINE
Jordan Bimm, PhD, University of Chicago, Institute on the Formation of Knowledge (IFK), (jordanbimm@uchicago.edu).
Introduction: To foster lasting inclusion, diversity,
equity, and accessibility in space fields, it is crucial to
have an understanding rooted in the humanities and social sciences of how these came to be problems requiring our urgent attention in the first place. A deeper understanding of the past can help us make more informed
decisions in the present and the future. Based on historical research in U.S. Air Force (USAF) and National
Aeronautics and Space Administration (NASA) archives, this project turns to very early space medicine
research conducted in the 1950s to examine how an entire group of humans were disqualified from spaceflight.
In 1958, Bruno Balke, a former German Luftwaffe
doctor working for USAF, led a team of airmen up Colorado’s Mount Evans for a six week long experiment
near the summit at 14,000 feet. Could acclimatization to
the thin mountain air via intense physical activity boost
the oxygen efficiency of future astronauts living in artificial low-pressure spacecraft environments? To judge
their improvement, Balke, an expert in the nascent field
of space medicine, compared their performance not with
military test-pilots, but with high-altitude Indigenous
people he had studied in the Peruvian Andes.
This project expands existing discussions of diversity and inclusion beyond their traditional focus on
NASA in the 1960s U.S. Civil Rights era and the slow
integration of women and visible minorities into the astronaut corps and space sciences. This earlier case from
the pre-NASA era in the 1950s puts a focus on the permanent residents of Morococha, Peru, who participated
in an effort to define an ideal spacefaring body. More
than recovering the story of a nearly forgotten group of
astronaut-adjacent test-subjects, this project shows how
racial discrimination in space medicine and exclusion
from spaceflight functioned by inclusion.
Balke studied and even celebrated the bodies of Morocochans, but he never considered them as potential astronauts. Even though he was very interested in the remarkable altitude tolerance of Morocochan miners, and
even believed they were particularly well-suited for
space, he never contemplated or suggested including
them as potential astronaut candidates. His plan was always to “train prospective crewmen as closely as possible to the physical standards of these natives.” Balke assumed the category of “astronaut” was reserved for
white men in excellent physical condition and structured
his studies in a way that ensured this outcome.
This project connects Balke’s little-known space
medicine research for the U.S. Air Force in the Peruvian

Andes to his later attempt in the summer of 1958 to replicate the abilities of the Morocochan miners in white
American airmen on Mount Evans. Balke’s approach
reduced Morocochan miners to useful human material
required to physically perfect white military men for
space. Recovering Balke’s work places the high-altitude
Indigenous person and the mountaineer alongside the
familiar figure of the pilot in the genealogy of the early
American astronaut. It also focuses our attention on
how—counterintuitively—inclusion in space medicine
studies can lead to exclusion from space. It show how
beyond previously-identified social and institutional
barriers to access, additional barriers can exist within
medical knowledge of the human body itself. This perspective on how a lack of IDEA principles can appear
through the targeted inclusion of marginalized and vulnerable populations can guide future efforts to increase
diversity and equitable access to space.
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Making Planetary Science More Inclusive: Accomplishments and Recommendations from the DPS
Professional Culture and Climate Subcommittee (PCCS) Shawn M. Brooks1(Shawn.M.Brooks@jpl.nasa.gov),
James H. Roberts2, Jodi R. Berdis2, Ingrid J. Daubar3, Serina Diniega1, Michaela Leung4, Joseph R. Masiero5,
Jennifer L. Piatek6, Julie A. Rathbun7, Edgard G. Rivera-Valentín8, Krista M. Soderlund9, Driss Takir10, 11
1
Jet Propulsion Laboratory/Caltech, 2Johns Hopkins Applied Physics Laboratory, 3Brown University, 4University of
California, Riverside, 5Caltech, 6Central Connecticut State University, 7Planetary Science Institute, 8Lunar and
Planetary Institute, 9University of Texas at Austin, 10Jacobs Technology Inc., 11NASA Johnson Space Center

The American Astronomical Society's (AAS) Division
for Planetary Sciences (DPS) Professional Culture and
Climate Subcommittee (PCCS) was formed in 2016
with the charter "to consider and recommend actions
that the DPS Committee can take to promote a broadly
inclusive professional community characterized by
respect, honesty, and trust, so that people of diverse
backgrounds are – and perceive themselves to be –
safe, welcome and enabled." The composition of the
current twelve-member subcommittee spans multiple
axes of diversity and includes a graduate student
representative to provide perspectives and insights
from the student population of the planetary science
community. In addition to being subject to the AAS
Code of Ethics and the AAS Anti-Harassment Policy,
PCCS members adhere to our Code of Conduct
(https://dps.aas.org/sites/dps.aas.org/files/professiona
l-climate/CoC_PCCS_finalposted_2021.pdf), which
codifies rules and guidelines for interactions among
PCCS members and lays out policies for its
enforcement.
One of the subcommittee's key activities is supporting
the annual Fall Meeting of the DPS. Representatives
from the PCCS serve on the local and scientific
organizing committees. With the recent commitment
to holding the Fall 2022 DPS meeting in a hybrid
format, a virtual organizing committee, which also has
PCCS representation, was formed to streamline the
online experience for remote attendees. Each year, the
PCCS coordinates a speaker to present on Inclusion,
Diversity, Equity and Accessibility (IDEA) issues.
The goal of this plenary presentation is to introduce
and reinforce IDEA topics to all DPS meeting
attendees.
Previous speakers have focused on
Accessibility at conferences and microaggressions,
among other topics. Previous plenary talks organized
by the PCCS are available on the PCCS webpage
(https://dps.aas.org/leadership/climate). The PCCS
has also encouraged the DPS meeting to have a session

of contributed talks that focus on IDEA issues. So that
authors need not choose between presenting their
science and giving a talk about IDEA, abstracts
submitted to this session do not count toward the oneabstract limit imposed on first authors. The PCCS also
analyzes the previous year's meeting survey results
and presents that analysis to the DPS Committee,
highlighting accessibility and inclusivity issues or
improvements.
Another focus of the PCCS is the organization of
community resources:
1.
COVID-19 resources
(https://dps.aas.org/covid19-resources)
2.
Actionable steps to make our community
more equitable
(https://dps.aas.org/inclusivity/actionable-steps)
3.
DPS PCCS reading list
(https://dps.aas.org/pccs-reading-list)
As part of identifying the demographics and needs of
the planetary science community, we spearheaded the
writing, implementation, and analysis of a DPS
Workforce Survey [1, 2]. This survey consisted of 2
parts: one that identified the needs and desires of the
DPS membership [3] and one that surveyed the entire
workforce and was used by the Planetary Science and
Astrobiology Decadal Survey state of the profession
writing group. Based on that work and continued
learning about best practices and the range of
demographic identities that could be tracked, PCCS
serves as a resource to DPS and AAS in the
development of future surveys.
Significant efforts are being implemented to support
critically underrepresented minorities within the
planetary science community. The PCCS played a key
role in establishing a partnership between the DPS and
the National Society of Black Physicists (NSBP). As
part of the Joint DPS-NSBP speaker program, a
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presenter from the annual meeting of the NSBP will be
invited to speak at the following DPS Fall meeting and
at an academic or research venue of their choosing, in
order to enhance the visibility of underrepresented
minority scientists and their research. In addition, a
DPS-supported fund to support attendance at the
annual DPS and NSBP meetings has been established
(https://dps.aas.org/Inclusivity/supportunderrepresented-minority-communities-planetaryscience). It is anticipated that the partnership with the
NSBP will serve as the blueprint for additional
partnerships with other minority-serving STEM
professional societies such as the Society for
Advancement of Chicanos/Hispanics and Native
Americans in Science (SACNAS), the National
Association of Black Geologists and Geophysicists
(NABGG), the American Indian Science and
Engineering Society (AISES), and the newly formed
Society of Indigenous Physicists (SIP).
The PCCS also makes yearly recommendations to the
DPS committee, which are also available on the PCCS
website (https://dps.aas.org/leadership/climate). In
recent years, the recommendations have included
ways to support critically underrepresented minorities
within the planetary science community, making DPS
prizes more inclusive, and encouraging the Planetary
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Science Journal to collect demographic information
from authors in order to understand barriers in place in
our field. Past recommendations, along with further
information on the PCCS, can be found at
https://dps.aas.org/leadership/climate.
Acknowledgments: A portion of this research was
carried out at the Jet Propulsion Laboratory, California
Institute of Technology, under a contract with the
National Aeronautics and Space Administration
(80NM0018D0004).
Government sponsorship
acknowledged. Copyright: 2022. All rights reserved.
References: [1] Rathbun, J., E. Rivera-Valentín, A.
Hendrix (2021). “The State of the Planetary Science
Community: Results from the 2020 DPS Workforce
and Members Survey.” AAS Division of Planetary
Science meeting #53, id. 504.01. Bulletin of the
American Astronomical Society, Vol. 53, No. 7 e-id
2021n7i504p01. [2] Rathbun, J. A., A. R. Hendrix, A.
M. Porter, E. G. Rivera-Valentín (2021). “Results of
the 2020 Planetary Science Workforce Survey,
Funded by the DPS.” 52nd Lunar and Planetary
Science Conference, virtual, 15-19 March, 2021. LPI
Contribution No. 2548, id.2094. [3] Hendrix, A. and J.
Rathbun, “Results of the 2020 Planetary Science
Workforce Survey Conducted by the AAS-DPS”
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EXPLORING COLLABORATION AS COMMUNITY-MAKING PRACTICE. Dana Burton,
George Washington University (2110 G St. NW Washington, DC 20052, diburton@gwu.edu).
Introduction: There is power in community.
Particularly, the ways in which communities
collaborate is significant for advancing efforts of
inclusion, diversity, equity, accessibility, and
justice. Communities—whether in our work,
academic, or social lives—are lively spaces, in
which thoughts, practices, and debates may
arise. How communities allow for, encourage,
foreclose, or reinforce modes or levels of
experiential,
pedagogical/academic,
and
practical informational exchanges has an effect
on the kind of community that forms and the
potential for that community to change.
In this presentation, I reflect on my
experiences doing research amidst various
astrobiology communities. In so doing, I offer a
few preliminary conclusions and many evocative
questions about community-making as an
emergent process that can allow for openness,
inclusivity, and transformation. Briefly, my
dissertation fieldwork investigates how scientists
at NASA grapple with the difficult challenge of
searching for evidence of life in outer space. As
an anthropologist, I am interested in the
methodological
strategies and everyday
practices scientists turn to in order to ask
scientifically pertinent questions, design
experiments, organize missions, and negotiate
with technologists, engineers, modelers, and
proposal
reviewers.
Throughout
my
ethnographic fieldwork at Ames Research
Center, as well as with cross-facility groups such
as Network for Life Detection and Prebiotic
Chemistry and Early Earth Environments
Consortium, I had the opportunity to sit in on
meetings, workshops, and conferences that
involved the coming together of members of the
astrobiology community. As a social scientist in
a scientific space, I learned through observation
and collaboration the varying degrees these

spaces
allowed
for
or
encouraged
interdisciplinary discussion, cross-career level
engagement, disagreement or conflict resolution,
and speculative or creative efforts. Each
group—each community— offered a different
lens into the practices of community-making as
a part of astrobiological scientific practice.
Observing scientists as they collaborated, and
participating myself in their work, forms the
underlying foundation for this presentation’s
focus on community-making processes.

Atacama Desert, Chile: Site of Fieldwork, 2020
Acknowledgements: Research for this
dissertation was funded by a NASA-Society for
the History of Technology Fellowship
(2019-2020), a Wenner-Gren Foundation Grant
(2020), and a National Science Foundation
Grant (2020-2021).
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UNDERSTANDING CHALLENGES STUDENTS OVERCOME TO ENGAGE IN L’SPACE ACADEMIES
AND INTERNSHIPS. S. R. Buxner1, S. Klug Boonstra2, and D. Garcia2, 1Planetary Science Institute (1700 E. Ft.
Lowell Suite 106, Tucson, AZ 85711), buxner@psi.edu), 2(Arizona State University, School of Earth and Space
Exploration, Tempe, AZ 85278)
Introduction:
The Lucy Student Pipeline
Accelerator and Competency Enabler (L’SPACE) is a
NASA-funded virtual STEM workforce development
program for undergraduate students from across the
United States. The virtual academies provide students
with relevant technical workforce skills and training
using NASA projects. In addition to virtual academies,
students are invited to apply for summer internships. Pre
2020, these were held in person and during the past two
years have been held virtually. Since its inception, the
program has provided training for over 5,000
undergraduate students from over 650 colleges and
universities (248 community colleges and 249 federally
designated Minority Serving Institutions (MSIs).
Students represent all 50 US states, Puerto Rico, and
Guam. Overall, students of color represent 41% of
participants and female students are 40% of
participants.
Evaluation is Key to Evolution and Building a
Successful, More Equitable Model: Throughout the
L’SPACE Program, we have used surveys, interviews,
conversations, and reflections on student work to
identify ways to better support participants. L’SPACE
is fast-track and iterative, meaning the leadership team
uses the data and feedback to inform changes which can
be implemented immediately to improve the program.
In each academy iteration, L’SPACE has added
elements to the program to ensure participants gain
relevant workforce experience and identify areas that
could use improvement. Continually collecting
feedback has allowed the program to nimbly adapt to
student needs and changing conditions due to the
pandemic. These recommendations are helping the
program create future internship opportunities that
blend in person and virtual aspects to serve a diverse set
of needs.
Identifying Barriers to Success for Participants:
In addition to program assessment, a non-facilitator
evaluator has conducted focus group and individual
interviews with nearly 100 students between 2019 and
2021 to understand barriers and challenges that students
face in participation in both the virtual academies and
internships. These challenges included students who
have struggled to stay in school for socioeconomic and
family obligations, students facing homelessness, food
insecurities, PTSD, domestic violence, and lack of highquality instruction in earlier education experiences.
Students also battle imposter syndrome, lack of role
models, lack of funding, and condescending faculty.

Virtual internships have also allowed us to uncover
additional barriers that can be mitigated through virtual
internships that include caring for children and parents,
ability to keep full time employment to ensure benefits
for the family, and other obligations that do not allow
students to travel. The success of the virtual internship
is opening up new possibilities to includes students in
internships in the future.
Acknowledgments: The L’SPACE Program wishes
to acknowledge the Lucy Mission Team and the
L’SPACE faculty for all their time and effort in
supporting the L’SPACE Program. We also thank
NASA Science Mission Directorate for their
willingness to deviate from the traditional model for
mission student collaborations to provide an
opportunity for a more equitable and inclusive pathway
to access technical workforce development that is
empowering their emerging workforce.
Additional Information:
Learn more about
L’SPACE at https://www.lspace.asu.edu/ .
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VIRTUAL CONFERENCING AS A TOOL FOR ACHIEVING AN ACCESSIBLE, INCLUSIVE
ENVIRONMENT. A.C. Cowart1, 1Stony Brook University, 255 Earth and Space Sciences Building, Stony Brook,
NY, 11790 (justin.cowart@stonybrook.edu)
Introduction: The organization of virtual
conferences in response to the COVID pandemic
provided a glimpse of what future large-scale virtual
conferences may look like. Although these conferences
experienced several accessibility and engagement
issues, these issues arise from the combination of
several factors including: the short notice provided by
the pandemic situation, community inexperience with
virtual
platforms,
and
first-time
hiccups.
Unfortunately, the net response to these issues appears
to have been negative. As robust COVID pandemic
response measures have been deprioritized, community
sentiment appears to favor a “return to normal” with
in-person conference formats. This desire is
unfortunate, as virtual conferences provide several
strong advantages in responding to problems
associated with accessibility and inclusivity in the
planetary science field. Here, I briefly describe some
of these issues and areas in which in-person
conferencing creates an inaccessible or non-inclusive
environment. This is not intended as an exhaustive list
but aims to highlight several problem areas that have
repeatedly arisen in discussions with fellow planetary
scientists.
Problem A – Personal Safety: In-person
conferencing commonly occur in spaces in which
working scientists may be physically, mentally, or
socially uncomfortable. For example, the annual Lunar
and Planetary Science Conference is held in The
Woodlands, Texas. In recent years, the Texas state
government has passed (or attempted to pass) several
measures reducing the rights of marginalized
populations and encouraging citizen policing of the
targeted populations. In this environment, historically
marginalized groups may face negative interactions
with law enforcement and discrimination from the
surrounding community. These policies also have a
chilling effect on personal expression, such as open
expressions of gender identity (e.g. dressing in genderaffirming manner).
In addition to issues relating to the political
environment, scientists also face safety issues
regarding the medical environment. In-person
conferencing presents a health risk to scientists,
particularly immunocompromised / immunosuppressed
groups. “Con crud” – or catching any one of the
number of illnesses brought to the in-person
convention site through travel and close contact – is a
normalized experience associated with convention

attendance. This is in part because for most scientists,
con crud is merely an inconvenience. However, for
scientists with immune system issues, the presence of
con crud may cause longer-lasting health effects or
even discourage conference attendance entirely. The
negative sociopolitical response to non-pharmaceutical
interventions for COVID, including masking, increases
the threat faced by immunocompromised scientists.
These above issues are present to a greater or lesser
extent in every in-person conference environment –
while some locations may be safer than others, they
still do not provide the same sense of safety provided
by a familiar environment.
Problem B – Neurodiversity: Neurodiversity
describes the variation people exhibit in the ways they
think, including how they learn, socialize, maintain
attention, and express themselves. Although developed
to describe behaviors associated with the autism
spectrum, is is useful to incorporate other groups
within this framework, such as those with auditory
processing disorders, learning disabilities, and ADHD,
among many others. In this abstract I will describe
people
who
exhibit
normative
ability
as
“neurotypical,” while those who do not as described as
“neurodivergent.” Academic learning is geared
towards neurotypical thought patterns and learning
behaviors. This orientation towards normative ability
can be illustrated with several shortcomings present in
in-person conferencing. For example, verbal
presentations rely on normative levels of hearing, as
sign-language or closed captioning services are
typically not available. Poster sessions rely on
individuals’ ability to engage effectively with large
volumes of text to identify research that may be of
interest to them, which may prove problematic for
those with dyslexia. Social interactions are often
uncomfortable for those with autism or an anxiety
disorder, effectively causing them to withdraw as the
conference proceeds.
In-person conferencing provided neurodivergent
persons with the toolset to engage effectively with
conference presentations for the first time. The ability
to submit questions via chat allowed socially anxious
individuals to engage in ways they may not have been
comfortable with in an in-person format. The ability to
watch presentations or read posters at leisure allowed
those with information processing issues to absorb a
greater amount of conference material than they
otherwise would have. Presentations could contain
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closed captioning, allowing the hard of hearing to
better follow the presentation. However, these benefits
are not limited to neurodivergent individuals – virtual
conferencing allowed neurotypical individuals to
reduce scheduling conflicts between presentations of
interest. From this standpoint, virtual conferencing
allows for more effective and efficient exchange of
information.
Problem C – Cost: The costs of attending an inperson conference can be daunting or prohibitive,
particularly for early career scientists. While costs are
usually covered via institutional processes (e.g., travel
advances, reimbursements, travel grants), aspects of
these processes may leave scientists in a financial
deficit for weeks or months when the system works as
expected. This process may take even longer when
scientists and their institutional accounting structures
disagree on which costs are covered by their funding
sources, a relatively common occurrence.
In the last five years, the average distant out-oftown attendance cost for the Lunar and Planetary
Science Conference has been between $1500-$2500
depending on airline ticket prices, choice of lodging,
and other logistical considerations. These costs have
risen with time, and in effect, have increased the
financial barrier to participation over time. Although
several tactics have been adopted to address the issue,
including travel grants and awards, these tactics do not
sufficiently address the full extent of the problem.
I will use three examples from the LPI Career
Development Award to illustrate this issue. First, the
award is presented “to the top applicants” in a format
presupposing a good relationship between student and
advisor, familiarity with producing attention-grabbing
application packages, and institutional ability to
produce research that is considered the best possible
use of limited funding. These issues are particularly
disadvantageous for undergraduate and early graduate
students. Secondly, “due to security issues, citizens of
countries on the U.S. State Department Designated
Countries List are not eligible” for the award. This
functionally excludes several large groups of
international scientists, particularly those from China
and the Middle East. Finally, the award sets the
expectation of approximately four hours of volunteer
service, or a full half day of a four-and-a-half-day
conference. This effectively reduces the time available
for a disadvantaged award recipient to network relative
to others.
Rather than relying on a patchwork of funding
sources that do not cover all interested parties and
presume early career scientists to be aware of all
possible funding sources, virtual conferencing
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effectively reaches more scientists in need by lowering
barriers to entry across the board.
Adopting and Integrating Virtual Conferences:
The purpose of this abstract is not to advocate solely
for “virtual only” or “in-person only” conferencing,
but to highlight several of the issues associated with inperson conferencing and to advocate for a stronger
integration and adoption of the virtual environment. As
alluded to in the section regarding neurodivergency,
people have different attitudes regarding what does and
does not work for them. Virtual conferencing is not a
one-size-fits-all solution, but it does address several
long-standing issues inherent to an in-person format.
Complaints
regarding
COVID-era
virtual
conferencing centered on the strong difference in
experience between the familiar in-person format and
unfamiliar virtual format. Many scientists expressed
doubt about its utility as a networking tool, others
lamented the loss of face-to-face meeting. However,
many others thrived in the environment, using the
toolset to their maximum advantage. Scientists who
were previously unable to attend in the past, who feel
uncomfortable within an in-person setting, or have
differences processing information were able to
develop a conference experience that worked for them.
Unfortunately, this disconnect in conference
experience appears to have been generational, with
early career scientists looking for career opportunities
actively networking with one another, and established
scientists with the career opportunities largely absent
from the picture.
What is needed is stronger buy-in to the virtual
conferencing format and integration of the format with
in-person conferencing. The discomfort experienced
by those favoring in-person conferences is similar to
the discomfort typically felt by those favoring virtual
conferences. Integration of the two formats and more
proactive engagement with tools that aid marginalized
groups is needed should planetary science wish to
become a more accessible and inclusive field.
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IMPROVING IDEA THROUGH NASA'S PLANETARY SCIENCE DIVISION'S PROPOSAL
PROCESSES. D. Daou1, L. Moore1, A. L. Nahm2, S. A. Rinehart1, D. Santiago-Materese1, M. Thompson1, K. E.
Vander Kaaden1, R. N. Watkins,2, N. Zellner1, 1NASA Headquarters, 300 E Street SW, Washington, DC 20546;
2
Arctic Slope Regional Corporation, Federal, Beltsville, MD 20705. (Corresponding E-mail Address:
doris.daou-1@nasa.gov).
Introduction:
NASA’s
Science
Mission
Directorate (SMD), including the Planetary Science
Division (PSD), is strongly committed to promoting a
culture of inclusion, diversity, equity, and accessibility
(IDEA). This commitment not only supports NASA’s
core value of Inclusion but it also supports people in
the science community. By encouraging and practicing
efforts focused on IDEA, NASA embraces the full
variety of environmental, organizational, and
individual dynamics and characteristics to support a
variety of career paths. NASA’s full Policy Statement
on Diversity, Equity, Inclusion, and Accessibility for
NASA’s Workforce and Workplaces can be found here:
https://www.nasa.gov/sites/default/files/atoms/files/20
21_administrator_policy_statement_on_deia_at_nasa_
9-28-21_tagged.pdf.
A multitude of actionable efforts are underway to
increase IDEA throughout the proposal process. These
include the implementation of dual anonymous peer
review, no due date programs, virtual panels, and
inclusion plans.
Dual Anonymous Peer Review (DAPR):
Motivated by a successful study conducted for the
Hubble Space Telescope guest observer program [1],
SMD has piloted the DAPR review process, where not
only are proposers unaware of the identities of their
reviewers, but the reviewers are also unaware of the
identity of the proposers while evaluating the scientific
merit of the proposal. It is the intent of PSD that
DAPR aids in a fair and equitable review of proposals.
DAPR has been piloted in several PSD research
programs to date, and initial results indicate reviews
focused on science as opposed to people, high
compliance with DAPR requirements, and the potential
to address implicit bias. In PSD, the following
programs have utilized or will utilize the DAPR
process: Habitable Worlds (HW), New Frontiers Data
Analysis Program (NFDAP), Lunar Data Analysis
Program (LDAP), Mars Data Analysis Program
(MDAP), Cassini Data Analysis Program (CDAP),
Discovery Data Analysis Program (DDAP),
Exoplanets Research Program (XRP), Mars Science
Laboratory Participating Scientists Program (MSL
PSP), and the OSIRIS-REx Participating Scientists
Program (ORSAPSP). Additional information about
the DAPR process, as well as guidance for both

proposers and reviewers, can be found here:
https://science.nasa.gov/researchers/dual-anonymous-p
eer-review.
No Due Date Programs: No due date (NoDD)
programs, also called programs with rolling
submissions, are ones in which proposals for a given
call are accepted at any time over the course of the
year. Currently in PSD, there are seven programs
utilizing the NoDD process. These programs include
Emerging Worlds (EW), Solar System Workings
(SSW), Planetary Data Archiving, Restoration, and
Tools (PDART), Exobiology (ExoBio), Solar System
Observations (SSO), Planetary Instrument Concepts
for the Advancement of Solar System Observations
Program (PICASSO), and Laboratory Analysis of
Returned Samples (LARS). In addition to the lack of
due date, the NoDD programs do not require the
preliminary statement process (e.g., Notice of Intent or
Step-1). It is the intent of PSD that NoDD programs
provide flexibility for proposers, minimize/eliminate
conflicting due dates, provide increased flexibility for
smaller institutions or those with thinly staffed
authorized organizational representative (AOR)
departments, and allow proposers to participate in
reviews more readily. Additional information about the
NoDD
process
can
be
found
here:
https://science.nasa.gov/researchers/nodd.
Virtual Panels: With the impacts from the
COVID-19 pandemic halting travel and in-person
gatherings since March 2020, the agency transitioned
to virtual panels to avoid a disruption in the proposal
review cycle. Virtual panels are hosted almost entirely
via the Google Platform. Credentials are provided to
each panelist for a specific panel and can be used to
access the necessary information only for the duration
of the panel. Google Drive is used for all document
editing and Google Meet, which has the option of
closed captioning, is utilized for the “face-to-face”
interactions and discussions. To increase networking
opportunities and communications among the
panelists, some programs have also incorporated a
Slack channel into the virtual review process or a
coffee hour for informal chats with the Program
Officers. It is the intent of PSD that virtual panels
would increase flexibility for panelists, allowing
panelists who typically could not participate due to the
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burden of travel the opportunity to participate, and
increase the accessibility of panel participation to the
planetary science community by removing barriers
associated with in-person review panels. NASA
continues to welcome feedback from the community
on how to improve virtual review panels.
Educating Panel Members. In our continued efforts
to educate our panelists and ensure our review process
is inclusive, equitable, and accessible for our diverse
team of reviewers, tools and resources are provided to
all panelists. We understand the virtual environment
can be overwhelming with the many tools members of
our community are required to utilize, each entity
having their own preference. In an effort to increase
the accessibility of the virtual review process and to
ensure all panelists are comfortable with our preferred
platform, a Google Docs training video is provided
prior
to
the
start
of
the
panel:
https://www.youtube.com/watch?v=pnu93W05pdM&t
=13s. Panelists are also requested to view NASA’s
Implicit
Bias
video,
found
at
https://www.youtube.com/watch?v=lI_qDLIue0I, prior
to participating on a review panel. Furthermore, in an
effort to set expectations of panelists, SMD has
developed the “NASA Science Mission Directorate
Codes of Conduct for Review Panels”, which is
provided to panelists prior to panel discussions and can
be
found
here:
https://science.nasa.gov/science-pink/s3fs-public/atom
s/files/SMD%20Codes%20of%20Conduct%20for%20
Review%20Panels_0.pdf.
Inclusion Plans: In support of NASA’s value of
Inclusion,
SMD’s
Astrophysics
Division’s
Astrophysics Theory Program (ATP), led by Evan
Scannapieco, undertook an Inclusion Plan pilot
program in ROSES-2021. The goal of this pilot
program was to determine if SMD could assess
whether R&A investigations would promote inclusion
and to determine if such assessments could factor into
selection decisions [2]. This program was met with
overwhelming support from the community, and expert
IDEA reviewers from ATP’s pilot program identified
several ways to refine both the solicitation and review
process [2]. The cross-directorate Payloads and
Research Investigations on the Surface of the Moon
(PRISM) program run by the Exploration Science
Strategy and Integration Office (ESSIO) expanded
upon this pilot program by requiring inclusion plans in
their ROSES-2021 solicitation. PRISM implemented
several changes made based on the ATP findings, such
as requiring proposers to include metrics of success in
their plans, explicitly allowing the use of PRISM funds
for inclusion plan efforts, and calling out inclusion
plans as distinct from public engagement efforts. While
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the findings from the PRISM review are still being
finalized, a few notable items that came out of the
second phase of this pilot program are 1) social
scientists should be involved in both drafting
solicitation language and reviewing inclusion plans; 2)
the solicitations should acknowledge that teams of
different sizes have different resources available to
them and suggestions of ways to address this; and 3) it
was unclear why only inclusion is being considered,
and not all aspects of IDEA. Like ATP, the PRISM
program found that it is preferable to have panels that
included people with IDEA expertise to review
Inclusion Plans, and the panels should be ~50%
members of the planetary science community and
~50% IDEA professionals from outside of the
community. More ways to refine both solicitation
language and the review process were identified by the
expert panelists. This pilot program has illuminated the
need for a better understanding of both inclusivity and
barriers to positive working environments within
planetary science.
Several additional programs in ROSES-2022 will
be requiring Inclusion Plans with the goal to have these
count towards selection decisions in the near future.
These programs outside of PSD include Earth Surface
and Interior (ESI), Interdisciplinary Research in Earth
Science (IDS), Space Weather Centers of Excellence
(SWxCs), Astrophysics Research and Analysis
(APRA), Strategic Astrophysics Technology (SAT),
Theoretical and Computational Astrophysics Networks
(TCAN), Astrophysics Pioneers, LISA Preparatory
Science (LPS), Astrophysics Decadal Survey Precursor
Science (ADSPS), PRISM, and Stand Alone Landing
Site Agnostic (SALSA) PRISM. Outside of
ROSES-2022, the upcoming Solar System Exploration
Research Virtual Institute Cooperative Agreement
Notice (SSERVI CAN) will also require Inclusion
Plans.
Acknowledgments: SMD thanks all who have
contributed to submitting proposals, participating on
review panels, reviewing Inclusion Plans and helping
improve this process as we work towards promoting
and supporting inclusive practices. We acknowledge
and appreciate the efforts of Evan Scannapieco and the
Astrophysics Division R&A IDEA Task Force for
piloting the initial Inclusion Plan Program.
References: [1] Johnson, S. K., and Kirk, J. F.
(2020) PASP, 132(1009), 034503. [2] Scannapieco, E.
(2022) The Astrophysics Division Inclusion Plan Pilot
Program.
https://science.nasa.gov/science-pink/s3fs-public/atom
s/files/Inclusion_Plan_White_Paper_draft_for_posting
_07-Feb-2022.pdf
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Investigating IDEA Work in Geoscience Departments Across the United States: Who carries out this work?
What motivates faculty to become involved? How is faculty IDEA labor recognized and rewarded? M.E. Elwood Madden1, A. Kotash1, M. Woodle1, J. Bhattacharya1, A. Cerato1, M. Fahs1, J. Irungu1, E. Martin1, L. Snyder1,
and G. Soreghan1, 1University of Oklahoma, Norman, OK (melwood@ou.ed)
Introduction: Racial and ethnic diversity in the geosciences, including planetary science is exceptionally
low, even relative to other STEM fields. Alarmingly,
these demographics have not shifted significantly over
the past 40 years, even as gender representation improved, and despite sustained attempts to achieve diversity [1](Bernard & Cooperdock, 2018). This result
does not reflect a lack of study, but — to some degree— a lack of effectiveness, especially in achieving
retention beyond the undergraduate degree [2] (Whittaker and Montgomery, 2014).
Growing and sustaining diversity in academia
and research labs requires addressing the climate and
culture— including career-advancement structures [3]
(Rice and Alfred, 2014)– a macrosystem approach to
diversity and inclusion [4] (Wolfe & Riggs, 2017). In
other words, mentoring early career planetary scientists
with systemically underrepresented and marginalized
(URM) identities is not enough; institution-scale and
discipline-scale cultural change is critical [5] (Ovink &
Veazey, 2011). Planetary science, and geosciences
more broadly, will suffer if we fail to hire, support,
encourage, and mentor faculty who actively support
diversity, equity, and inclusion (DEI) efforts to achieve
success in tenure and promotion. Institutional barriers
impede progress because traditional evaluation criteria
focus on research metrics (and secondarily teaching
within academia), with minimal acknowledgment of
service, which is where “diversity activities” commonly fall. Activities such as mentoring URM students in
research, implementing inclusive teaching and mentoring practices, and collaborating with postdocs and junior faculty are undervalued. In addition, the invisible
labor carried out by many URM scientists is often ignored in traditional evaluation systems (e.g. one-onone listening sessions, educating uniformed colleagues,
providing peer mentoring and support for other URM
colleagues).
Constraints on faculty time impede implementation of effective teaching and mentoring practices, which can improve diversity, inclusion, and equity
in the geosciences [6] (Riihimaki & Viskupic, 2020). If
these practices occur and go unrewarded in evaluations
or tenure and promotion processes, change for the better may also fail; motivations reflect expectancies of
effort and outcome, and thus individuals lose motivation when the outcome is unvalued [7] (Walker & Symons, 1997). Recognizing and rewarding equitybuilding activities as valid and valued work is a big
step toward removing educational disparities in STEM;

sustained change requires such changes in systematic/institutional practices [2]. Therefore, we suggest that
evaluations of faculty, research scientists, postdocs,
and other PI-level roles, must be scrutinized, deconstructed, and revised within our institutional systems to
lower the barriers for meaningful DEI work that will
support and engage current and future URM students
within planetary science and the geosciences more
broadly. While numerous studies have documented
the bias in academic reward systems that affect women
and URM faculty, few studies have investigated and
demonstrated how reward system can be revised to
IDEA outcomes.
This project focuses on geoscience faculty, as
faculty have a significant impact on the climate and
culture within undergraduate and graduate programs,
thus influencing future scientists at a critical juncture
in the their career and personal development (Figure
1). However, we hope that our work can be adapted to
evaluations of other professional Planetary Science
roles, including research scientists, project leads, principle investigators, program managers, and other management, leadership, training, and mentoring positions.

Figure 1. Faculty who engage in evidence-based IDEA
work can have a significant impact on our future planetary science community. Faculty efforts should be recognized and supported through evaluations that equitably value and reward IDEA work
Research Methods: We attempted to collect faculty
demographic data via a survey of geoscience departments nationwide to gain a baseline understanding of
the distribution of faculty identities within academic
programs. We also conducted videocall interviews of
faculty in focus geoscience to learn how existing evaluation systems impact their perceptions, motivation,
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and efforts to engage in DEI learning and work were
completed in fall 2021. We randomly invited 3 faculty
members representing different career stages (Assistant
or Association/Full) and with different perceived identities (women+URM) from each department to participate, in hopes of gaining different perspectives. We
are currently collecting data through a national survey
of geoscience faculty, including planetary scientists, to
further expand our understanding of ongoing IDEA
activities, motivations, and evaluation practices across
a broader range of faculty.
Faculty Demographics, Interviews, and Surveys:
Faculty Demographic Data- Our efforts to collect
and collate high quality geoscience faculty demographic data from institutional research offices across the
United States were largely unsuccessful. Despite wide
recruitment efforts, we only received institutional data
from <60 departments. Of the responses we did receive, most contained only the most broadly classified
data (binary gender data, URM status), without detailed data needed to investigate the intersectional
identities (e.g. Black women, Native American men).
Based on questions and responses we received from
administrators and faculty leaders, we infer that the
there were significant institutional barriers that prevented department chairs and directors from gaining
access to the institutional data or sharing the data beyond the institution. Funding agencies and/or professional organizations may be more effective at collecting, collating, and sharing this type of faculty demographic data. The data may also exist in Department of
Education repositories, but is not publicly available at
the discipline level, only within the broad Physical
Sciences classification.
Faculty Interviews- We interviewed 45 geoscience
faculty members in X departments across the U.S. to
learn about the types of IDEA work they are aware of
within their program, their own IDEA efforts, and
what motivates them to engage in IDEA work. We also
asked faculty whether IDEA efforts are valued in
workload policies, evaluations, tenure/promotion decisions, raises, awards, or bonuses, as well as questions
about how IDEA work is distributed amongst faculty
within their department. Initial results suggest that
>70% of the respondents perceived that IDEA work
was not recognized or valued in their department’s
evaluation systems and almost 90% of respondents
reported IDEA work is not equally distributed, with
women and early career faculty carrying out most of
the labor. We continue to code and analyze the interview responses to glean insight into motivations and
equitable evaluation structures that recognize and reward IDEA work.
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Geoscience Faculty Survey- as of Feb 15th, 2022
we have collected 398 responses to our national survey
which asks similar questions to those covered in the
interview. We hope to collect ~100 more survey responses before we delve into data analysis.
Next Steps:
The project team continues to analyze the data collected through our interviews and will begin analyzing
survey responses soon. Results will inform development of promising evaluation practices that equitably
recognize, value, and reward IDEA work. We plan to
share example evaluation language, templates and other resources with the geoscience and planetary science
community through journal articles and webinars in
2023.
Acknowledgments: Funding was provided by NSF
Award #2037455 through the Geoscience GOLDEN
program.
References: [1] Bernard & Cooperdock 2018, Nature
Geoscience,11,292-295.) [2] Whittaker & Montgomery
2014, Innov. Higher Ed., 39, 263-275. [3] Rice
&Alfred 2014, J. STEM Ed: Innov. and Res., 15, 4049. [4] (Wolfe & Riggs, 2017). [5] Ovink & Veazey
2011, Res. Higher Ed. 52, 370-394. [6] Riihimaki &
Viskupic 2020, J. Geosci. Ed., 68, 115-132 [7] Walker
& Symons1997, in Bass (ed.) Teaching Well and Liking It, 3-18.
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IMPROVING EARLY CAREER SCIENTIST PARTICIPATION IN DEEP-SPACE MISSIONS. B.
Fernando1, I. J. Daubar2, A. G. Marusiak3, M. Baker4, M. P. Panning5, S. Smrekar5, W. B. Banerdt5, S. Stanley6,
1
Department of Physics, University of Oxford (benjamin.fernando@chch.ox.ac.uk), 2Department of Earth,
Environmental and Planetary Sciences, Brown University, 3Jet Propulsion Laboratory, California Institute of
Technology, 4Center for Earth and Planetary Studies, Smithsonian National Air and Space Museum, 5Jet Propulsion
Laboratory, California Institute of Technology, 6Department of Earth and Planetary Sciences, Johns Hopkins
University

Deep-space missions are unusual in that their lead
times are often decadal; and well-bonded teams carry
through naturally from one project to the next. For
Early Career Researchers (ECRs), especially those
without supervisory links to missions, this can be
challenging - it often seems like every ‘research niche’
has been taken, and regardless of the openness of other
team members a feeling of being an ‘outsider’ often
prevails at first.

•
•

•
During the lifetime of the InSight mission, the team
has launched a number of grassroots initiatives to
recognise and alleviate this perception. InSight
leadership has been supportive of these efforts, which
has been critical to their success. They appear to have
been effective and some may be easily reproducible on
other missions. Of course, none of these strategies in
themselves are sufficient to ensure recruitment and
retention of the most talented and diverse group of
ECRs possible, and ensuring a healthy working culture
is also crucial, but they may provide stepping stones
toward said objective.
•

•
•
•

•

•

Creating a team environment where members
are not disadvantaged by youth or lack of
seniority, and it is made clear that
contributions to papers or discussions are
explicitly valued independently of their author
Creating a ‘lightning talk’ format where any
researcher can present at the science team
meeting irrespective of status
Codifying these sentiments in a code of
conduct, which all team members must assent
to (e.g. [1])
Forming a Diversity and Inclusion Working
Group to consider and discuss issues relating
to ECR participation (amongst many other
topics), of equal standing to other science
groups [2]
Ensuring that a rotation of working group
chairs occurs throughout the mission, and
encouraging one co-chair of each group to be
an ECR with the other more senior
Running an ‘observer’ program for ECRs, and
making particular efforts to recruit from
marginalised or under-represented

•
•
•

communities (InSightSeers, inspired by
Europa Clipper – [3])
Forming an ECR group, with space to
organise social events (internal and for the
entire team)
Continuing to feature a diverse range of
researchers on all social media/website
spotlights, including those of relatively junior
status
Inviting a representative of the ECR group to
attend team leadership meetings
Setting aside time during team meetings for
interactions/mentoring between ECRs and PIs
Creating opportunities for ECRs seeking
employment to advertise their skills to PIs
Combining team meetings with other
conferences such that those with limited
funding are able to combine trips and save
funds

The following ideas were identified by the group as
options for future development, which for logistical
reasons and/or lack of funding we have not yet been
able to implement on InSight:
•
•

•

In-person observer programs, such as a
continuation of the virtual InSightSeers
Offering half-day ‘orientation’ sessions for
new team members before each team meeting,
covering roles, rules, data access, etc; thus
ensuring proper ‘onboarding’
Continued recruitment of Participating
Scientists, such that ECRs are able to gain coI status where appropriate

As our mission draws towards its close after many
years of working together, we wish to share some of our
experiences and ideas so that they might live on in other
teams and missions.
References:
[1] Diniega, S. et al (2020), LPSC #2482
[2] Marusiak, A. G. et al (2022), LPSC #1545.
[3] Daubar, I. J. et al (2022), LPSC #2146
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KA MĀLAMALAMA O KA MAHINA: BUILDING PATHWAYS FOR INDIGENOUS LUNAR SCIENCE
IN HAWAI‘I. C. M. Ferrari-Wong1,2, E. Costello1, K. Yoshida2,3, M. Abella2,4 1Hawai‘i Institute of Geophysics
and Planetology/Department of Earth Science, University of Hawai‘i at Mānoa (cfw@hawaii.edu), 2HONUA
Scholars, 3Stanford University, 4John A. Burns School of Medicine, University of Hawai‘i
Introduction: The name “Ka mālamalama o ka
mahina” means “Moonlight” with the word “mālamalama” also representing the light of knowledge. At
the University of Hawai‘i at Mānoa, in collaboration
with HONUA Scholars, we are currently developing a
new program called “Ka mālamalama o ka mahina:
Building pathways for indigenous lunar science in
Hawaiʻi”, motivated by a mission to improve participation and representation of Indigenous Hawaiians
and Pacific Islanders in planetary science, and by a
scientific goal to understand the development of the
lunar surface regolith.
This project represents the foundation of a new
collaboration between scientists at University of Hawaiʻi at Mānoa in the Department of Earth and Planetary Science, and HONUA Scholars, an organization
founded: (1) To combat the sharp decline in college
and graduate school enrollment, particularly among
Native Hawaiians as a result of educational complications due to COVID-19; (2) To empower Native Hawaiians to become leaders in science, technology,
engineering, and math (STEM) while foreign and
non-local interests continue to dominate Hawaii’s
technology sector. HONUA Scholars aims to promote
cultural, value-based STEM practices and to increase
STEM participation from indigenous communities.
Through this collaboration, undergraduate and
high school students will be connected with and supported by scientists at University of Hawaiʻi at Mānoa
to pursue a cutting-edge project and contribute to lunar science.
Objectives: The program will aim to: (1) establish
an ecosystem for local high school and undergraduate
students to develop STEM skills and access to more
opportunities in STEM higher education; (2) establish
a partnership between faculty at UH Mānoa and
HONUA scholars to develop and maintain a mentorship support system that uplifts indigenous students;
(3) develop mentorship plans to aid in personal goal
development and help students find success on their
terms; (4) empower Native Hawaiians to become
leaders in science, technology, engineering, and math
(STEM) while foreign and non-local interests continue to dominate Hawaii’s technology sector; and (5)
provide opportunities for local high school and undergraduate students to present cutting edge research to
the local community and wider scientific community.

Science Objective. The science objective will focus on understanding the present state of the regolith
in regions around lunar skylights. Skylights are locations where a lava tube is thought to have collapsed
and reveals the layering of lava flows below the regolith. We will use crater counts, rock abundance data,
and block counts to assess the state of regolith around
four skylights and place our analysis in the context of
the body of lunar scientific studies, including the
Apollo mission which sensed regolith depth. Because
this work focuses on the evolution of basalts on the
Moon and is oriented around skylight, a geologic feature also present on the Hawaiian islands, the science
objective represents a link between Hawaii and planetary science. The project includes analysis of data
from a number of NASA missions including the Lunar
Reconnaissance Orbiter Camper and Diviner Lunar
Thermal Radiometer, and will foster the development
of a number of widely applicable STEM skills including the use of GIS software and data analysis techniques.
Mentorship Program: We are designing a 2-year
mentorship and outreach program that pairs indigenous high school and undergraduate student mentees
interested in lunar science with a graduate student and
early career faculty mentor in the field, forming a
career step-ladder designed to give students a leg up
in the climb towards their goals. This partnership will
aim to establish an ecosystem for students to develop
STEM skills and access more opportunities in STEM
higher education through a combination of activities
that include: one-on-one meetings with a mentor; acquisition of STEM skills through an established research project; creation of an Individual Development
Plan; outreach and presentation opportunities locally
and off-island; and networking.
HONUA Scholars will assist with the identification and selection of students for the mentorship and
outreach program, utilizing their growing network of
individuals to spread the word and identify enthusiastic student candidates. Mentors and mentees will also
have the opportunity to participate and attend workshops organized by HONUA scholars to continue
their personal and professional development.
We wish to give the opportunity to undergraduate
mentees supported by the project to attend and present
their scientific findings at the Lunar and Planetary
Science Conference, a yearly conference that brings
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together international specialists in petrology, geochemistry, geophysics, geology, and astronomy. This
will allow the mentees to meet and talk face-to-face
with industry professionals, and allow them to expand
their career network. The undergraduate and high
school mentees supported by this project will also
present and share their knowledge with peers at the
School of Ocean and Earth Science and Technology
Open House alongside NASA scientists and researchers at the Hawaii Institute of Geophysics and Planetology and with the local STEM community at the
HONUA Scholars Laulima symposium.
Summary: As we encounter an increasing number
of contemporary science and engineering-related indigenous issues, ranging from topics surrounding land
use, sovereignty, and education, our program, alongside HONUA Scholars, hopes to create an inclusive
environment in which students can become informed
of indigenous value-based thinking and to lead new
movements as we promote increased diversity and
participation in STEM fields. We are currently working together to create a new 2-year mentorship program to expose indigenous undergraduate and high
school students to lunar science and STEM skills.
Together, we hope that this program will create of a
network of future leaders who aim to empower others
and to promote personal and professional development in STEM.
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THE IMPORTANCE OF WORKPLACE BOOK CLUBS TO START IDEA DISCUSSIONS AND
CHANGING WORKPLACE CULTURE. J. Filiberto1, L. M. Prockter2, K. E. Vander Kaaden3, C. Shupla4, S. P.
Schwenzer5, and J.-M. Dudley6. 1ARES Division, X13, NASA Johnson Space Center, Houston, TX, 77058, USA
Justin.R.Filiberto@NASA.gov, 2Johns Hopkins University Applied Physics Laboratory, Laurel, MD, USA. 3NASA
Headquarters, 300 E Street SW, Washington, DC 20546, USA. 4 Lunar and Planetary Institute, USRA, Houston, TX
77058, USA. 5AstrobiologyOU, EEES, STEM, The Open University, Milton Keynes, UK. 6Jacobs, NASA-Johnson
Space Center, Mail Code XI3, Houston, TX 77058, USA.

Introduction: Many of the ideas presented at this
workshop will focus on larger initiatives for addressing
IDEA; here we present a more focused effort to start
discussions about IDEA, including changing
workplace culture – a book club. A book club can be
implemented at any size institute, department, or
university with minimal resources. While this is not
meant to replace any larger initiatives that are
desperately needed, this is a way to start discussions
within an organization to both change culture, build
relationships and camaraderie among the participants,
and increase management’s awareness of different
direct approaches to addressing diversity and inclusion.
It also has the advantage of being detached from the
lived day-to-day experience at the organization and
therefore provides a more neutral ground to think
about and become aware of topics that might raise a
plethora of uncomfortable feelings in those discussing
them.
There are different approaches to implementing a
book club depending on the specific goals or needs of
an organization – these can include who participates
(such as management versus departments or sections
versus colleagues outside your organization), the types
of books or journal articles chosen, the schedule, and
whether it is optional vs. required, among others. Here
we discuss some of the approaches we have
implemented at our institutions in setting up diversityfocused book clubs, including some lessons learned.
We will specifically use a manager’s book club and an
employee driven book club (called UnBinding Bias) as
two detailed examples. Finally, we end with lessons
learned from our experiences.
Manager's book club: We have previously set up
a manager’s book club to start discussions of
approaches to creating a more inclusive environment.
This was a semi-required book club as it was tied to
performance goals for some of the participants. The
group read and discussed books focusing on leading,
supporting, and promoting a diverse workforce. It
consisted of managers and directors within the
institute; human resource staff were not included. The
goal was to make managers more aware of the
struggles of different populations, in order to increase
the managers' awareness of strategies to create an

inclusive and supportive work environment. The group
met approximately every two to three months to
discuss either sections of a book or a book in full
(depending on the length and topic). Each meeting
lasted approximately 1.5–2 hours. The initial three
books were chosen by the director with input from the
managers to get started and subsequent books were
nominated and selected at each group meeting for
future meetings.
Initial discussions started with “Lean In” by Sheryl
Sandberg, “Dare to Lead” by Brene Brown, and “The
Five Dysfunctions of a Team: A Leadership Fable” by
Patrick Lencioni and continued with “The Art of
Caring Leadership: How Leading with Heart Uplifts
Teams and Organizations” by Heather R. Younger;
and “How to Be an Inclusive Leader: Your Role in
Creating Cultures of Belonging Where Everyone Can
Thrive” by Jennifer Brown. An offshoot of the book
club also led to the development of the Braving
Diversity seminar series (see abstract by Shupla et al.
at this meeting).
UnBinding Bias: Unbinding Bias was the title
used for an optional book club created by employees
for employees. The group read and discussed materials
on a range of social justice and inequality issues and
biases on the basis of race, gender, and LGBTQ+
orientation. The ultimate goal of this group was to
actively broaden the perspectives of the participants
both in and out of the workplace. The book club was
intended to create a Brave Space for employees to
discuss difficult topics and develop actionable items
for change in the workplace and, therefore, members
of the management team and human resources were
not initially involved. The pilot of this discussion
group was open to a single section (~25 employees
who work closely together). As the group developed
and progressed, it was eventually opened to anyone
interested (~170 employees). The group was led by the
two organizers who co-created the discussion group
and met every other week for one hour. Readings were
ultimately selected by the co-leads, but an anonymized
google form was provided to all members to contribute
input on reading selections. Typical discussion groups
contained 15 or less employees, which made for
manageable and fruitful discussions.
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Initial discussions included “So you want to talk
about Race?” by Ijeoma Oluo (over an 8-week period),
“Hostile Climates are Barriers to Diversifying the
Geosciences” by Marín-Spiotta et al, and “White
Fragility” by Robin Diangelo (over a 6-week period).
Selections ranged from books read over a month or
two, to articles read over two weeks and from specific
topics like Clancy et al.’s “Double jeopardy in
astronomy and planetary science: Women of color face
greater risks of gendered and racial harassment” to
broader topics like Karen Catlins’ “Better Allies”
book. Documentaries such as “Disclosure” on Netflix,
as well as podcasts were incorporated into the rotation
of materials, to ensure everyone’s learning style was
taken into account. When possible, the timeline of the
selections was aligned with heritage months and
diversity holidays in their observance, to complement
simultaneous celebrations and discussions occurring
outside of the workplace. A frequently updated
resource list was provided to all members that included
additional readings, trainings, and seminars. Prior to
each meeting, the co-leads would meet and prepare a
list of 10–12 questions. Every set of questions included
a variation of “Where do we go from here? Based on
the material, do you have any action items that you
plan to implement moving forward to address the
topic?” Discussion questions were distributed to
members prior to the meeting to allow for reflection
and thoughtful answers.
Some other potentially useful references for
starting a book club:
https://capta.org/diversity-inclusion-book-clubreading-list/
https://shegeeksout.com/recommended-books-tostart-a-dei-book-club-at-your-workplace-2021/
Diversity holiday and heritage months calendar:
https://seramount.com/articles/category/heritagemonths/
Lessons Learned:
1) Setting expectations is a must! A first
expectation is that all participants fully read the works
to be discussed, attend the sessions, participate in
discussions, and that all discussions would remain
private. The content of many articles can hit close to
home for members of the discussion. It is important to
clearly lay out expectations prior to the discussion and
reiterate them during the discussion. In the virtual
settings, we delivered the expectations to participants
prior to discussions along with the pre-developed
questions, spoke them aloud prior to starting
discussions, and also included them in the chat of the
meeting.
2) Book club leadership is imperative! In any
discussion of this nature, there is always room for
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defensiveness and emotions to rise and discussions to
quickly spiral out of control. Having strong leadership
with the skillset to step in quickly and redirect
conversation away from anger and fear to allow for
continued productive discussion on the topic is
essential for maintaining a Brave Space.
3) Preparation is key! The development and
distribution of questions to guide the discussion prior
to each meeting was extremely useful in facilitating
discussions. It also allowed the organizers to discuss
the material together, before leading the group. Where
appropriate, books should be reviewed prior to
selection to ensure they meet expectations.
4) You can lead from any seat! Ensure that
everyone has a turn to lead a discussion even if they
are out of their comfort zone. It is also important to
ensure all voices are heard throughout the discussions
and no single person is monopolizing the conversation.
5) HR can be a great addition! They provide a legal
perspective other employees may not have; however,
their presence will change the dynamic of the
discussion, so care should be given to decisions
regarding their participation and the goals of the book
club.
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LANDING: AN AGU INITIATIVE FOR SYSTEMIC CULTURAL SHIFT IN THE GEOSCIENCES.
Margaret Fraiser1, Billy Williams1, Stephanie Goodwin2, Pranoti Asher1, Brooks Hanson1. 1American Geophysical
Union (AGU) (2000 Florida Ave NW, Washington, D.C. 20009, mfraiser@agu.org, 2Incluxion Works, Inc.,
Loveland, OH, stegoodwin@icloud.com.

Introduction: AGU LANDInG, the Leadership
Academy and Network for Diversity and Inclusion in
the Geosciences, is a new initiative that focuses on
preparing and empowering current and near-future
geoscientist leaders to become agents of lasting,
systemic change. An equitable and inclusive
geosciences discipline requires a systemic cultural
shift, and leaders play a critical role in fostering
inclusive and equitable workplaces. Through the DEI
Community of Practice and the DEI Leader Academy,
participants in AGU LANDInG can shift the culture of
geosciences. The AGU LANDInG DEI Community of
Practice Network engages and supports a broad
representation of DEI champions within the
geosciences. The AGU LANDInG DEI Leader
Academy builds the DEI leadership capacity of DEI
champions in the geosciences through intensive,
cohort-based professional development tailored for
them.
Our model for change draws from research and
theory spanning social and organizational sciences,
including the literatures on professional networks and
mentoring, and on implementing effective diversity
and leader training. Our methods for enacting change
are evidence-based and framed by national models for
cohort-based professional development within higher
education/STEM. A steering committee and an
advisory board of leading DEI scholars, social
scientists, and representatives of other geoscience
societies broaden the expertise and perspectives over
the project’s life. AGU LANDInG is funded by the
National Science Foundation, but AGU is planning the
program’s sustainability beyond the federally funded
years.
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FOREGROUNDING MAINTENANCE AND RECIPROCITY IN SPACE SCIENCE AND ENGINEERING.
Réka Patrícia Gál, University of Toronto (140 St George St, Toronto, ON M5S 3G6, reka.gal@mail.utoronto.ca)

This talk addresses the ongoing epistemological
and infrastructural coloniality of the space sciences and
aims to provoke the collaborative creation of methods
and approaches that center sustainability and
environmental justice within these discourses.
Continuing in the recent conversations around ethical
and anticolonial human activity in outer space,[1][2] I
consider the constructive power of maintenance work
and reciprocity, and argue they should be foregrounded
in the fight towards equitable, just, and sustainable
space sciences and engineering. In order to do so, I
leverage insights from feminist and decolonial
organizing: the recognition of care, maintenance, and
repair work is foundational to both feminist politics
and to various Indigenous worldviews which
understand the human as interdependent with their
community of humans, non-humans, and the
environment. First, in conversation with feminist
media studies scholarship on human-machine
interaction,[3][4] I contend that despite the widespread
cultural overvaluing of technological innovation,
including within NASA,[5][6] it is care and
maintenance work that enables the continuous
terrestrial and extraterrestrial work and survival of
humans. The technologies that planetary scientists
depend on for their research decay with time and hence
require maintenance.[7] Second, because the
technologies planetary scientists work with impact the
environments of various planetary bodies, i.e. requiring
the mining of materials for their construction, I
highlight scholarship within decolonial technoscience
in order to amplify the Indigenous concept of
reciprocity within the context of planetary
sciences:[8][9] the idea that as Earth and its flora and
fauna takes care of humans, humans ought to take care
of Earth in return. Ultimately, I hope for my talk to
engender conversations between social scientists and
planetary scientists that consider further the concepts
of maintenance and care can be applied within the
broader discourse in planetary science: how could we
care for, and act in reciprocity with the technologies
we work with? What could it mean to establish
reciprocal relations with the planets we explore?
References:
[1] Prescod-Weinstein, C., et al. (2020). Reframing
astronomical research through an anticolonial lens—
For TMT and beyond. ArXiv:2001.00674 [Astro-Ph].
[2] Tavares, F., et al. (2020). Ethical Exploration and
the Role of Planetary Protection in Disrupting Colonial
Practices. ArXiv:2010.08344 [Astro-Ph]. [3] Forlano,

L. (2017). Maintaining, Repairing and Caring for the
Multiple Subject. Continent., 6(1), 30–35. [4]
Mauldin, L. (2020, October 22). Support Mechanism.
Real Life. [5] Cohn, M. (2017). ‘Lifetime Issues’:
Temporal Relations of Design and Maintenance.
Continent., 6(1), 4–11. [6] Olson, V. (2018). Into the
extreme: U.S. environmental systems and politics
beyond Earth. University of Minnesota Press, p. 162.
[7] Cohn, M. L. (2016). Convivial Decay: Entangled
Lifetimes in a Geriatric Infrastructure. Proceedings of
the 19th ACM Conference on Computer-Supported
Cooperative Work & Social Computing, 1511–1523.
[8] Watts, V. (2013). Indigenous Place-Thought and
Agency Amongst Humans and Non Humans (First
Woman and Sky Woman Go On a European World
Tour!). Decolonization: Indigeneity, Education &
Society, 2(1), Article 1. [9] Whyte, K. P. (2020).
Indigenous Environmental Justice: Anti-Colonial
Action through Kin-Making. In B. Coolsaet (Ed.),
Environmental justice: Key issues (pp. 266–278).
Routledge.
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RELATIONSHIPS FIRST AND ALWAYS: A GUIDE TO COLLABORATIONS WITH INDIGENOUS
COMMUNITIES. K. G. Gardner-Vandy1 and D. M. Scalice2, 1Oklahoma State University (kat.gardnervandy@okstate.edu), 2NASA Ames Research Center, NASA Astrobiology Program (daniella.m.scalice@nasa.gov).
This work was submitted to the 2020 Planetary Science
and Astrobiology Decadal Survey 2023-2032 as part of a
collaborative effort organized by the Equity, Diversity,
and Inclusion Working Group (EDIWG) [1].
Authorship: In the spirit of collaboration, the original
decadal paper was co-authored by the following: J. C.
Chavez, Yaqui Sonora Tribal Affiliation, Blue Marble
Space Institute of Science; D. M. David-Chavez, Arawak
Taíno, Colorado State University & Native Nations
Institute; K. J. Daniel, Chickasaw/Comanche heritage,
Bryn Mawr College; E. Gonzales, Apache, NASA
GSFC; A. Lee, mixed-race Lakota, Ojibwe, and
D/Lakota communities, St. Cloud State University, Mni
Sota Makoce (Land Where the Water Reflects the Sky);
J. Waterhouse, S'Klallam, Chippewa, Cree, National
Geographic Explorer Research Scientist, University of
Idaho; J. M. Yracheta, MS Pharmaceutics, P'urhépecha,
Mexican Pueblo Originario, Native BioData
Consortium; G. Gorospe, Laguna Pueblo, NASA ARC;
J. Goordial, University of Guelph, Canada; M. Hudson,
Whakatohea, Te Mahurehure, Ngā Ruahine, The
University of Waikato, New Zealand; S. Russo Carroll,
Ahtna-Native Village of Kluti-Kaah, Native Nations
Institute, University of Arizona; J. Williams,
Anishinaabe, First Nations, Metis, and Inuit Education
Association of Ontario; T. J. McCoy, Smithsonian
Institution, Citizen of the Miami Tribe of Oklahoma; C.
Cadue-Blackwood, Enrolled member of the Kickapoo
Tribe in Kansas and Cultural Advisor; J. Atencio, Citizen
of Ohkay Owingeh, Rainstorm Consulting; L. Seyler,
Stockton University; A. Carron, ArtReach International;
N. Cabrol, NASA ARC/SETI Institute; J. Anderson,
PhD, New York University; M. Kirk, PhD, NASA GSFC
Introduction: This document outlines recommendations
for working with Indigenous communities under the
knowledge that relationship building with the
communities is first and foremost the foundation
upon which all collaborations should be centered. This
includes defining a series of wise practices for
collaborating with Indigenous communities, in planetary
science and astrobiology and across all fields of Science,
Technology, Engineering, and Math (STEM). These wise
practices apply whether the outputs are educational
programs, research collaborations, or other endeavors.
The onus is on the Western scientific community,
through a foundation of relationship and trust, to
understand that Indigenous and Western knowledge
systems can reflect, resonate with, and reinforce one
another, and can affirm and build upon each other when
treated as equally valid, valuable, and vital.

Background/Findings: Historical Context and Current
Approaches. The US is home to 574 federally- recognized,
culturally-unique Indian Nations [2]. In science and
education settings, Western pedagogies and values
dominate, and those of Indigenous knowledges are
marginalized. These approaches have resulted in lasting
impacts on who is recognized as an expert and allowed to
participate in the scientific enterprise broadly, and have
defined the experience of many BIPOC scholars [3]. In K12 programs, Indigenous youth often receive STEM
instruction from non-Native educators in one of two ways:
without a cultural component (“STEM-only”) or with one
that is presented secondarily (“STEM-first”).
The story is similar with scientific research conducted by
Western scientists on the places of Native communities.
Indigenous knowledges are rarely sought and generally
regarded as unscientific and therefore of little value. When
Indigenous knowledges are included, such as in climate
studies, the vast majority (87%) practice an extractive
model in which outside researchers use Indigenous
knowledges with minimal participation or decisionmaking authority from communities who hold them [4].
When the research is completed, there is typically no
ongoing relationship or connection. Likewise, in most
cases of naming celestial bodies [5], the word is simply
appropriated, without asking permission from cultural
leaders—the extractive “take” scenario. In some cases,
permission is sought and granted—the “ask and take”
scenario. This scenario, however, without the presence of
relationship and trust between the scientists and the Native
community, is an “ask, take, and leave” scenario. Codiscovery and co-authorship are all but unheard-of.
Indigenous Knowledge. Despite this, Indigenous
communities past and present are inherently ‘scientific.’
Indigenous knowledges and languages hold profound
understandings of the nature of the physical Universe and
reflect sophisticated cosmologies. Indigenous technologies
have been and continue to be made possible by a deep
knowledge of what today are called physics, mathematics,
and engineering. Indigenous communities are the experts
of their places (land, water, sky), as reflected in
longitudinal (millennia), high- resolution data sets [4].
These data sets are intersectional across many Western
scientific
disciplines,
including
astronomy,
geography/geology, climate and environmental science,
oceanography, ecology, biology, and agriculture,
reflecting the interdisciplinary aspirations we hold for the
sciences today. Indigenous methodologies for data
curation and knowledge dissemination may differ from
those of Western science, yet are no less accurate or valid.
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Motivations for Relationship-Building: Structural
racism is a societal problem. The solution lies in working
together and shifting the focus from benefit sharing to
power sharing. Relationship and trust are outcomes of
sharing power, not precursors to it. The purpose of
relationship and trust is to facilitate co- creativity and
service. In this task, motivations must be clear.
Recommendations: Our key recommendation is for
agencies, scientists, and educators to engage in
relationships and build trust with Indigenous
communities, so partnerships are at the ready and efforts
can be co-creative. We recommend that agency
solicitations reflect this crucial component of building
relationship and trust and provide funding for those
activities directly. In effort to mobilize scientists to
engage in relationship building and eventual programs
and collaborations with Indigenous communities, we
recommend agencies implement a small grants program
for awarded investigators. To ensure co-created programs
and collaborations are progressing authentically and that
Indigenous knowledges are not being misappropriated,
we recommend agencies stand up an Office of Tribal
Relations.
Guidelines for Building Relationships and Trust:
Before Initiating a Relationship. Endeavor to learn as
much as possible from primary sources about the history
and culture of the Indigenous community being
approached. This includes honoring Indigenous
communities’ knowledges about their places and the
cosmos and the importance of elders. Self-reflect and
prepare for an ongoing effort to sustain a relationship.
Initiating a Relationship. Initial communications should
not carry an “ask” as such is extractive and disrespectful
if not done in the context of relationship and trust. Do not
approach an Indigenous community with your research
project or educational program set. Prioritize the needs
and vision being articulated by the community. If an
invitation to collaborate is received and supported, begin
the process of getting to know one another. If invited,
visit the community in their space, bringing your whole
self to such meetings, ready to communicate with and
learn from each other. When meeting, listen more than
you speak and be humble, offering gratitude. Finally,
always follow up with notes of gratitude, recognizing that
the Indigenous community is under no obligation to
commit to a relationship.
Building Relationships. Once a relationship is started, be
prepared to spend the time necessary to cultivate the
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relationship consistently and indefinitely. Prioritize the
Indigenous community as a source of credible information.
Ensure that the needs of the community shape the shared
vision for the collaboration. Trust is the key; if it is lost,
the relationship is lost.
Ensuring Lasting Relationships. Together with your
Native partners, it may be required to seek blessings and
permission from tribal leadership to continue the
relationship. Follow your partners’ leadership in how to
move forward in this process. Ensure the community is
properly represented in the grants you write together (PI,
Co-PI, Co-I, etc.). Budget to compensate individuals for
their expertise at the same rate as non- tribal consultants.
Support tribes in enacting Indigenous Data Sovereignty,
the right of Indigenous Peoples to self-determine the
access, use, reuse, and attribution for their knowledges and
data [6]. Ensure relationships and contributions are
properly identified in publications and reports, including
co-authorship, acknowledgements, and/or using tools that
clarify Indigenous interests in the research, data, and
collected traditional knowledge [7].
Impacts: Building relationships with Indigenous
communities has lasting implications for the diversity of
the STEM workforce, and more importantly, for
Indigenous youth and communities towards healthy social,
cultural, and economic lifeways. We envision a future for
research collaborations wherein Western scientists do not
consider a place (land, water, or sky) to become their field
site or study site without first forming relationship with the
Indigenous community to which the wellbeing of that
place has been entrusted. When the knowledge and
wisdom resident in both Indigenous and Western STEM
are brought together into collaborations and programs,
there are undoubtedly profound and lasting impacts. None
of this is possible without the foundation of relationship
and trust.
References: [1] Gardner-Vandy K et al. (2020).
Relationship first and always. Planetary2023 Decadal
Survey White Papers, #524. [2] National Congress of
American Indians. (2020). Tribal Nations & the United
States: An Introduction. [3] Blanchard P. (2020). In
Review. Earth’s Future, AGU. Online ISSN: 2328-4277.
[4] David-Chavez D. & Gavin M. (2018). Enviro Res Letrs
13, 123005. [5] Tiscareno MS et al. (2020). Planetary
nomenclature and indigenous communities. Planetary2023
Decadal Survey White Papers, #515. [6] Snipp, CM.
(2016). In Kukutai & Taylor (eds.),Indigenous Data
Sovereignty Toward an Agenda (pp. 39-55). Australian
Natl Univ Press. [7] Anderson J. & Hudson M. (2020). The
TK and Biocultural (BC) Labels Initiative: Overview. A
presentation to the NASA AI/AN Working Group.
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APPLYING THE BRAIDED RIVER STEM WORKFORCE DEVELOPMENT MODEL TO PLANETARY
SCIENCE AND ASTROBIOLOGY. K. G. Gardner-Vandy1, R. L. Batchelor2, and D. M. Scalice3. 1Aviation and
Space, Oklahoma State University (kat.gardner-vandy@okstate.edu), 2Cooperative Institute for Research in
Environmental Sciences, University of Colorado Boulder, 3NASA Ames Research Center.
Introduction: The traditional workforce model of
the 20th century is becoming increasingly obsolete, as
the professional environment of the 21st century grows
more and more flexible. This is especially true in
planetary science and astrobiology. Students enter
graduate programs from a variety of STEM fields,
industry professionals become integral parts of mission
teams, and community members assist with data
analysis via Citizen Science programs. Likewise, it is
common for students to enter graduate programs after
working in an unrelated field, or take time off to care for
children or family members. The varied paths that
individuals travel in their scientific career cultivate a
diversity of experiences that benefit our field. This
framework should be celebrated, represented in our
verbiage, and incorporated into the planetary
science and astrobiology workforce development.
The path many students and professionals in
planetary science and astrobiology travel is not linear.
Yet many continue to view the workforce in STEM, and
thus planetary science and astrobiology, as a pipeline.
This metaphor is grossly problematic. Pipelines are twodimensional and consist of linear fragments that lead to
one lone outlet. A welded pipeline has no room for
stretching or growth. Likewise, in the metaphor, those
leaving the pipeline, whether voluntarily or
involuntarily, are considered “leaks” from the pipeline.
This verbiage yields the false implication that exiting a
STEM career makes you lost or inconsequential to the
overall success of the pipeline.
A New Model: Batchelor et al. (2021) presented in
AGU’s Eos a new model to replace the pipeline model:
the braided river STEM workforce development model
[1]. The authors describe how the geological
characteristics of a braided river, i.e. its multiple water
sources, its wide, channeled morphology, and its
varying flow rates into one large body of water, all make
it a much more constructive metaphor that maximizes
inclusivity, diversity, equity and accessibility (IDEA)
principles. Figure 1 details the many characteristics of
an inclusive STEM workforce along the braided river
profile. Multiple entry points to the braided river system
accept people from all educational experiences and
disciplines, and those people can move through the
system in a variety of training paths, each one traveling
at its own speed. There are natural breaks in flow when
sediment collects into a sand bar or an external organism
impedes the flow by building a barrier. Water that leaves
the river enriches and serves the communities and

landscape around it. In the end, all paths converge
successfully into one body of water [1].
Application
to
Planetary
Science
and
Astrobiology: There are many ways in which we in
planetary science and astrobiology can apply the
braided river model to our community’s workforce.
Here are a few ways to begin this conversation:
Define your path: An integral part of applying the
braided river STEM workforce development model is
recognizing your path along the braided river. We can
name the various components of our individual journeys
(i.e. our water source, the speed of our path, the sand
bars, the twists and turns, etc.) in order to examine how
learning opportunities and successes along our path
could be applied to mentor others.
Reimagine the non-linear components: Once you
know your place on the braided river, you can reimagine
the components from the pipeline model that require
redefinition. Incalculable life events such as maternity
and paternity leave deserve redefinition, as does the
term “early career” in our programming and award
structures, with a goal of including those who have
taken a slower channel and moved back into the field.
As stated in [1], we need to “normalize the idea of
individuals changing pace and direction” for whatever
reason. We also need to collectively examine what
defines ‘success’ in our field. In the pipeline model,
success is achieved when one reaches a predetermined
exit or endpoint. A more inclusive definition would be
in how one contributes to the whole. In other words,
“Success in science should be measured not just in
citations but also in broader positive impacts” [1].
Redesign programming: Internships and programs
for young planetary scientists and astrobiologists play a
key role in “piping” young scientists into the system in
the pipeline model. In the braided river model, this is
possible in a more inclusive way. Because there are
many entry and exit points along the braided river, it
would be beneficial to ensure teaching programming is
not exclusive. While internships and REU experiences
for undergraduates are important, a similar experience
could benefit mid-career individuals, too.
Recognize the diverse cultural implications: The
braided river STEM workforce development model, by
definition, allows the braiding or interweaving of
multiple systems and ways of knowing. A poignant
example is how the braided river model aligns with
Indigenous knowledge systems, which interweave
many aspects of the natural world [2]. This is
synonymous with the He Awa Whiria, or braided river
approach, by Māori scholar Angus Macfarlane in which
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research becomes “culturally relevant” by braiding
Māori and Western knowledge “streams” [3]. Likewise,
the braided river model allows planetary scientists and
astrobiologists the space and flexibility to incorporate a
relationships-first approach of co-creation and
collaboration with Indigenous populations [4].
Encourage institutional changes: The braided river
model is an inherently community-driven model as it
allows the exchange of ideas into and out of the system
freely. Administrators would do well to consider further
programming with community partners, educators,
elders and youth. One example within planetary
sciences and astrobiology is the recognition that many
colleges and universities, particularly smaller
institutions, do not have courses or degrees in either
subject area. Institutions with planetary science and
astrobiology programs could pair with those without to
offer transfer courses and workshops.
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Finally, let us remember that our collective
vocabulary matters to our community. If we replace the
“leaky pipeline” verbiage, we commit to opening the
workforce of planetary science and astrobiology to as
diverse a crowd as possible. A diverse group of people
will help solve the important and complex problems we
face in planetary sciences and astrobiology.
Acknowledgments: This work was partially funded
by SMD NASA Science Activation for the Native Earth
| Native Sky project at OSU (Cooperative Agreement
Number: 80NSSC21M0005 P00001)
References: [1] Batchelor R. L. et al. (2021) Eos
102(9). https://doi.org/10.1029/2021EO157277. [2]
Curtis G. et al. (2013) Stud. Teacher Ed., 9(2), 175-186.
[3] Macfarlane A. and Macfarlane S. (2019) Royal Soc.
New Zealand, 49(S1), 48-57. [4] Gardner-Vandy K. G.
et al. (2020) Planetary 2023-2032 Decadal Survey
White Papers, #524.

Figure 1. The braided river workforce development model [1]. The 3D figure shows a wide braided river with channels
of varying sizes and depths. There are multiple entry and exit points including informal STEM experiences, K-12
education, and other disciplines. The channels include 4-year colleges, community colleges, teacher and technical
training, REUs, graduate and professional programs, internships, industry experience, professional careers, postgraduate programs, academic careers, and professional development. The channels flow around land and sand bars
that shape the environment and remind us that all contributions are valued. Some channels move quickly and some
move slower to create space for life. All channels meet down river and pour into a large body of water, an inclusive
STEM workforce. Figure by Jennifer Matthews, Scripps Institution of Oceanography, 2021 [1].
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Building Sustainable Capacity within Under-Represented Communities Through A Deep Partnership Model.
Carl J. Gelderloos1, Gail A. Tate1, Melissa J. Kirven-Brooks2, Amal Chandran1, Thomas P. Sparn1, Daniel N. Baker1, and
Michael Hesse2. 1Laboratory for Atmospheric and Space Physics, University of Colorado Boulder, Boulder, CO 80303,
Carl.Gelderloos@lasp.colorado.edu, 2NASA Ames Research Center, P.O. Box 1, Moffett Field, CA 94035.

Despite varied programmatic inducements and the
documented benefits of Diversity Equity & Inclusion
(DE&I), participation rates of underrepresented communities within NASA’s planetary sciences activities
have remained low and nearly unchanged over the last
decade. The lack of success of various efforts may be
attributable to factors identified in social science research.
First, the proportionality of under-represented
groups has been shown to be critical to achieving the
positive impacts of DE&I [1], [2]. When underrepresented groups make up less than ~30%, group
dynamics such as assimilation or tokenism routinely
appear, with destructive and counter-productive results. Additionally, if participation only occurs within
limited segments of an organization, benefits may be
limited. Proportionality must extend across all levels or
layers of the organization for the benefits of DE&I to
accrue.
Second, the inclusion of “Third Spaces” in the
planning and support of DE&I efforts is critical to the
long-term success or “stickiness” of DE&I activities.
Third Spaces are those beyond home (First Space) and
work (Second Space) where informal, communitybuilding activities occur [3]. Examples include conferences, after-work activities, and weekend social
engagements. Without explicitly acknowledging and
including “Third Space” interactions, DE&I efforts can
fall short of their long-term goals.
In 2014, the Laboratory for Atmospheric and Space
Physics (LASP) at the University of Colorado Boulder
began a partnership with the United Arab Emirates to
develop and fly a space mission to Mars [4]. The scientific mission had an explicit goal of training scientists
and engineers, and creating a sustainable ecosystem
that would spark and accelerate the UAE’s space
economy. To accomplish this, LASP and the UAE set
up a program that matched scientists and engineers in
one-on-one mentorship relationships, at all levels of
the organization. Over the course of the roughly 4-year
project, those partnering relationships fostered not only
strong professional relationships and knowledge transfer, but also personal friendships that extended into
“Third Spaces.” The UAE/LASP partnership now continues through the co-development of an asteroid mission currently in definition phase.
In collaboration with NASA Ames Research Center, LASP is developing the conceptual framework to

extend this deep partnership model to domestic opportunities. By implementing a planetary science mission
that employs an analogous one-on-one partnership
model across all elements of the organization, this project will demonstrate how proportionality and Third
Space relationships can enable the development of
localized, sustainable communities that are explicitly
and deeply engaged with the NASA ecosystem.
References:
[1] Vertesi, J. (2017). http://www.lpi.usra.edu/
opag/meetings/feb2017/presentations/Vertesi.pdf
[2] Kanter, R. M. (1977). Men and Women of the
Corporation. New York: Basic Books.
[3] Oldenburg, Ray (1989). The Great Good Place:
Cafes, Coffee Shops, Community Centers, Beauty Parlors, General Stores, Bars, Hangouts, and How They
Get You Through the Day. New York: Paragon House.
[4] Chang, K. (2020). From Dubai to Mars, With
Stops in Colorado and Japan, New York Times, Feb.
15, 2020.
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CUNY-SUNY SPEEDWAY: CONNECTING LEHMAN COLLEGE FACULTY AND STUDENTS TO
OPPORTUNITIES IN STONY BROOK UNIVERSITY’S DEPARTMENT OF GEOSCIENCES. T. D.
Glotch1, A. E. Cook2, H. K. Pant3, B. Peritore1, V. Rivera Banuchi1, and E. Holme1,4, 1Department of Geosciences,
Stony Brook University, timothy.glotch@stonybrook.edu, 2College of Arts and Sciences, Stony Brook University,
3Department of Earth, Environmental, and Geospatial Sciences, CUNY Lehman College, 4Department of Earth and
Planetary Sciences, Yale University

Introduction: For the past four decades the
geosciences have consistently been among the least
diverse of all science, technology, engineering and
mathematics (STEM) fields [1]. This lack of diversity
prevents racial equity and justice in the field [2] and has
serious ramifications for scientific innovation and
creative problem-solving [3]. Other STEM disciplines
have successfully promoted diversity by forming
research collaborations between research universities
and minority-serving institutions (MSI) [4]. Following
these efforts, we proposed and were funded to
implement the “City University of New York (CUNY)State University of New York (SUNY) Speedway”
initiative. In the CUNY-SUNY Speedway, the Stony
Brook University Department of Geosciences is
partnering with the Department of Earth, Environmental
& Geospatial Sciences at Lehman College, a Hispanic
Serving Institution (HSI) that is part of the CUNY
system. In general, smaller MSIs often lack laboratory
facilities and resources needed to conduct research.
Because research experience is often a major factor in
STEM graduate school applications, this can inhibit the
success of minoritized students in the graduate
application process. The CUNY-SUNYSpeedway will
give faculty and students from Lehman access to Stony
Brook facilities and instrumentation. The centerpiece of
the program is a paid summer research residency at SBU
for Black, Indigenous, and People of Color (BIPOC)
undergraduates from Lehman and collaboration with
their Lehman faculty advisors. The ultimate goals of
the Speedway are to facilitate collaborative research
with an MSI and to encourage BIPOC students to
apply for geosciences graduate programs.
Path to Funding: The CUNY-SUNY Speedway
program started as a Geosciences Equity, Diversity, and
Inclusion (EDI) Committee proposal to Stony Brook
University’s Presidential Mini-Grant for Departmental
Diversity
Initiative
(https://www.stonybrook.edu/commcms/pres/minigran
ts/). Under this program, modest funds (~ $1- 4k) are
available to start new projects and test ideas to promote
diversity and inclusion. The Geosciences proposal
focused on making the department’s considerable
laboratory analytical facilities available for free or at
reduced cost to faculty and students from MSIs and/or
historically Black colleges and universities (HBCUs).

The initial proposal, led by two of our authors (Rivera
Banuchi and Holme) was ultimately not selected, but
during a debrief with the Stony Brook Chief Diversity
Officer, it became clear that an opportunity existed to
leverage the proposal idea into substantially more
funding than we initially proposed for, while slightly
shifting the focus to providing MSI and HBCU students
with high quality summer research experiences.
In parallel, another author (Cook), acting as
Associate Dean for Research and Innovation in the
Stony Brook College of Arts and Sciences, identified
the Equitable Pathways Planning Grant from the Alfred
P.
Sloan
Foundation
(https://sloan.org/
programs/higher-education/diversity-equity-inclusion/
2021-equitable-pathways-grantees) as a potential
opportunity for a partnership between a Stony Brook
department and a complementary department at an MSI.
The Sloan planning grants provide $75k for internal
reviews of existing barriers to student success and/or
planning
for
future
systemic
change
partnerships/collaborations.
CUNY Lehman College in the Bronx is an HSI and
one of 17 MSIs in the CUNY system. It is relatively
close to Stony Brook University via train, facilitating
long term collaborations. Its Department of Earth,
Environmental, and Geospatial Sciences is highly
complementary to Stony Brook’s Department of
Geosciences, and Lehman’s students are well prepared
for research at Stony Brook. A collaboration was
established after several conversations between authors
Pant (Lehman) and Glotch and Cook (Stony Brook).
While preparing the proposal to the Sloan
Foundation, we were able to successfully negotiate with
Stony Brook’s Chief Diversity Officer to contribute ~
$32k in matching funds while the RISE2 node of
NASA’s Solar System Exploration Research Virtual
Institute (SSERVI) contributed $6k in matching funds.
The matching funds were critical to our proposed
research activities and demonstrated the commitment of
Stony Brook to the CUNY-SUNY Speedway initiative.
Grant Activities: Our initiative includes one
programmatic year during which we will plan a pilot
program, execute the pilot program, and then pursue
future external funding based on the pilot results.
Winter 2022. Five SBU Geosciences faculty and
graduate students have agreed to serve as mentors for
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the Lehman students during the Summer Residencies.
Their research interests cover all of the core research
strengths at Stony Brook:
planetary science,
geochemistry, geophysics/seismology, and mineral
physics. Mentoring activities include, but are not limited
to, research mentorship, academic advice, scientific
writing and presentation guidance, and demystifying the
academic “hidden curriculum” with particular emphasis
on removing financial and cultural barriers to graduate
school application. In February 2022, SBU faculty and
Lehman faculty and students had two initial meetings in
which the SBU faculty described the facilities available
in the SBU Geosciences department and discussed
potential research projects. These meetings served as
recruiting trips for undergraduate students at Lehman.
Faculty at Lehman are in the process of nominating their
undergraduate students to the program. Throughout the
pilot year, we will continue the faculty-faculty
connectivity to explore mutual interests in research and
strategies for attracting minority students in the field of
geosciences.
Spring 2022. In early spring, COVID guidelines
permitting, interested Lehman faculty and students will
visit the SBU Geosciences department to see
demonstrations of the equipment and laboratory
capabilities available. In particular, Lehman faculty and
students will visit the facilities that will be used during
the summer residencies. In late Spring 2022, we will
follow up on these discussions to finalize the summer
residency projects. The Lehman and SBU faculty will
collaboratively prepare specific plans for up to five
undergraduate research positions. If COVID restrictions
prevent an in-person laboratory demonstration, SBU
faculty will prepare video demonstrations to further
describe each project.
The faculty will determine which laboratory the
undergraduates will join, what facilities they will use, a
list of SBU faculty and students who will be involved in
each project, the Lehman undergraduates who will
assist with the projects, and a staffing schedule to ensure
that the undergraduate researchers have sufficient
supervision and mentorship.
Summer 2022. During the Summer Residency
program, Lehman undergraduates will live on the SBU
campus for 8 weeks while performing research in the
SBU Department of Geosciences. Lehman faculty will
also participate in short 1–2 week residencies, at their
discretion. Students will have daily interactions with
the faculty and student mentors in their assigned
research groups and we will institute weekly meetings
with the whole cohort of Lehman students and their
mentors to summarize weekly progress, set goals for the
coming week, address challenges and obstacles
encountered, and to promote a positive culture of
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community within the program. SBU will host a
graduate school application workshop led by current
graduate students and the Graduate Program Director to
provide proactive guidance and clarification. At the end
of the summer, the Department will host a research
poster presentation symposium for the Lehman students
and other summer undergraduate researchers to present
their work to the department. This symposium will serve
as practice for the students’ planned presentations at the
annual American Geophysical Union Fall Meeting. The
Sloan Speedway class of 2022 will participate in
dialogues across the campus on what changes are
needed—from how we recruit and select grad students
to how we reward faculty work in areas of equity and
access.
We know from previous research tied to Stony
Brook grants focused on IDEA values and concepts, the
critical role of identity, self-efficacy and a sense of
belonging in creating an academic culture that values
diversity, equity and inclusion. The model we propose
for the Sloan Speedway integrates all of the best
practices we have learned through these collective
efforts.
Fall 2022. Following the summer research
residencies, Lehman faculty and students, and SBU
faculty will meet monthly to finalize research results
and plan for conference presentations and publications.
The faculty will also prepare an annual report of the
pilot program to assess its outcomes, including the
results of an end-of-summer survey and a report-out
document from the dialogues hosted over the summer.
In addition, during this semester, SBU and Lehman will
identify sources of external funding support and will
create specific timelines for the submission of
proposals. Participating Lehman students will travel to
the American Geophysical Union Fall Meeting to
present posters on their work.
Acknowledgments: We thank the Alfred P. Sloan
Foundation and the Stony Brook University Chief
Diversity Officer for funding to support the CUNYSUNY Speedway program.
References: [1] Bernard & Cooperdock (2018),
Nature Geoscience, 11, 292–295. https://doi.org/
10.1038/s41561-018-0116-6. [2] Haacker, et al. (2022),
Eos, 103, https://doi.org/10.1029/ 2022EO220080. [3]
Medin & Lee (2012), Association for Psychological
Science,
https://www.psychologicalscience.org/
observer/diversity-makesbetter-science. [4] Stassum
(2011), American Journal of Physics, 79, 374.
https://doi.org/10.1119/1.3546069.
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EXPERIENCES OF “OUTSIDERNESS” IN PLANETARY SCIENCE. J. S. Greaves1 , 1Cardiff University,
School of Physics & Astronomy, 4 The Parade, Cardiff CF24 3AA, UK; greavesj1 at cardiff.ac.uk.

Introduction:
The unexpected finding of a
phosphine signal in the atmosphere of Venus was
announced through an event designed by science
communication experts from multiple organisations.
The resulting public response was one of excitement,
and the media reports that were seen by the discovery
team were balanced, mentioning that phosphine was a
candidate biosignature but other explanations were
possible and further exploration is vital. Unfortunately,
the response to these unexpected results from the
professional scientific community was less welcoming.
The original science team was led by radio
astronomers, not well known to the planetary science
community. This raises the question are outsiders to
planetary science welcome in doing planetary science?
The phosphine results were released with with a
clear declaration by the team that “we are not claiming
to have discovered life”. Nevertheless, the team was
publicly rebuked for their announcement by the IAU,
in a statement that turned out not to reflect the views of
IAU members, and had to be retracted (see figure) with
apologies. Subsequently, NASA’s “Standards of
Evidence of Life Detection” workshop was reported in
news outlets as “aimed” at the phosphine-discovery
team (who were not invited to participate).
The scientific community’s response to the
publication raises issues over whether it is wise to
adopt Open Science principles, in particular when
many team members are from minoritised groups. The
phosphine team released all their materials publicly,
perhaps to an unusual extent, including links to all data
processing scripts and offering data-products
accessible to citizen scientists. In particular the release
of scripts seems to have eased the way to some mis-use
(unsuitable manipulations), disparaging comments
when bad results were then obtained (“sorry for this
bad news”), and follow-up work that was not
accompanied by openly released methods.
One software insight was contributed anonymously
from the wider community that led to improved dataproducts, as the discovery team had hoped by their
Open Science approach. Further, a successful search
for further open data was made, contributing to one
aspect of interpretation. However, assumptions that the
original team lacked expertise seem to have become
widespread in some parts of the community, and the
toll on the discovery team due to reported “bad faith
actors” has been considerable. A major concern is how
junior team members’ careers might be impacted.

Implications: Contributing to planetary science
while coming from another discipline may be
unwelcome. The phosphine team followed the
principle of inclusion of everyone contibuting, with an
author list spanning a junior telescope operator and a
senior NASA consultant. As a result, only ~10% of the
paper’s authors were familiar to the planetary science
community. Even having decades of professional
attainments appeared not to convey credibility. Factors
in such disrespect may have included the team’s dataexperts being women, or being employed outside the
US, or working primarily on non-planetary objects.
This abstract is submitted under the conference
goal to "identify opportunities for improvement by
listening to those most impacted in our community". It
is hoped that discussion in a respectful environment
will promote a more inclusive planetary science
community in the future, where “outsiders” feel
welcome to investigate any topics that inspire them.
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GeoLatinas in Space: Fostering scientific literacy in an inclusive environment C. Guerra, G. Gonzalez
Arismendi1, H. Carvajal-Chitty1, P. Nowajewski1, C. Rodriguez1, R. Caballero-Gill1, F. Rivera Hernandez1, 1*
(guerraguevara@mines.edu), 1Geolatinas virtual community
Introduction: Space-related careers are increasingly
relevant with the exponential growth of the new space
race. The future is now, and while technological
developments are becoming critical, they remain
centralized and bounded by language barriers.
Furthermore, as the new space race is underway, there
will be a need for literate scientific specialists from
different fields. GeoLatinas in Space aims to facilitate
literacy and communication in planetary sciences by
creating a community that fosters knowledge exchange,
making it approachable and ensuring this multilanguage diffusion.
Here, we present the objectives and roadmap of our
initiative, which are focused on creating a baseline
knowledge of space-related geoscientific fields in
Spanish and English by addressing these key questions:
What should we know about space? Which careers
would be relevant? What would I need to study in
college? Where do I apply for funding (i.e., grants and
scholarships)? We also make our content accessible. We
proactively seek collaboration with like-minded
organizations in the region and internationally with the
same mission while functioning as a platform to
network and information about funding and careerrelated opportunities.
We aim to show and amplify initiatives, opportunities
and projects in space that are happening right now
involving the Latinx community, separating the
science-fiction for tangible and fruitful careers that
involve government, industry, academia, and general
society.
Objective & roadmap: Our vision and efforts focus on
filling in existing knowledge gaps in developing
countries, mainly Latinamerica, by providing and
enhancing accessibility to space literacy content and
promoting the visualization of professional profiles
dedicated to space projects and the cosmos. We reach a
general audience and seek to inspire new generations by
demonstrating that space careers are possible today and
within reach of those who would like to pursue them.
We want to create a platform that fosters collaborations
and networking through our working spaces, connecting
a wide network of professionals and the general public
interested in the space. Since language remains one of
the main barriers to knowledge access, we promote a
virtual community for amateur and specialized
audiences, both in Spanish and English (and Portuguese

in the near future)(Fig. 1). Thus, producing a
compilation of videos and a forum of easy access
organized per discipline and complexity, intending to
cover fundamental knowledge.

Figure 1. The publicity of our first webinar and launch focused on
space-related resources, technology and opportunities.

GeoLatinas is
Our community and advances:
volunteer-driven organization that fosters collaboration,
and equity in an inclusive environment. We focus on
inclusion and seek to create a common and solid
foundation that fosters the sharing of innovative ideas.
Many initiatives focus on geoscientific literacy, as well
as leadership skills and professional development, such
as: coding, writing, peer-review of projects, funding
opportunities, and many others. GeoLatinas in Space
operates under the GeoLatinas umbrella, and some of
the ongoing activities include the creation of a database
of cosmos-, space- and human resources.
Acknowledgements: We acknowledge GeoLatinas for
creating a community that brings together people with
common needs and interests, supporting our paths in.
geoscience in an inclusive, equitable environment. For
additional
information,
please
refer
to
https://geolatinas.org, and also Facebook (GeoLatinas),
Twitter
(@GeoLatinas)
and
Instagram:
@geolatinasinspace
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LESSONS LEARNED FROM MENTORING UNDERGRADUATE AND GRADUATE STUDENTS
DURING A PANDEMIC. A. G. Hayes1,2, J. R. Rathbun2,3, M. Moutamid2, and Z. Ponterio2, 1Astronomy
Department, Cornell University, Ithaca NY 14853 hayes@astro.cornell.edu, 2Cornell Center for Astrophysics and
Planetary Science, Ithaca NY 14853, 3Planetary Science Institute, Tucson, AZ
Introduction: Managing and ensuring the wellbeing of a large (10-20 person) research group is
difficult under the best of circumstances. While the
composition of the group changes with time, the makeup during spring 2022 is 5 researchers / outreach staff,
3 postdocs, 5 graduate students, and 2 undergraduates.
Previously, we have included up to 7 undergraduate
students.
During a pandemic, the increased toll on mental
well-being coupled with the logistical challenges of
remote research and mentoring made ensuring the wellbeing of the group even more difficult. To combat these
difficulties, we instituted several new (to us) policies
and activities intended to increase group connectivity
and strengthen the safety net available to group
members. The purpose of this abstract is to share our
experiences, relate lessons learned, and open a dialogue
on how to develop and implement best practices for
effectively managing a large research group while
actively supporting the mental well-being of its
members.
Even prior to the COVID-19 pandemic, concerns
were being raised regarding the negative impacts that
academic environments often have on the mental health
of researchers and students [1,2]. The increased stresses
of the pandemic have only exacerbated these concerns
[3]. To provide a venue to discuss mental health related
topics, we began devoting the first twenty minutes of
our weekly group meeting to psychosocial support,
followed by a clear transition to typical discussions of
research projects. These psychosocial support sessions
are conducted as confidential and non-judgmental safe
spaces without a defined leadership structure. A crucial
step in establishing this safe space was the willingness
of senior members to embrace vulnerability and share
their struggles, both personal and professional, creating
a humanistic atmosphere as opposed to focusing solely
on one’s intellectual contributions. At first,
psychosocial support topics were chosen and facilitated
by senior group members who are active researchers in
the IDEA community. We have now transitioned to a
free-form structure where all group members are
encouraged to suggest topics and sign up to lead
discussions via a Google spreadsheet. To date, topics
have included: coping with emotional stress; conflict
resolution; COVID restrictions and safety; privilege and
marginalization; and cultural changes to academia.
Since starting psychosocial support, this holistic
approach to team-building has led to group members

being more relaxed and engaged during academic
discussions. Students, especially those just starting their
programs, also appear more comfortable approaching
senior group members with problems and concerns.
Another change instated at the start of the pandemic
was the implementation of both group and individual
mentoring contracts. These contracts are based on a
template provided by Moses Milazzo [4] as part of a
remote mentor training workshop he conducted for the
Cornell Astronomy REU Program in Summer 2020.
The contracts outline expectations and commitments
from both the mentor and mentee in regard to their
collaboration and work together. The group mentor
contract, which is still a work in progress and under
review by group members, discusses resources,
mentoring philosophy, expectations for remaining a
member in good standing, methods of communication,
best-practices for conducting hybrid meetings, and a
commitment from advisors on what will be provided to
mentees. The individual mentor contracts discuss the
specifics of each given project / collaboration, including
meeting expectations, preferred methods of
communication, milestones / deadlines, and graceful
exit clauses for project termination. The contracts are
kept as fluid documents that are updated regularly as
progress is made and deadlines are changed. Since
implementing the mentor contracts, we have seen a
marked improvement in individual advisor/advisee
relationships. Specifically, the contracts encouraged
advisees to disclose communication preferences (e.g.,
text as opposed to phone calls) that they would
otherwise be hesitant to discuss. By defining both the
advisee and advisor’s preferences up front, there are
fewer miscommunications and increased trust.
One of the benefits of an academic institution is the
intellectual environment and collaborative learning
created by direct interaction between researchers in
various stages of their careers. The remote work
environment forced by the pandemic made these direct
in-person interactions impossible. In an attempt to
recover some of what was lost, we have enhanced the
quality of our virtual research activities by inviting a
small number of senior researchers from the Cornell
Center for Astrophysics and Planetary Science to join
our research group and share their diverse expertise. By
joining the group, they provided additional mentorship
for student researchers, acted as additional resources
students could go to for help, and became role models
for group members exploring potential career options.
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In general, these senior researchers bring diverse and
complimentary viewpoints to research group meetings.
The overall benefits that arose from including these
individuals in the group exceeded our expectations, and
substantially improved the team’s morale.
Finally, we also recognize the importance of the
personal lives of everyone in the group. Our group is
diverse, with a wide range of ages, socioeconomic
status, and family situations. In order to encourage
group members to better understand and engage with
each other, we host ~2 group social activities each
semester. While this has been difficult during the
pandemic, previous activities have included curling,
bowling, and local hikes. During the pandemic, we have
primarily used outdoor dining facilities that met local
pandemic guidelines. The group is also sensitive to the
personal well-being of its members, and there is an
established culture of accommodating personal needs
and maintaining flexible schedules. A recent example is
the creation of a lactation room in the Space Science
building after a group member had a child.
While the new policies and activities discussed
herein were primarily motivated by and a direct
response to the difficulties created by the pandemic,
their broader benefits are clear and they will remain part
of our group moving forward. In fact, we would like to
expand upon this abstract through conversations with
other group leaders about mentoring best practices.
Faculty, in particular, are typically not trained on how
to mentor or run large groups and often have to learn on
their own. We would like to advocate for continuing
these conversations and, ideally, turn them into a white
paper that could be used by faculty looking for advice
regarding best practices for effectively managing a
research group, mentoring its participants, and ensuring
the well-being of its members.
References: [1] Shin, R.Q. (2008) J. Mulicultural
Counseling Dev., 36 180-191 [2] Gurthie, S. et al.
(2017) RAND Corporation RR-20222-RS [3] Vance et
al. PSADS White Paper 480 [4] https://www.oneorb.net/

2054.pdf

Advancing IDEA in Planetary Science (2022)

2015.pdf

GETTING TO THE TABLE: ACTUALIZING AND SAFEGAURDING IDEA IN PLANETARY SCIENCE.
Eric Holmes, NASA Science Mission Directorate (eric.b.holmes@nasa.gov), Jade Singleton, NASA Science Mission Directorate (jade.singleton@nasa.gov)
Introduction: NASA’s Science Mission Directorate (SMD) is laser-focused on achieving its mission
to actualize an environment where ways of working
and being encompass IDEA principles. Historically
marginalized groups face barriers and obstacles, societally and in our industry. We are relieving these inequities with forward-leaning practices for systemic and
lasting change. The Directorate has implemented
structural, procedural, and cultural changes that are
making tangible impacts. As these practices take
firmer hold, we anticipate and welcome a scientific
future that reflects the diversity of the nation.
Taking Action: Listening first: Our first series
of actions was to listen – both inside SMD and the
broader scientific community. Feedback was received
from roundtable style sessions among SMD team
members in Spring 2020. Since then, more formal,
consistent methods of engagement have informed a
strategic path forward. This includes a Request for
Information titled: Enhance Grants and Cooperative
Agreements to Advance Opportunities, Access, and
Representation for Underserved Communities which
was delivered to the public. This material was scoured
for themes, yielding 194 responses. Coupled with our
internal demographic data and lack of diversity represented in proposal submissions, barriers were made
more evident. This work continues with a planned discussion tour with Historically Black Colleges and Universities (HBCUs) across the country. The outcome
will be a co-created engagement model to establish a
consistent, symbiotic approach to ensure opportunity
access and eradicate barriers.
Forming: Establishing infrastructure: SMD created an IDEA Leadership Council (formerly co-chaired
by Planetary Science representative) focused on seven
areas of opportunity for IDEA principle examination
and change. They include: Engagement, Recruiting
& Hiring, Programming, Inclusion & Culture,
Leadership Development, Missions, Programs and
Projects, Research & Analysis. Planetary scientists
contribute across these teams and roles in both the
Leadership Council and larger Working Group – ensuring that IDEA concerns, findings and next steps are
inclusive across science disciplines. This well-fortified
body produced a strategic plan, adopted by SMD leadership featuring priorities, goals, activities, and clear,
multi-pronged success measures.
Transforming: Collectively, IDEA efforts have
offered tangible changes in the form of:

•
•
•
•
•
•

increased diversity on proposal panels;
inclusion plans requested in proposal
submissions;
re-evaluation of Code of Conduct messaging for missions and research proposals;
internal IDEA-focused learning curriculum
deployment of an internal Climate Survey
measuring psychological safety/inclusion;
internal shadowing mentoring opportunities

Pilot, Test, Deploy:
The Directorate is also dedicated to testing and reporting efficacy of IDEA efforts wherever it is found.
For instance, the piloted Dual-Anonymous Peer Review (DAPR) process has yielded positive results in its
attempt to mitigate unconscious bias. Prior to adopting
DAPR, the Astrophysics division noted that women
constituted 26% of the applicant pool, only finishing in
the top two places in the panels’ rankings 16% of the
time. Following adoption, women constituted 31% of
the pool and finished in the top two places 32% of the
time. The success rate of early-career investigators
eclipsed that of more seasoned investigators – further
enriching the talent pool. SMD looks forward to implementing DAPR across the Directorate, as is currently in practice in Planetary Science, given its proven
ability to increase diversity and equity.
This is the same approach that is being taken related to the new initiative called the Open Science Plan
which is dedicated to making data accessible while
offering the resources needed to ensure the information
is understood and translatable.
Measuring Progress:
Measuring IDEA progress is challenging but
achievable and necessary. SMD with the inclusion of
Planetary Science is tackling this leveraging four
methods:
•
•
•

Narrative analysis (i.e., equity dialogue sessions, qualitative feedback from surveys)
Demographic analysis (i.e. furthering diversity representation)
Communication efficacy (i.e., IDEA material
usage, analytics on IDEA-specific SMDhosted websites)
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•
•

Delivery and implementation of plans (i.e.,
scoped deliverables project managed and socialized effectively)
Plan assessment and learning transference
(i.e., surveys on learning material and usage)

Our team looks forward to sharing our momentum,
lessons learned and best practices in this critical space.
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EXPLORING ASTRONOMICAL EVENTS AND TOPICS THROUGH ACCESSIBLE RESOURCES.
D. W. Hurd1 and C. Runyon2 and J. Minafra3, 1Edinboro University of Pennsylvania (dhurd@edinboro.edu), 2College
of Charleston (runyonc@cofc.edu), 3NASA SSERVI (joseph.minafra@nasa.gov).
Introduction: For more than a decade our team has
been focusing on efforts to provide accessible material
in STEM to students with disabilities. Although not
limited to Blind and Visually Impaired (B/VI), the
authors’ resources start with those students in mind and
branch to other adaptations and accommodations for
other disabilities. Highlighting the need for resources is
the most recent reports submitted by the American
Printing House for the Blind (APH) which reports
55,249 students in educational settings are legally blind
[1]. In addition to APH stats, 559,543 students in the
United States have “serious difficulty seeing even
when wearing glasses as well as those that are blind
[2].” These statistics reveal the significant prevalence
of blindness and visual impairment in our public school
settings and highlights the need for accessible earth and
space science materials. By providing accessible
materials, students who are Blind or Visually Impaired
will have a better chance being successful in STEM
education and careers. Because these resources are
universal in design [3] they are easily adapted to a
variety of disabilities found in K-12 and informal
educational settings. This allows teachers and mentors
to devote more time to providing engaging activities
with specific adaptations for those who may need it.
Tactile Earth and Space Science Books: Through
the Solar System Exploration Research Virtual Institute
(SSERVI), NASA has been developing, field-testing
and publishing tactile resources for the blind and
visually impaired (https://sservi.nasa.gov/books/).
These resources include a variety of topics. The most
recent addition includes a tactile book highlighting
satellite imagery of Earth with an emphasis on weather
and ice sheet monitoring. Three other books are in the
pipeline and include a book highlighting the significant
eclipses of 2023 and 2024 in the United States, light
pollution, and meteorites’ significance in understanding
planet building.
The Eclipse book (figure 1) will illustrate the paths
of the 2023 annular and 2024 total solar eclipses and
details the specific parameters in which eclipses occur.
The book consists of 4 tactiles and will be accompanied
by field tested hands-on investigations and activities
related to eclipses.
Like the eclipse book, a prototype of the light
pollution book has also been created and field tested
by both students who are Blind and teachers of the
visually impaired. This 6-page tactile book highlights
the effect of varying light pollution levels on the
constellations of Cygnus (summer constellation) and
Orion (winter constellation).
The book is

accompanied by a family/student activity packet that
walks investigators through the various tactiles.
The book on planet formation and meteorites is
currently being developed and will also utilize
Universal Design principles to make it accessible to
every student, including those who are not B/VI.

Figure 1: Students and Teacher in Chile use tactile
materials created by authors for learning about eclipses

Information on Universal Design for Learning:
“The ultimate goal of UDL is for all learners to become
“expert learners.” Expert learners are purposeful and
motivated, resourceful and knowledgeable, and
strategic and goal-directed about learning. UDL is a
powerful approach because from the very start of your
lesson, it helps you anticipate and plan for all your
learners. It can help you make sure that the greatest
range of students can access and engage in learning —
not just certain students [3].” In short, UDL is
inclusive of ALL learners.
Acknowledgments: We would like to thank NASA
and SSERVI for their continued generous support of
these efforts to provide effective educational activities
and resources for every student. In so doing, these
entities are bolstering the pool of talented individuals
into the STEM pipeline of higher education and careers.
References:
[1] 2019 Annual Report: American Printing House for
the Blind, Inc. http://www.aph.org/annual-reports.
[2] 2018 American Community Survey.
https://www.census.gov/programs-surveys/acs/.
[3] Posey, A. (no date) Universal Design for Learning
(UDL): A teacher’s guide.
https://www.understood.org/articles/en/understandinguniversal-design-for-learning
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SELF-REPORTED DEMOGRAPHICS OF NASA SCIENCE MISSION DIRECTORATE RESEARCH
PROPOSAL TEAMS 2014-2021. H. B. Jensen1, L. L. Pappas1, N. Taha1, M. H. New2, M. Thompson2, L. M.
Barbier2, and C. Wilson3, 1Agile Decision Sciences, Huntsville, AL, heidi.b.jensen@nasa.gov, 2National Aeronautics and Space Administration Headquarters, Washington, DC, 3Arctic Slope Regional Corporation (ASRC) Federal Solutions, Greenbelt, MD.

Introduction: NASA is committed to supporting a
research environment that is fair and equitable. In order to promote opportunity for everyone, NASA is
collecting demographic data from its research community with the aim of using this data to support program
and process improvements. We will summarize the
demographic data collected for the Science Mission
Directorate and the Planetary Science Division and
provide high-level analyses of proposed science teams.
A companion study that investigates Planetary Science
Division research activities in greater detail has been
submitted by Thompson et al.[1]
Demographic Data Survey: NASA began collecting voluntary demographic information from research teams submitting proposals for research grants
and proposal reviewers in 2016. This information was
collected from individuals upon logging into the
NASA Solicitation and Proposal Integrated Review
and Evaluation System (NSPIRES). Initially, the survey included questions about the following demographic categories: gender, ethnicity, race, and disability. In 2019, the survey was updated to include an additional option for gender and add questions about career information, including: year of terminal degree,
highest degree earned, career classification sector and
career type. Where possible, newly collected demographic responses have been used to update demographic data back to 2014.
Institution Classifications: In addition to demographic information about proposing research teams,
information about the institutions submitting proposals
will be presented; institution type, Carnegie classification of research intensity[2], and Minority Serving
Institution (MSI) classification [3,4].
Acknowledgments: We are thankful to the following NASA interns that helped to develop this work;
Madeleine Tumbarello, Ankita Kc and Nazifa Taha.
References:
[1] Thompson M. et al. (2022) Advancing IDEA in
Planetary Science, Abstract #2049. [2] Carnegie Classifications
public
data
files,
http://carnegieclassifications.iu.edu/downloads/. [3]
NASA Minority Serving Institutions (MSI) List,
https://www.nasa.gov/sites/default/files/atoms/files/ed
u_nasa_msi_list_aug_2021.pdf. [4] Eligibility Designations and Applications for Waiver of Eligibility Requirements,

https://www2.ed.gov/about/offices/list/ope/idues/eligib
ility.html#tips.
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INTERROGATING EQUITY AND INCLUSION IN SPACE SCIENCE IN AFRICA. Siri Lamoureaux1 and
Davide Chinigò2, 1University of Siegen, Sociology, Adolf-Reichwein-Str. 2, 57068 Siegen, Germany,
Siri.lamoureaux@uni-siegen.de, 2 University for Foreigners of Perugia, Palazzo Gallenga, Piazza Fortebraccio, 4 06123, Perugia, Italy, davide.chinigo@unistrapg.it
Introduction: What is the relation between sciencefor-development and pure science? To what extent
can principles of inclusion and equity challenge the
procedures and goals of ‘pure science’? In this paper
we unpack this seemingly simple question by attending to the case of the Square Kilometre Array (SKA)
radio telescope, a globally funded radio astronomy
infrastructure located in the African continent. We
draw from three case studies where infrastructural
elements, requirements and skills are in tension - in
terms of IDEA principles - with what appear to be
more pressing concerns: land, economic growth,
health and environment. We contend that in terms of
the knowledge economies of postcolonial contexts
such as Africa, what is gained and what is lost, pose
serious challenges to space science at multiple scales.
The case studies come from empirical examinations of
ongoing social science research into the techno-social
outcomes of the SKA radio telescope, and reveal that
when the resources that scientific discovery requires
are unavailable, or are available only at a great cost to
ordinary livelihood projects, scientific endeavors may
resemble imperial ambitions in the name of progress.
The first case study interrogates the scalar trade-offs
between national and global priorities around science
and technology policy and concerns around inclusive
development in the case of the construction of the
SKA infrastructure in the semi-arid South African
Karoo. The second example comes from a troubled
radio telescope conversion process in Ghana, which
exposes the challenges of pure science in postcolonial contexts, and the reliance on public-private
partnerships. The last case shows how the Big Data
sector offers avenues for skills translation between
radio astronomy - ‘pure science’ and ‘science for development’ - Earth Observation and health analytics.
This is promising for inclusive employment opportunities but infrastructural challenges still question the
promises of ‘development for Africa’.
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MAXIMIZING ACADEMIC SUCCESS FOR STUDENTS WITH AN AUTISM SPECTRUM DISORDER
IN A GEOSCIENCES PROGRAM: LESSONS LEARNED AT A SMALL LIBERAL ARTS INSTITUTION.
N. P. Lang1, S. McKenzie1, L.P. Persico2, and B. McGarry3 1Department of Geology, Mercyhurst University, 501 E.
38th Street, Erie, PA 16546; 2Department of Geology, Whitman College, Walla Walla, WA 99362 3Autism Initiative
at Mercyhurst, Mercyhurst University, 501 E. 38th Street, Erie, PA 16546 (nlang@mercyhurst.edu)
Introduction: The number of students entering
college with an autism spectrum disorder (ASD) is
increasing. To elaborate, between 250,000 to 500,000
students in the United States with an ASD are either in
college or will be soon [1]; this number does not
include individuals who have either not self-identified
as having an ASD [2] or were not diagnosed until
during or post college [3]. Therefore, this range of
students likely represents an underestimate. As a result,
there will likely be an increase in students with an
ASD enrolling in geoscience and related courses as
majors, minors, or for general education requirements.
In order to best serve this increasing segment of the
student population, it is imperative for geoscience
departments, and academic departments in general, to
examine, and modify as necessary, their learning
environments and programs.
Strategies for increasing accessibility and
inclusivity of geoscience departments for students with
an ASD have recently been addressed and have
focused on developing curricula [4] and field courses
[5]. Here, we want to build on those strategies and
consider the overall structure of the department when
serving this segment of the student population.
Specifically, in the Department of Geology at
Mercyhurst University where we have worked
extensively with students with an ASD for over 10
years, we have found there are four broad factors that
should be addressed in order to maximize success for
this student population. Addressing these four factors
in our department have shown them to be effective for
helping students with an ASD navigate through our
curriculum. However, more work needs to be done to
examine the potential long-term impact of these
strategies on students after graduation.
Background:
Mercyhurst
and
Geology.
Mercyhurst University is a Mercy institution founded
by the Sisters of Mercy in 1926 and has an enrollment
of ~3,500 students. A majority of students come from
the Buffalo-Cleveland-Pittsburgh region and represent
a mix of first-generation college students, returning
veterans, and students who have had one or more
family members attend college as well. The geology
department consists of two full time faculty and ~30
students who are majoring or minoring in either
geology or environmental science. ~100 students/year
take geology courses as part of their general education
requirement and a typical class size is ~25 students;
students who have identified as having an ASD may

represent ~5–25% of a course’s enrollment. That
percentage also represents the typical number of
majors and minors in the geology department as well.
Autism Initiative at Mercyhurst (AIM) Program.
The AIM program is a distinct entity from our
university’s learning differences program and has a
mission to support students with an ASD in all areas of
the college experience, including campus life and
academics. The program consists of seven staff
members and >60 students (~2% of the university’s
student population). Students meet weekly with one of
the staff members to check in with how classes, and
how college life in general, are progressing. AIM
counselors then reach out as needed to instructors and
academic advisors as needed for more information
and/or to loop them in on student progress.
Lessons learned: In this section we outline the
four factors we believe should be addressed to best
serve students with ASD. We also discuss strategies
for how to address those factors.
1) Campus and department environment. A campuswide support network for both students and faculty
needs to exist that includes strong communication
between students, support staff, and faculty (and
possibly parents while following the Family
Educational Rights and Privacy Act, or FERPA).
Faculty, administrators, and security also need
education and training about ASDs through either
conversations or workshops with appropriate campus
offices (e.g., a learning differences-like office and/or a
Title IX office). The degree to which a campus is
supportive of students with an ASD will dictate the
success of the other three factors and it needs to begin
with school and department administrators modeling
appropriate behaviors.
2) Classroom organization. Sensory overload can
occur for students with an ASD and this leads to
significant challenges for the student in the classroom
[6]. Neurotypical individuals can filter what they
receive whereas students with an ASD struggle with
that ability, which can delay responses. Sensory
stimulation (e.g., lighting, background noise) should
therefore be reduced if possible and having students
with an ASD sit in front rows can help. Spacing
tables/desks to maximize room flow, together with
labeling workstations/drawers and reducing clutter, is
also helpful, though there may not always be an ability
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to control a room’s structure and organization. When
interacting with students, it is important to recognize
that students may employ a coping mechanism when a
situation becomes overwhelming (e.g., they turn away,
fidget, or put head down) [7]. Students with an ASD
may also overshare/over contribute to class discussions
and developing techniques to focus those contributions
towards a positive direction will help keep class time
moving forward; being direct and firm, but polite with
a student regarding over contributing has worked well
in our courses. Finally, before a class period begins, it
is helpful to make sure the room is open and then
actively invite students standing around to come
inside.
3) Teaching pedagogies and assignments. Students
with an ASD may have different processing rates for
content than neurotypical students and may have
difficulties with fine motor skills. Consequently,
multiple ways of demonstrating course content mastery
may be necessary while maintaining course rigor.
Transitions are difficult and should be communicated
when they will occur; maintaining classroom
consistencies such as writing a schedule for that day’s
class can aid transitions, which may be difficult for a
student with an ASD to recognize and/or make;
directly connecting the upcoming topic/lesson with
what was just covered may be another means of
managing transitions.
4) Academic advising. Students with an ASD may not
self-advocate nor understand subtlety and may have
difficulties with executive functioning and therefore
need to be paired with a patient advisor who will take
time to work closely with them. Advisors need to be
explicit and not assume a student with an ASD will
pull information from their peers like a neurotypical
student may. Parents of a student with an ASD are not
usually helicopter-like parents, but they do like to be
kept in the loop with how their child is doing; we have
found that utilizing this connection while staying
within the confines of FERPA can help ensure any
message we may be trying to communicate to a student
does sink in with them.
Discussion: Our experiences suggest that everyone
within a class or program (students with an ASD as
well as neurotypical students) can benefit from
implementing these strategies because more clarity and
communication can increase transparency and help
ensure everyone is on the same page. Implementing
these strategies, at least at first, does require one to go
beyond what might be considered “normal” teaching
and advising roles because no one student with an

2050.pdf

ASD is the same. So, techniques and approaches that
work with one student may not work with another.
Ultimately, most of what we discussed here
extends from practices used in the K-12 system [e.g.,
7] and has involved some form of ‘trial and error’. This
has been humbling and signifies there is still a lot of
work to do to help ensure our programs are accessible
and inclusive for students with an ASD. However,
throughout our evolving practices, we have found that
communication, support, flexibility, and patience are
four common themes that commonly re-occur.
Modeling these practices, especially with regard to
support and patience, is absolutely critical for any
implemented plan to be successful; students watch our
behaviors and will follow our lead.
Where to go next: Because our practices are
continually evolving and we have devised our
strategies based on "trial and error”, there is still a lot
of room for us to grow. To elaborate, everything
discussed here has been qualitative and we have not
yet quantified the success of any of these approaches
or looked at the long-term effects of our strategies;
tracking student employment and experiences postgraduation is necessary to do this. Further, exploring
attitudes and expectations students with an ASD are
bringing into the classroom may help bridge gaps that
exist within our strategies; this would also be
interesting to explore with neurotypical students as
they also bring their own attitudes and biases to a
course, which can affect interactions with students
with an ASD both positively and negatively.
Understanding those attitudes could help guide ways to
engage ‘neurotypical’ students, faculty, and staff to
further support students with an ASD. Finally, our
strategies have been developed at a small, private
liberal arts institution and may not work at different
sizes and types of institutions and it would be
interesting to explore strategies that have been
employed at other colleges and universities.
References: [1] Jackson, S.L. et al. (2018) J. Autism &
Developmental Disorders, 48(3), 639-642. [2] Wenzel,
C. & Brown, J.T. (2014), in Handbook of autism and
pervasive developmental disorders, 4th ed. [3] White,
S.W. et al. (2011), Autism, 15(6), 683-701. [4] Billig,
D. & Feldman, H.R. (2017), GSA Today, 27(10), 3637; doi:10.1130/GSATG325GW.1. [5] Lang, N.P. and
Persico, L.P. (2019), J. Geoscience Education,
https://doi.org/10.1080/10899995.2019.1625996. [6]
Jones, R.S.P. et al. (2003), J. Intellectual &
Developmental Disability, 28(2), 112-121. [7] Autism
Speaks (2016). Facts about autism. Retrieved from
https://www.autismspeaks.org/what-autism/factsaboutautism
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PRIVACY IN SPACE
M. G. Mackay1, A. Miccoli2, E. Kaiser3, S. Pukinskis4, P. Rudziński5 and S. Gervasoni6
1

M.Mackay (www.astronaut.center, and 2027890M@student.gla.ac.uk),
s265880@studenti.polito.it).
Why Privacy is Important in Space: Astronaut missions require crew members, who come from various
educational and social backgrounds, to co-exist and
work with one another for a prolonged period of time
in an extremely confined and isolated environment. In
2011, NASA identified issues of privacy as a top priority relating to habitability designs for long-duration
exploration missions and that designs must accommodate the needs of crew member’s mental well-being in
order to assure mission safety and success [1]. Additionally, research suggests that the number of crew
members, mission goals, and duration of a space mission play a role in determining the amount of volume
required within a habitat and provided evidence to
support that the larger the crew and the more crowded
the environment, the more likely behavior and performance will be impaired [2]. NASA stipulated that
“missions greater than 30 days in duration must have
dedicated crew quarters that provide privacy.”
Reduced Privacy in Space, the Psychological Impact and Its Threat to Crew Dynamics: Whilst
working within the confined environment of space,
astronauts experience further reduced access to privacy
by being subjected and exposed to a number of environmental stressors such as continuous monitoring of
their daily living activities and high ambient noise levels. Research suggests that issues of confinement and
inefficient designs of working and living spaces contribute significantly to psychological stress and produce risk factors which have been shown to facilitate
interpersonal conflict during missions [3].
Privacy’s Role In Sleep Quality and Cognitive Performance: The effects of increasing the time spent
confined within shared accommodation, with an increased lack of privacy and autonomy, has been seen
to correlate with poorer sleep quality and shorter sleep
duration [4] and it is regularly reported that astronauts
experience reduced sleep duration and decreased sleep
quality during long-duration missions [5]. Decreased
sleep results in decreased cognitive function, decreased
physical function and impaired social behavior [6]

2
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which actively hinders crew dynamics, crew productivity and efficiency and may reduce the overall likeliness
of completing a successful mission.
Privacy and Its Role in Preventing Physiological
Deconditioning:. Astronauts begin to experience
physiological deconditioning almost instantly upon
entering the extreme environment of space. Current
accepted risk factors which facilitate physiological
deconditioning within space environment include microgravity, radiation exposure and physical inactivity
with the cardiovascular and neurological systems being
some of the first physiological systems to become affected [7]. Reduced access to privacy during a spaceflight mission results in astronauts experiencing both
increased levels of psychological stress and reduced
levels of sleep quality and duration. It is well documented that increased sleep disturbance and reduced
sleep quality correlate strongly with increased occurrence of cardiovascular and metabolic disorders [8]
and that both acute and chronic psychological stress
exposure results in physiological deconditioning via
metabolic dysregulation and an increased inflammatory response within the body [9]. Therefore, increased
access to privacy may act as a potential mitigating factor in the prevention of physiological deconditioning of
astronauts during long-duration spaceflight missions.
Simulated Space Environment: Our simulated spaceflight mission took place at the Analog Astronaut
Training Center (AATC), located in Rzepiennik, South
of Poland. AATC is a private company, which accelerates human spaceflight scientific studies and was created by former European Space Agency professionals:
engineers and scientists. In 2018, the company established a laboratory to simulate the space environment
for scientific experiments focused on space biology
and medicine. It specializes in operational trainings for
scientists, engineers, space enthusiasts and future astronaut candidates and the habitat is fully equipped,
including dedicated software, for long-term isolated
crewed projects.
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would result in any significant effect on their psychological and physiological well-being as well as overall
crew dynamics.

Fig.1 AATC Laboratory Module containing equipment
to complete biomedical experiments, engineering projects and medical assessments.
Experiment: The present study evaluates how the
implementation of a privacy shelter within the sleeping
environment during an Analog Astronaut Mission may
affect the sleep quality, physiological and psychological stress parameters of crew members during their
period of isolation. The aim of this study is to gain a
better insight into how potential mitigators to stress,
such as privacy shelters within the bedroom module,
may be introduced to further facilitate effective crew
dynamics and physical wellbeing, and improve the
overall likelihood of a space mission’s success.

Fig. 2 Constructed Privacy Chambers exterior with all
members of YURIJA EMMPOL 9 mission
Materials and Methods: 4 male and 2 female Analog
Astronauts underwent mental state and cognitive function testing, sleep cycle recordings and physiological
parameter analysis before, during and after sleeping
within the shared bedroom module without a privacy
shelter for the first three nights of their mission. Following this, 2 control subjects then continued the rest
of their mission sleeping within the previous conditions and the 4 other test subjects were provided with a
privacy shelter. Test parameters, along with crew mission reports were then analyzed to assess whether increased access to privacy during their sleeping hours

Acknowledgments: We would like to thank Professor
Bernard Foing, President of EuroMoonMars Poland,
Dr Agata Kołodziejczyk, Director of Scientific Projects at Analog Astronaut Training Centre, and the rest
of the team and all crew participants for their direct
technical help with supply of subjects, habitat simluation, equipment setup, methods, samples, chemicals/reagents, analytical techniques and their indirect
assistance of providing topical and intellectual discussions about the research which lead to the generation
of new ideas.
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Sheena and Courtney Hughes Rinker (eds.), 2016. Applied anthropology: unexpected spaces, topics, and
methods. London, New York: Routledge. 180 pp.
ISBN:
9781138914520.;
[3]
Humanresearchroadmap.nasa.gov. 2022. [online] Available at:
<https://humanresearchroadmap.nasa.gov/evidence/rep
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L., Flynn-Evans, E., Kubey, A., Walsh, L., Ronda, J.,
Wang, W., Wright, K. and Czeisler, C., 2014. Prevalence of sleep deficiency and use of hypnotic drugs in
astronauts before, during, and after spaceflight: an observational study. The Lancet Neurology, 13(9),
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REACHING THE SPANISH-SPEAKING AUDIENCE THROUGH PLANETARY NEWS WRITTEN IN
SPANISH: CHALLENGES AND IMPORTANCE. G. M. Martínez1*, B. Aponte-Hernández1 and E. G. RiveraValentín1, 1Lunar and Planetary Institute, Universities Space Research Association, Houston, TX, USA. *E-mail:
gmartinez@lpi.usra.edu
Introduction: In an effort to diversify and broaden
the audience, the Lunar and Planetary Institute (LPI)
offers translated versions of its weekly science
Planetary News [1] to Spanish-speaking audiences [2].
Planetary News is an informational service for the
planetary and astrobiological community that helps
disseminate recently published research, job
opportunities, community news and announcements,
among others.
For science news, recent publications are
summarized and edited by LPI staff. These summaries
are then translated into Spanish by LPI staff who, in
addition to being fluent in English, are Spanish native
speakers. A staff member does the first pass through the
translation, while another reviews it and makes final
edits.
In this abstract, we describe the challenges inherent
to the translation of science news into Spanish, and the
importance of these translations to reach Spanishspeaking communities, both in the US and globally.
Background: With more than 480 million people
around the globe speaking Spanish at home, this
language makes the second largest population of native
speakers after Mandarin (Table 1). Following Mexico,
the US is the second largest Spanish-speaking country,
with an estimated 41 million native speakers and nearly
12 million bilingual speakers (ahead of Spain or
Colombia). Moreover, the US is the country with the
largest number of students learning Spanish (Fig. 1),
and predictions show that a third of the US population
will speak Spanish by 2050 (including bilingual people)
[3]. These numbers make Spanish the third most used
language on the internet (behind English and
Mandarin).
However, the number of publications in science
journals in Spanish is substantially lower than those in
English (2% vs 56.2% of total number of publications
in 2021, respectively [3]). Thus, there is a substantial
imbalance between the relevance of Spanish as a
language and its role in disseminating science.
Challenges: Due to historic and geographic reasons,
the Spanish language has evolved differently in each
Spanish speaking area. Currently, there are eight widely
accepted linguistic areas: Caribbean, Mexico and
Central America, The Andes, Rioplantense, Chile, and
three in Spain (north, south, and Canary Islands) [4]. In
each of these areas, Spanish has been strongly shaped

by local indigenous languages (e.g., Guarani in
Paraguay, Maya in Mexico or Quechua in Peru), as well
as non-local indigenous languages due to the slave trade
of Native Americans, and diverse African influences
due to the slave trade of Africans. Additionally, the
European immigration waves in the 19th and early 20th
centuries (e.g., Rioplatense and Chile), and the
influence of the English language in countries with
strong cultural and historical ties to the US (e.g., Mexico
and Caribbean) have also impacted local languages
causing distinct regional differences.
Table 1. Population of Spanish Native Speakers by
country as of 2021, ordered from largest to lowest.
Adapted from [3].
Country

Population

Mexico
USA
Colombia
Spain
Argentina
Peru
Venezuela
Chile
Guatemala
Ecuador
Bolivia
Cuba
Dominican
Republic
Honduras
Paraguay
Nicaragua
El
Salvador
Costa Rica
Uruguay
Panama
Puerto
Rico
Equatorial
Guinea

128.972.439
331,449,281
51.049.498
47.431.256
45.808.747
33.149.016
32.985.763
19.678.363
17.109.746
16.154.354
11.797.257
11.317.505
10.535.535

Native
Speakers (%)
96,8 %
16% (including bilinguals)
99,2 %
92,0 %
98,1 %
86,6 %
97,3 %
95,9 %
78,3 %
95,8 %
83,0 %
99,8 %
97,6 %

9.450.711
7.353.038
6.702.385
6.518.499

98,7 %
68,2 %
97,1 %
99,7 %

5.163.038
3.485.151
4.381.579
3.193.694

99,3 %
98,4 %
91,9 %
99,0 %

1.225.3772

74,0 %

The rich variety of the Spanish language introduces
two difficulties when communicating with the Spanishspeaking community as a whole: (1) the established
meaning of certain words is different from one linguistic
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area to another, and (2) different words (with different
origins) may be used to refer to the same concept. As
the
epitome
of
the
former,
the
verbs
“take/grab/pick/harvest” can be accurately translated by
“coger” in Spain, but this word has different
connotations in Latin-American countries, dissuading
its use if the targeted audience is from such countries.
As an example of the latter and of indigenous
influences, one could translate “peanut” into “maní” or
“cacahuete”. The word “maní” has Taíno roots, whereas
“cacahuete” comes from the Nahuatl. While Mexicans
and Spaniards would understand “cacahuete”, they may
not understand “maní” (especially Spaniards). As an
example of African influence, although “flu” translates
into “gripe” for many Spanish-speaking communities,
in Puerto Rico, the common word is “monga”, which is
thought to have African origins.

Figure 1. Main areas in which Spanish is learnt as
foreign language. Adapted from [3].
In summary, the use of global Spanish (i.e., lacking
jargon from specific linguistic areas) is strongly
encouraged to write Planetary News targeting the
Spanish-speaking community as a whole. Thus, certain
specific knowledge of each linguistic area is advised.
There are other challenges, as well, when translating
across diverse Spanish-speaking cultures. Direct
translations of English idioms or other anglocentric
analogies are not globally effective. As such, in those
cases, direct translations may not be possible. At the
LPI, writers of Planetary News articles are encouraged
to avoid such phrasing to be inclusive of diverse cultures
and facilitate translations into Spanish.
Recommendations: As the second most spoken
language in the US and the third most used on the
internet globally, while at the same time significantly
underused for science, translating recent scientific
highlights into Spanish helps recognize this discrepancy
and is inclusive of a broader audience. As such, we
recommend organizations work towards including
Spanish-translations as a new best practice. However,
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those translations must be done from the perspective
and acknowledgement that Spanish-speakers are
culturally diverse and their language distinct depending
on region due to various historical influences. As such,
we encourage that organizations working on Spanishtranslations include adequate regional representation on
that work and/or work with a professional translating
service.
Acknowledgments: The Lunar and Planetary
Institute is managed on behalf of the NASA Science
Mission Directorate by the Universities Space Research
Association.
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ALL CONFERENCE TALKS HAD CAPTIONS: THE 2021 DPS CONFERENCE.
J. R. Masiero1, J. L. Piatek2, J. H. Roberts3, D. Takir4; 1Caltech/IPAC (MR-100, 1200 E. California Blvd, Pasadena,
CA 91125, USA, jmasiero@ipac.caltech.edu), 2Dept. of Geological Sciences, Central Connecticut State University,
New Britain CT 06050, USA, 3Johns Hopkins Applied Physics Laboratory, 11100 Johns Hopkins Rd., M/S 200W230, Laurel, MD 20723. 4Jacobs, NASA Johnson Space Center, Houston TX 77058, USA.
Introduction: The decision in May 2021 to make
the Oct 2021 Division of Planetary Science Meeting
entirely virtual allowed for enough time for the Virtual
Organizing Committee (VOC) to consider accessibility
concerns for the various components of the meeting.
For the 2020 meeting, captioning was optional, and
relied on the talk author to create and upload the caption
files with their talk. Because of this added burden on
authors, combined with the shorter time to prepare due
to the impact and evolution of the pandemic, there were
only a few talks in the end that included captions. One
of the main points of feedback from the virtual 2020
DPS meeting was appreciation for those pre-recorded
talks that take advantage of the option to include
captions. To expand the accessibility of the talks for the
2021 meeting, and following the recommendations of
Piatek, et al. (2021), the VOC decided that ADAcompliant captioning would be provided for all prerecorded talks, and that live AI-generated captioning
would be provided for all live talks, Q&A, and
discussion sessions.
Experience: The VOC determined that the best
way of ensuring that all pre-recorded talks would
receive captions was to use an external captioning
service instead of relying on author contributions. This
also had the added benefit of simplifying the process of
moving the talks from the AAS upload system into the
video repository, eliminating the need to match the
closed caption files with the associated videos and
check them for accuracy, substantially reducing the
workload. After reviewing a number of vendors, for the
2021 DPS the VOC selected rev.com to provide
captions for the pre-recorded talks. Rev.com uses a
two-stage captioning method, first generating autocaptions with an AI program, and then having human
reviewers edit that output for accuracy to bring the
captions to FCC, ADA, and Section 508 compliance.
One of the key benefits of choosing rev.com was that
this vendor is a partner with Vimeo, which was the
video platform being used by the AAS for hosting the
talks. This meant that once the talks were uploaded, all
that was needed was for the two accounts to be linked
and then rev.com could access the videos, generate
captions, and push the captions back to Vimeo with
minimal user interaction. This was a major cost-saving
step in this process.
The cost of captioning was based on the length of
the videos, with each captioning process from the

vendor costing $1.25 per minute of video. Charges were
only applied to videos where the full captioning process
was successful. Additional costs related to conference
IT support (e.g. setting up accounts, linking talks,
validating captions were pushed back to Vimeo, etc.)
increased the costs by a few dollars per video. By
estimating the number of submitted videos and the
allotted length for contributed talks and invited talks, the
VOC was able to estimate a captioning budget that
wound up being very close to the final cost to the
conference.
Captioning for live sessions was also provided by
rev.com using a Zoom captioning plug-in license.
These captions had lower accuracy and a slight delay
from the words being spoken, but captured the general
conversation with a reasonable accuracy. The cost for
this was $20 per Zoom session, representing a minimal
impact on the overall conference budget. The final cost
for all captioning-related efforts wound up being les
than $10 per registered attendee.
The timeline for captioning the talks was a few days.
Rev.com uses a roster of independent contractors to do
the caption editing, and they select jobs as they are able
to. For the DPS conference, however, the majority of
talks were around 7 mins long, and so these were
quickly processed. Longer talks (~1 hour+) required
longer lead times as fewer editors choose these jobs.
Submission deadline for the pre-recorded talks was set
at t3 weeks before the conference by the AAS, and this
was adequate lead time to ingest, upload, and caption
the talks (including time for caption corrections), while
providing sufficient time to check that the captioning
was correct.
Not all captioning for the pre-recorded talks was
successful. Approximately 1% of the submitted videos
failed to be fully captioned, and were bounced back to
the VOC with only the AI-generated auto-captions.
Reasons for failure included heavily accented speech,
mumbled dictation, unusual jargon, or all of the above.
These videos had to have the auto-captions manually
edited by the VOC to bring them in line with the
captions being provided for the other videos, which was
an unanticipated level of effort. Rev.com does offer a
caption editing tool which simplified this process
greatly. The timeline for editing these videos by a nonprofessional caption editor was of order a half hour per
7-minute talk, depending on the quality of the AI
captions.
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Suggested Improvements for Future Captioning:
Overall the process of captioning was very smooth, and
produced an important product for increasing talk
accessibility. Costs for captioning worked out to be a
few dollars per registration, and so did not have a
significant impact on meeting cost. The only real
problem encountered was the videos that failed to be
captioned, which put an unexpected work load on the
VOC. One possible mitigation of this is to use the
optional dictionary upload that pre-seeds the AI with
likely words. A list of terms drawn from the written
abstracts, or from papers in the field, would likely
contain sufficient information to mitigate some of the
failures. This listing would either need to be a single
broad document lowering overall effectiveness, or
individual documents for each talk, though that would
increase the overall effort needed to match documents
to video files when sending in the files for captioning,
and drive up associated IT costs.
For other talks that failed captioning, however, a
combination of accent, speaking style, and poor
microphone limited the captioning effectiveness.
Instructions to speakers that include “best practices” for
improving clarity of their recordings (e.g. using an
external microphone or headset, avoiding spaces with
background noise or that generate echoes) and
encouraging them to speak slowly and clearly might
alleviate some of this, but it is unlikely to solve the
entire problem. Instead, VOCs should plan on a small
number of talks needing individual attention.
Conclusions: Our experience with the 2021 DPS
Fall Meeting demonstrates that while captions for prerecorded talks are not trivial to generate, they can be
added with minimal financial outlay and effort.
Captions provide important support to a range of
members of our community, increasing the scientific
utility and accessibility of talks. The benefits of
captioning to our community outweigh these costs, and
we continue to recommend their use at future
conferences.
References:
Piatek, J.L., Brooks, S.M., Masiero, J.R., et al.,
2021, “All Conference Talks Need Captions”, 52nd
LPSC, id.2723.

2003.pdf

Advancing IDEA in Planetary Science (2022)

2057.pdf

SUPPORTING INCLUSION OF CHICANO/HISPANIC AND NATIVE AMERICAN REPRESENTATION
IN PLANETARY SCIENCES. M.A. Matiella Novak,1 C. Shupla2, E. Rivera-Valentin. 1Johns Hopkins University
Applied Physics Laboratory, Laurel, MD (email: alexandra.matiella.novak@jhuapl.edu), 2Lunar and Planetary Institute, Houston, TX.
Introduction: The Society for the Advancement of
Chicanos/Hispanics and Native Americans in the Sciences (SACNAS) annual conference is a prime opportunity to engage diverse audiences. This includes,
mainly Latinx and Indigenous audiences, but many
other underrepresented groups are present as well owing
to the engaging and inclusive environment of the
SACNAS conference. Many SACNAS participants are
undergraduate, graduate, post-doc, as well as early-career level scientists looking to expand their experiences.
The authors have participated in this conference by offering a variety of sessions to inspire, engage and employ future Scientists of Color. These sessions are focused on highlighting the research of planetary Scientists of Color as well as training on successfully applying to planetary and other STEM internship opportunities.
Planetary Science Sessions: Planetary science and
exploration encompasses a diverse field of disciplines
and technologies. Planetary Science sessions at
SACNAS have focused on the many fields of research
being conducted by planetary scientists and explorers,
including human and robotic exploration, planetary geology and planetary defense, with a focus on research
using data from NASA planetary exploration missions.
The goal of this session is to show research opportunities available in planetary science and exploration. The
presentations in this session cover multi-disciplinary approaches to the exploration of our geospace and planetary surfaces to show the diversity and inclusion of our
backgrounds and how we apply them towards a common scientific objective.
We are committed to showing and strengthening the
diversity and representation of all people in the planetary sciences and exploration fields. Therefore, all presenters are Scientists of Color, and diverse in their genders. In choosing which field of study category we represent, we chose “other” as neither the “Geosciences”
nor the “Physics and Astronomy” categories alone describe our work well, so we recognize an opportunity to
share “Planetary Science and Exploration” as another
area of STEM research that offers many promising career paths in academia, research and industry. The presenters come from institutions that cover Texas and
Maryland, as well as academic and non-profit organizations. Our presenters come from a variety of a careers

stages including mid-career to senior-level staff; Principal Investigators and Program Managers; and internship
mentors.
Highlighting the work of Planetary Scientists of
Color at SACNAS is not just beneficial for sharing the
science with underrepresented groups, but it also provides an opportunity for Scientists of Color to present
their science to a large STEM audience. Scientists of
Color, and women in particular, are still the least likely
group to be invited or assigned a talk at the biggest science conferences [1]. By inviting Women of Color
SME’s to speak at our Planetary Science session, we are
providing a counterweight to the persistent practice of
excluding these scientists from opportunities to speak at
conferences.
Internship Application Sessions: The goals of
these sessions are to highlight strategies that undergraduate and graduate students can use to prepare a competitive internship application, to encourage students who
might otherwise opt-out and to enable students to highlight those valuable life experiences and soft-skills that
make them exceptional candidates. Exciting undergraduate and graduate internship positions can be extremely
competitive, yet successful applications don’t always
need perfect GPA’s to be considered.
Participants on these sessions have learned the steps
involved in preparing and submitting a competitive internship application, including advanced planning, researching the institution and internship program, giving
advisors the information needed to prepare excellent
reference letters, preparing a professional CV, and drafting and editing a cover letter. Presenters share tips on
highlighting those experiences and soft-skills that can
make an application exemplary to increase the likelihood of a successful internship application. NASA internship opportunities are also shared with participants,
so they can immediately put their training to use in applying for these internships. For example, at the 2021
SACNAS meeting internship and hiring opportunities
were shared and a SACNAS participant at the PhD level
was able to find a position at APL, where they have recently been hired into the Technical Professional Staff
to work on projects in both Civil Space and National
Security Space missions.
References: [1] Ford, H.F. et al (2019) Nature 576,
32-35.
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IMPROVING ACCESSIBILITY AT THE MONNIG METEORITE GALLERY: THE IMPACT OF IDEA
ON FREE-CHOICE LEARNING IN PLANETARY SCIENCE. R. G. Mayne1, A. Biswas2, K. D’Spain2, A.
Matthews2, A. Taddesse2, A. Tuten2 and B. Wei2, 1Monnig Meteorite Collection, Sid Richardson Building 244, 2950
West Bowie Street, Texas Christian University Fort Worth, TX 76109 (r.g.mayne@tcu.edu), 2Department of
Computer Science, Tucker Technology Center, Suite 341, 2840 West Bowie Street, Texas Christian University, Fort
Worth, TX 76109
Rethinking
Learning
Environments:
Traditionally, schools and universities have been
considered the primary centers of learning. However,
the last few decades has seen an increasing demand by
the public for free-choice learning, which is defined as
learning guided by a person’s needs and interests [1].
Free-choice learning sources e.g. the Internet,
television, film, books, podcasts, and Museums, are
transforming the educational environment for the
general public, leading to societies of lifelong learners
[2]. In fact, during an investigation into how, where, and
why people learn science, more than 50% of
respondents attributed their scientific knowledge to
free-choice learning experiences [3].
The contextual model of learning is a theoretical
framework through which free-choice learning can be
evaluated. It states that all learning is a result of
interactions between an individual’s personal,
sociocultural, and physical contexts [4]. These three
contexts reflect that learning is influenced by a person’s
own motivation and knowledge, their interactions with
others, and the location and design of the learning
environment. Here, we focus on the findings that (1) all
learning is bound to the physical environment in which
it occurs [4], and (2) learning is negatively impacted if
the physical environment is not accessible to the learner
[4, 5, 6]. An environment that is inclusive, diverse,
equitable, and accessible (IDEA) is vital to maximize
the learning that takes place in all free-choice planetary
science learning.
The Changing Face of Museums: Science
museums have undergone a revolution since their
inception. [7] defines three generations of museums,
based on their defining goals. The first museums began
as private collections that primarily benefited research
scholars, and it wasn’t until the late 18th century that
they were also viewed as a way to educate the public
(the second generation). After World War II, the third
generation of museums grew rapidly, with a focus only
on public education. In the last few decades, a proposed
fourth generation has appeared which encourages active
engagement
with
science,
alongside
social
responsibility [8].
Museum approaches have transitioned from the
visitor as the outsider, then as a passive observer, and
finally as an active participant in the science [9].
Museums of older generations continue to be popular,
but, where possible, they are also incorporating
principles from later generations within their exhibits.

The Monnig Meteorite Collection and Gallery:
The Monnig would be classified primarily as a second
generation museum, as educating the public is not its
sole purpose; it comprises a scientific research
collection (the Monnig Meteorite Collection) as well as
a Museum (the so-called “Gallery”). Most of the
exhibits within the Monnig are display cases of
meteorite samples, paired with accompanying text
(Figure 1). However, the exhibits do include many third
generation aspects, such as an educational game and
interactive video screens. While there have been some
updates to the technology in the exhibits in the last
twenty years, most of the Gallery remains unchanged
since
its
opening
in
2003.

Figure 1: Exhibit within the Monnig Meteorite Gallery illustrating
the pairing of samples with text displays.
.

Significant strides have been made in Museum
design in the last two decades to improve the
accessibility for visitors. While a complete redesign is
not possible for most older generation museums like the
Monnig, it is possible to implement small, but
meaningful changes.
The Monnig Gallery was viewed through an IDEA
lens, with the goal of identifying areas of weakness.
Here, we focus on the goal of improving the visitor
experience for those with visual impairments.
The Brief: We presented the following brief to
Seniors within the TCU Computer Science Program:
Design an application that allows those with visual
impairments to visit the Gallery and understand the
content presented.
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All computer science majors at TCU are required, as
part of a senior research project, to identify and analyze
a computer science problem, develop and implement a
workable solution to the problem, and then document
the results of their efforts. Five students selected the
brief given by the Monnig for their project.
Implementation: Visual impairment is measured
by examining eight fundamental visual functions: visual
acuity, visual fields, contrast sensitivity, color vision,
binocular function, visual search, glare and light/dark,
adaptation, and visual efficiency [NRC ref]. Five of
these were identified as functions that could be aided by
the application. These are listed below, along with a
brief description of the considerations used in
application design to aid each function.
1. Visual acuity - ability to change text size,
careful selection of font style and spacing.
2. Light sensitivity - ability to change
backgrounds and contrast of the screen.
3. Contrast sensitivity - high contrast ratio
necessary.
4. Visual fields - one direction scrolling, use of
only single column text, careful selection of
font style and spacing.
5. Color vision - careful selection of colors used
throughout application.
The application begins with three separate menus, each
with their own screen, which allow the user to customize
the app to their needs. Menu 1 allows them to select their
language. The beta version includes English, Spanish,
and French, but later versions could include more
language options. Menu 2 provides a font size selection
(Figure 2), and menu 3 allows users to identify their
color blindness type. These variables can be reset or
changed at any time.
The Monnig Meteorite Collection database has
images of all of the meteorites within the Gallery and
the text from each exhibit will be reproduced within the
application. The images will be shown on a high
contrast background (as compared to the exhibits) to
allow for better viewing of the samples. Voice
transcription will also eventually be available.
Wayfinding, the ability for the user to identify where
they are within the Gallery, on the application will be
achieved in one of two ways. QR codes will be placed
on each display case, allowing users to scan and locate
the relevant exhibit on the map, when needed. In
addition, bluetooth receivers will be used so that the
application can identify where in the Gallery the user is
located.
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Figure 2: Font size selection menu within the beta version of the
application.

The application will be made available for free
through the google play store. The Monnig Gallery will
also have several tablets with the application available
for visitors.
References: [1] Institute for Learning Innovation.
(2022) [online]. [2] Dierking L. D. (2005). Hist Cienc
Saude Manguinhos, 12(Suppl), 145-60. [3] Falk, J. H.
(2001) Free-choice science learning: framing the issues.
In: J. H. Falk (ed.). Free-choice science education: How
we learn science outside of school. [4] Falk, J. &
Dierking, L.D. (2000a. Learning from Museums: Visitor
experiences and the making of meaning.[5] Evans
(1995). Learning and the Physical Environment. In Falk
and Dierking (Eds.) Public Institutions for Personal
Learning Establishing A Research Agenda, 119-126. [6]
Gibson, J. J. (1979). The Theory of Affordances. The
Ecological Approach to Visual Perception. [7]
Friedman, A. J. (2010). Physics Today, 63(10), 45–51.
[8] Pedretti E. & Iannini (2020) A. M. N. Can. J. Sci.
Math. Techn. Educ. 20, 700–714 [9] Clary R. M. (2018)
Sci & Educ 27, 371–377. [10] National Research
Council (US) (2002) Visual Impairments: Determining
Eligibility for Social Security Benefits.

Advancing IDEA in Planetary Science (2022)

2024.pdf

Cross-AG IDEA Working Group: reckoning with inclusion, diversity, equity and accessibility within NASA’s
Planetary Science Division Assessment/Analysis Groups and Planetary Science Advisory Committee. M. M.
McAdam1, J. Scully2, T. Goudge3, M. Milazzo4, L. Gaddis5, J. Roberts6, A. Venkatesan7, C. Richey2, M. McCanta8
and the IDEA Working Group, 1NASA Ames Research Center, maggie.mcadam@nasa.gov, 2NASA’s Jet Propulsion
Laboratory, 3University of Texas-Austin, 4The Other Orb, LLC, 5Lunar and Planetary Institute, 6JHU Applied Physics
Laboratory, 7University of San Francisco, 8University of Tennessee-Knoxville.

Introduction: The Inclusion, Diversity, Equity, and
Accessibility (IDEA) Working Group is designed to
develop and disseminate resources, findings and other
recommendations associated with IDEA matters for the
NASA assessment/analysis groups (AGs) and the
Planetary Science community more widely. We report
to the NASA Planetary Science Advisory Committee
and AG meetings regularly.
Organization and membership: The IDEA
Working Group is composed of self-nominated and
presently unfunded planetary science community
members who are associated with different AGs. The
Working Group has two co-chairs who primarily
support facilitation of meetings and discussions, conflict
management and reporting to the Planetary Science
Advisory
Committee.
Each
of
the
eight
assessment/analysis groups (Small Bodies, Mercury
Exploration, Mapping and Planetary Spatial
Infrastructure Team, Venus Exploration, Mars
Exploration Program, Lunar Exploration, Outer Planets
and Extraterrestrial materials) have two representatives
in the IDEA Working Group who relay findings and
recommendations to each AG. Additionally, the
Working Group has representation from the American
Astronomical Society (AAS) Division for Planetary
Science (DPS) Professional Culture and Climate
Subcommittee (PCCS).
The Working Group uses a shared leadership model
and focuses on community support within the group.
Our meetings are held on the second Wednesday of
every month at 10 am pacific/1 pm eastern and run 60 –
90 minutes depending on the agenda that month.
Membership is open to any interested parties, and new
members to the group are always welcome. To join,
please reach out to the current co-chair (Dr. Maggie
McAdam, maggie.mcadam@nasa.gov).
Previous efforts and ongoing work. The IDEA
Working Group community has accomplished a number
of things since the founding of this group in 2019. The
most significant of these was the discussion and
development of 27 professional white papers for the
Planetary Science and Astrobiology Decadal Survey
2023-2032 which were submitted in 2020 amidst an
ongoing and extremely taxing global pandemic. These
white papers included 242 total co-authors and ranged
in topics from workplace conditions including
harassment and mental health to co-created
collaborations with Indigenous communities to ethical,

anticolonial policies in space exploration. For a full list
of submitted white papers supported by the IDEA
Working
Group
see:
https://tinyurl.com/ideawhitepapers. For a full list of papers submitted to the
Planetary Science and Astrobiology Decadal Survey
2023-2032, see: https://baas.aas.org/vol-53-issue-4
Additionally, Working Group members facilitated
development and adoption of best practices, informed
selection processes and codes of conduct for some AGs,
we congratulate their efforts and the AGs’ adoption of
such measures.
As we maintain our ongoing commitment to
inclusion, diversity, equity and accessibility in planetary
science, we are working to develop standard procedures
and to identify best practices as well as checks and
balances in hiring/selection within AGs that are rooted
in equity and justice. Additionally, we advocate for
standardized accessibility improvements of AGs and
other non-NASA meetings (e.g., captions, ASL
interpreters among others). Lastly, we are working with
the Lunar and Planetary Institute to populate a website
where we will host these resources, recommendations,
contact information etc.
Future plans: As we continue to grow and develop
as a community of IDEA focused representatives within
the Planetary science community, our goal is to build a
strong foundation for IDEA efforts in planetary science
by listening to and coordinating IDEA efforts across the
AGs. Additionally, we plan to evaluate NASA’s IDEA
efforts in planetary science and to provide
accountability to NASA with respect to those efforts.
For example, we will seek updates and information
about NASA activities like the recent Request for
Information on Advancing Racial Equity and Support
for Underserved Communities in NASA Programs.
After sending a letter of introduction and
recommendation to HQ in 2019, we are still advocating
for Planetary Science Workforce demographics surveys
and annual mission workplace climate surveys which
are designed to assess the current state of the profession
and identify inequity and justice issues within mission
communities, respectively. Similarly, we were very
pleased to note an emphasis of IDEA activities in the
Decadal Survey and we eagerly await the
recommendations from the steering committee and
panels. We hope to support and provide evaluation of
those efforts as well.
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Finally, we emphasize the COVID-19 global
pandemic has upended funding and career trajectories
for many planetary scientists and astrobiologists. The
academic enterprise is experiencing major staffing
issues and labor shortages in faculty, staff and beyond.
We need immediate target action from leadership
otherwise we are facing a generational setback in
learning and IDEA outcomes after just two years of
disruption.
Needed Support: To continue to provide resources
and findings for the AGs and PAC, the IDEA Working
Group needs ongoing support from the community. As
noted in one of the recent recommendations from the
Small Bodies Assessment Group, “SBAG supports the
development and hosting of a website (similar to the
SBAG and other AG websites) for the cross-AG IDEA
Working Group to provide Inclusivity, Diversity,
Equity, and Accessibility resources to the community.
This website could provide easy access to resources
such as best practices of equitable and inclusive
procedures for hiring/selections and codes of conduct
for conferences, teams, etc., which will benefit the
community.” In addition to this support, recognizing the
need for this type of community work needs to be
codified in financial support. The members of this group
are currently generously donating their time to these
efforts. We need financial support to do this work.
Funds related to grants or stand-alone funds for these
efforts are urgently needed.
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THE PLANETARY HABITABILITY LABORATORY (PHL). A. Méndez, Planetary Habitability Laboratory,
University of Puerto Rico at Arecibo (abel.mendez@upr.edu).
Introduction: The PHL is a research and education
laboratory dedicated to studies of the habitability of
Earth, the Solar System, and exoplanets. The main
scientific goal of the PHL is to characterize the habitable
universe via the theoretical development and
application of methods to measure the potential for life
of planetary bodies. The PHL provides a unique
combination of scientific tools for scientists, educators,
and students interested in the astrobiology field and the
potential for life in the universe.
The PHL was founded by Prof. Abel Méndez on
April 26, 2010, during the NASA Astrobiology Science
Conference 2010 (AbSciCon 2010) in League City,
Texas. The PHL was motivated by the need for
quantitative habitability studies in the astrobiology
community. Since its inception, many international
scientists studying planetary habitability have joined as
collaborators of the PHL.
The two most notable projects of the PHL are the
Visible Paleo-Earth (VPE), a unique photorealistic
visual reconstruction of Earth’s past in the last 750
million years, and the Habitable Exoplanets Catalog
(HEC), a listing and comparison of potentially habitable
extrasolar planets. The research focus of the PHL is on
habitability metrics and the characterization of habitable
worlds [1, 2, 3].
The PHL collaborates with many scientists from
national and international institutions. The most active
collaborations are with scientists from NASA Ames, the
Lunar and Planetary Laboratory (LPI), and the Arecibo

Observatory. For example, the PHL’s Planet-Hab
Collaboration consists of an international group of
scientists interested in developing and applying
habitability models in the astrobiology field. The
collaboration combines novel modeling approaches to
understand and compare the suitability for life of
terrestrial, planetary, and exoplanetary environments.
The PHL provides a wide range of research topics
(Figure 1) and mentoring experiences to students,
especially undergraduates. These experiences give
students essential skills in scientific computing using
the Python and R programming languages. Students
present their work at local and international
conferences, are encouraged to participate in summer
internships, and co-author scientific papers. All these
experiences contribute to the preparation of students for
graduate school.
The PHL also organizes astrobiology conference
sessions and workshops with an emphasis on the
participation of students. For example, the 2nd Earth-like
Worlds Workshops connected local scientists and
students with other international Spanish-speaking
scientists studying habitable worlds. The annual
conference AstroChat connects our local students with
other Puerto Rican students and scientists working in
different institutions outside Puerto Rico in fields
related to planetary science, astronomy, and
astrobiology.
Scientists, educators, students, and the general
public have extensively used the PHL research and

Figure 1. Research topics at the PHL are divided into Habitability Models (e.g., habitability metrics), Terrestrial Habitability
(e.g., paleo-Earth), Solar System Habitability (e.g., Mars), Habitable Exoplanets (e.g., potential biospheres), Radio Astronomy
(e.g., stellar activity), or Archeoastronomy (e.g., astronomy of the Taino Indians). Most of the research experiences for the
students are theoretical/computational in nature, except the observational work at the Arecibo Observatory.
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educational resources since its founding. The work of
the PHL has been cited by hundreds of peer-review
scientific papers, educational resources, textbooks, and
news media articles, including CNN, BBC, Scientific
American, and National Geographic. The PHL also
creates multimedia content for scientists and educators.
The research of the PHL has been consulted for
documentaries such as National Geographic’s Cosmos:
A Spacetime Odyssey (2014) and BBC’s Human
Universe (2014). The science behind the PHL was also
featured in National Geographic’s One Strange Rock
(2018) and UAGM’s The Biggest Dream (2021),
together with the Arecibo Observatory.
Goals and Strategies: The primary purpose of the PHL
is to map the habitable universe. The specific objectives
of the PHL are to (1) Develop quantitative habitability
assessments and classifications. (2) Trace the evolution
of terrestrial habitability from paleo-climates to global
warming. (3) Assess the habitability potential of solar
and extrasolar planets. (4) Devise tools and methods for
ground, orbital, and remote habitability assessments. (5)
Create, provide, and facilitate astrobiology science tools
for scientists, educators, and the general public. (6)
Increase the participation of more students and scientists
from minority-serving institutions in astrobiologyrelated research and educational opportunities.
The scientific research strategy of the PHL includes
the development of habitability models and the
evolution of terrestrial habitability as a baseline for
comparisons with other planets. The habitability models
are based on adapting the habitat suitability models used
in the ecology field [3]. The education and outreach
strategy includes visualizations, social media, and the
participation of underrepresented scientists and
students.
Impact and Accomplishments: The PHL website
receives an average of over 15k visits per month and has
had over 1.4 million visitors since its foundation. The
research and products of the PHL have appeared in
hundreds of news outlets around the world. Some of the
most notable research and education accomplishments,
in chronological order, of the PHL since its foundation
are:
1. The PHL was launched at the NASA Astrobiology
Science Conference 2010 in League City, Texas
(April 2010).
2. Creation of the first scientific photorealistic
visualizations of Earth in the last 750 million years,
the Visible Paleo-Earth (VPE) (April 2011).
3. Creation of a new software tool to visualize
exoplanets, the Scientific Exoplanet Renderer (SER)
(September 2011).
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4. Creation of the first measure of Earth-likeness for
exoplanets, the Earth Similarity Index (ESI)
(November 2011). [1]
5. Creation of the first database of potentially habitable
exoplanets, the Habitable Exoplanets Catalog (HEC)
(December 2011).
6. The PHL is selected as one of the Best of the Web
resources on space and search for alien life by the
Teacher Network of The Guardian (August 2012).
7. 1st Workshop of Earth-like Planets (April 2015).
8. NSF proposal collaboration with Rice University
and the Arecibo Observatory (October 2015).
9. Book Searching for Habitable Worlds is published
(April 2016). [2]
10. A study of the average temperature of planetary
bodies is published (February 2017). [4]
11. 2nd Workshop of Earth-like Planets (February
2017).
12. A study on habitability models is published (October
2021). [3]
Facilities: The PHL is located in room AC-331A at the
University of Puerto Rico in Arecibo (UPRA). This
space provides a conference and research area for
scientists and students, and storage for scientific and
educational materials. Radio astronomy research is done
at the facilities of the Arecibo Observatory. Highperformance computing resources are available at the
UPR High-Performance Computer Facility (HPCf) or
the Arecibo Observatory.
The PHL has a research account in the main
scientific computation cluster of the HPCf. This cluster
provides over 2240 computational cores, and 200
terabytes of high-performance storage served over a
QDR InfiniBand and 10G Ethernet backbone. The
HPCf also hosts the web server and domain name of the
PHL (phl.upr.edu).
Acknowledgments: The PHL is managed by the
University of Puerto Rico at Arecibo (UPRA). Funding
for the PHL has come from the NASA Astrobiology
Institute (NAI), the National Science Foundation (NSF),
and the University of Puerto Rico (UPR), among others.
Funding for research experiences for students is mainly
provided by the Puerto Rico Louis Stokes Alliance for
Minority Participation (PR-LSAMP) and the Puerto
Rico Space Grant Consortium (PR-SGC).
References: [1] Schulze-Makuch, D. et al. (2011)
Astrobiology 11(10), 1041-1052. [2] Méndez, A. and
Rivera-Valentín, E. G. (2017) The Astrophysical
Journal Letters 837 (1), L1 [3] Méndez, A. et al. (2021)
Astrobiology 21(8), 1017-1027. [4] Méndez, A. and
Gonzalez-Espada, W. (2016) Searching for habitable
worlds. IOP Science.
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DIVERSITY AND INCLUSION IN GEOSCIENCE. D. D. Patel1, S. M. Patel1, P.M. Solanki1, H. V. Majethiya1.
1
M. G. Science Institute, India (email: deepp213@gmail.com).

Introduction: In work groups, diversity improves
problem solving, stimulates creativity, and raises the
level of critical analysis [1]. A multiplicity of perspectives can spark creativity and innovation, and help organizations spot and seize new opportunities.
In a research environment, enhanced creativity
should therefore produce better science [2]. Yet recent
research on diversity indicates that a general underrepresentation of minorities in science and engineering becomes even more pronounced in the geosciences.
The findings show also that despite efforts to attract
more minorities into the geosciences, their representation has improved only incrementally for more than a
decade [3]. Both, women and people of color are underrepresented throughout academic faculty positions in
the geosciences, which covers earth, atmospheric,
ocean, and planetary sciences.
With respect to gender, an increasing number of
Ph.D. graduates in the geosciences are women [4]. In
Ocean and Earth Sciences, women have earned more
Ph.Ds. each year than men since ∼2007 and ∼2014, respectively, determined from the Survey of Earned Doctorates reported by NSF [4]. However, advances in diversity at the student level often don't translate to advances at the faculty level as mentioned above.
Despite a growing consensus that the lack of diversity in science presents an inequity requiring action,
decades of research, policies, and projects have shown
that diversifying science is not as simple as
encouraging women and minorities to earn university
degrees in science, technology, engineering,
and mathematics (STEM) fields. In the geosciences, for
example, although there are significant numbers of
women earning geoscience degrees in the US [5] these
numbers are not translating into equivalent female representation in academic faculty [6] or professional activities such as journal refereeing [7].
Hence, to promote diversity and inclusion we need
to ensure that the geoscience workforce remains strong,
promising new geoscientists must be recruited and retained from all racial and ethnic groups and both genders. To succeed in this effort, geoscientists will have to
work as a team to increase the visibility of geoscientists
and their work. A nurturing mentorship environment
that pervades the entire institution. Competitive research programmes with clear links to federal government and private-sector job prospects. Participation in
academic and scientific instruction by caring role models with similar backgrounds to the pupils. Extending

networking possibilities to combat marginalization and
alienation at professional gatherings, in organizations,
and throughout the scientific community. Links to
feeder programs at colleges with strong undergraduate
academic programs, as well as research internships, extended faculty partnerships, workshops, reciprocal faculty visits, and seminars. Whenever possible, the linkages are enhanced by faculty and student exchanges. [8]
It is also important to employ minorities in high-visibility positions, such as presidents, vice presidents, executive directors, program managers, program directors,
and lead scientists on large- budget science projects,
where they will serve as role models.
While it’s crucial to nurture the next generation,
there are already large numbers of women and people of
color working in this field without the deserved recognition. They have the potential to be key players in paving the way for future generations, so it’s crucial to
shine a light on them.
References: [1] Reagans, R. & Zuckerman, E. W.,
(2001) Organization Science 12, 502–517. [2] Holmes,
M. A., et al., (2008). Nature Geoscience, 1(2), 79-82.
[3] Sidder, A. (2017), Eos, 98(7). [4] Bernard, R. E., &
Cooperdock, E. H. (2018)., Nature Geoscience, 11(5),
292–295 [5] Holmes M. A., et al., (2015), John Wiley &
Sons, Inc. [6] Glass J.B. (2015), John Wiley & Sons,
Inc., pp. 17–22. [7] Lerback J, & Hanson B. (2017), Nature, 541(7638): 455–457 [8] Williams, Q. L., et al,
Physics Today, 60(11), 54.
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SPACE SCIENCE IN CONTEXT: LESSONS LEARNED AND RECOMMENDATIONS FOR IDEA
PRACTICE AND BEYOND. D. M. Persaud1 and E. S. Armstrong2, 1Jet Propulsion Laboratory, California Institute
of Technology, Pasadena, California, USA (divya.m.persaud@jpl.nasa.gov), 2Dept. of Mathematics and Science
Education, Stockholm University, Sweden.
Introduction: We present an overview of Space
Science in Context (SSiC) 2020 conference, which
brought together a community of scholars interested in
developing interdisciplinary knowledge and practice
around contexts of space science research globally. We
then describe two key lessons learned from the event
and develop four key recommendations for the
community: put aside funding for IDEA (inclusivity,
diversity, equity, accessibility) projects; develop events
in dialogue with communities; include expertise across
fields; and prioritize the needs of those most
marginalized in the field.
Space Science in Context 2020: SSiC (held on 14th
May 2020) was a virtual conference engaging planetary
scientists with science & technology studies (STS) and
other scholars. We reached 450 registrants and, in lieu
of a registration fee, raised £1000 for a COVID-19 fund.
Our global contributors included 12 main speakers
(please see the supplement) and 30+ e-poster presenters
from a range of disciplines exploring themes related to
space and society. We held three themed panels on
Decolonising Space; Computing, Technology, and
Space; and Space and Society. The event was held
digitally on spacescienceincontext.wordpress.com and
live with Microsoft Teams, and remains online for
future access.
Many of our participants were based in the UK,
across university institutions, independent research
bodies, and cultural sector projects. Further, we reached
audiences across Europe—including Austria, Belgium,
France, Germany, Greece, Luxembourg, Netherlands,
Portugal, Spain, Switzerland, Russia, the UK, and
Ukraine—and extensively in the Global South. We had
contributors from European collaborations in industry
(e.g., Ball Aerospace, Eutelsat, Measat Satellite
Systems, Vertic); museums; space agencies (ESA,
NASA, JAXA); and across academia.
SSiC 2020 centered equality and accessibility [1].
The event employed a flipped-classroom model: prerecorded talks and e-posters online, question asking in
advance, and discussions at the live event and on social
media. We delivered full captioning and transcripts of
media; a website compliant with WCAG 2.1; and access
guidance and policy for media and conduct, adapted to
the virtual environment. 18-26% of the UK/EU/US is
disabled, compared with ~4% of UK academics;
however, 25% of respondents declared that they were
disabled and/or neurodivergent, suggesting that the
access measures effectively supported disabled
attendees. 80% of respondents felt SSiC 2020 supported
their needs, including mitigating “sensory overload

experienced at traditional conferences”; allowing “as
little speaking and as much typing as [comfortable]”;
having a questions format that enabled those “too
anxious to ask a question” otherwise; and facilitating
attendance “while fasting, which would have been
impossible in a regular conference format.” Moreover,
75% of attendees reported that they were more likely to
focus on access at events they organized, demonstrating
a change in audience perceptions.
SSiC 2020 had a diverse invited speaker roster and
subject matter—ranging from LGBTQ+ representation
in space science to science education engaging
underrepresented groups—both of which stimulated
discussion between senior and junior academics. This
was remarked upon by attendees, one noting it was
“fantastic to see speakers and presenters that
represented what the future of space science should look
like.” 69% of the respondents felt that it had been useful
for networking and community building (in marked
contrast with many other digital conferences that have
followed in the pandemic), with notable development of
opportunities for presenters.
Our conference policy has had significant social
impact in its use to change conferences and online
meetings globally. Within the planetary science
community, the conference policy has been featured in
[2], and cited in two white papers submitted to the
NASA planetary decadal survey [3, 4]. We have
adapted it for other conferences across industry,
government, and academia in the US and Europe. We
are enthusiastic to support others to use this model and
policy to improve their own events. The format has also
set an example of equitable virtual meeting for other
fields of STEM (e.g. [5, 6]).
Lessons learned: We specifically highlight two
lessons learned from SSiC that will stimulate the IDEA
community.
Access at the heart of the event. SSiC was
motivated by understanding that academic conferences
across fields are inaccessible for a variety of reasons,
including costs, other attendees, and lack of provisions
and support for individuals to access content [7]. This
emphasis meant that the community who attended was
more diverse than in other spaces, which many
participants reported as being the result of knowing that
their needs would be met.
Interdisciplinarity is fundamental to developing
IDEA practice. SSiC has been built from the ground up
as an interdisciplinary collaboration—from the two
organizers and their own backgrounds, to the panel
selection, the venues of advertising the conference, and,
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consequently the audience. Because disciplinary
specialization happens early and is deeply ingrained in
professional cultures, creating spaces that facilitate
sharing information and building new directions is
invaluable. This is particularly vital in IDEA practices
within STEM which often fall to unpaid labor of
invested individuals. Building the event from an
interdisciplinary foundation brought in expertise and
helped develop a community that was situated in both
disciplinary areas and pluralized the connections and
experiences that were brought into the event.
Recommendations from the practice: We make
the following recommendations:
Money and funding. Many of these practices
require funding and it is vital that this funding is not an
after-thought for IDEA-oriented work, but is
fundamentally woven into larger structures of work,
planning and development, and tenure and promotion
practices if it is to be taken seriously and it make change
within fields of research. This includes paying speakers
and organizers, and meeting access needs for those
involved and attending the conference. We recommend
that funding is made available throughout organizations
to support IDEA practices from the outset.
Ask the community what access provisions are
required, and then implement as many of them as
possible. There are many access-based reasons that
people cannot attend events. While the topic of SSiC is
about IDEA- and justice-based content, it should not
only be IDEA conferences that center access in their
development. We recommend that all conferences are
developed in conversation with participants in the field,
from the outset.
Include expertise across fields. There is significant
expertise across disciplinary fields (and within them).
We recommend building authentic connections across
disciplines that bring together different knowledge areas
and practices within IDEA spaces and beyond.
Prioritize those who are most vulnerable within the
community. Throughout SSiC we worked to prioritize
those who are often excluded from other spaces in the
space science research. We did this through
implementing and upholding strong codes of conduct
that were zero-tolerance, including of having harassers
at event. We recommend that future events within the
field take seriously what it means to make these spaces
‘inclusive’ and to center the needs of those who have
experienced harm in the profession.
Future directions: Funded by the Royal
Astronomical Society’s Grant for Meetings, Space
Science in Context will be reprised in October 2022. At
the time of this conference, pre-registration will be open
for any IDEA meeting attendees to express interest and
give feedback to shape the format of the event.
Acknowledgments: We acknowledge funding
support for SSiC 2020 from the UCL Researcher-Led
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Initiative Award, and for SSiC 2022 from the Royal
Astronomical Society.
Part of this work is being carried out at the Jet
Propulsion Laboratory, California Institute of
Technology, under contract to NASA. Government
sponsorship acknowledged.
Additional Information: Further information on
the conference, as well as the SSiC 2020 content, is
available
at
the
SSiC
website:
https://spacescienceincontext.wordpress.com/
References: [1] Persaud, D. M., Armstrong, E. S.,
14th Europlanet Science Congress, 2020, ab. 211. [2]
Diniega, S., et al., LPSC LI, 2020, ab. 2482. [3] Strauss,
B., et al., 2021, Bulletin of the AAS, 53(4). [4] Diniega,
S., et al., 2021, Bulletin of the AAS, 53(4). [5] Pang, H.,
et al., Canadian Journal of Physician Leaders, 7 (1), 5156, 2020. [6] Stivison, E., “Conferences for All,”
ASBMB Today, 2021. [7] Armstrong, E. S., Persaud,
D.M., Jackson, C. A.-L., 2020, Physics World 33 (9).

Advancing IDEA in Planetary Science (2022)

2060.pdf

Accessible Terrestrial Analogs: Planning the GEOSPACE Planetary Volcanology Field Course J. L. Piatek1 D.
A. Williams2, Amy J. Williams3, and A.M.S. Marshall3 1Dept. of Geological Sciences, Central Connecticut State
University, New Britain CT 06050 (piatekjel@ccsu.edu), 2School of Earth and Space Exploration, Arizona State
University, Tempe, AZ 85287 (David.Williams@asu.edu), 3Dept. of Geological Sciences, University of Florida.
What is GEOSPACE? GEOscientists Promoting
Accessible Collaborative Experiences (GEOSPACE) is
a two-year NSF funded project that has the goal of
developing a fully accessible planetary volcanology
field module targeted at upper level geoscience
undergraduates. The project is currently planning our
pilot field season, which will take place in northern
Arizona at the end of May 2022 and will include both
in-person and virtual attendees. The two-week course
will expose students to basic concepts in volcanology,
geomorphology, and stratigraphy as well as hands-on
experience with career-relevant skills such as field
mapping, collection and interpretation of geophysical
datasets, and analysis of remote sensing data.
Why is GEOSPACE necessary? Field-based
learning remains a core component of geoscience
programs, including those with a focus in planetary
science. Often this field work is mandatory for
completing a degree or obtaining professional
certifications: these experiences may be in the form of
lab classes, as weekend field trips attached to courses
within the academic year, and/or as multiple week
immersive summer courses. Traditional weekend field
trips and summer field courses, however, can present
barriers for students in the form of time away from
home (work/family obligations) and additional cost in
tuition (for summer programs) and lost salary (if
missing out on work hours). In addition, many of these
field activities are designed by and for field geologists
and not with accessibility in mind, so students with
disabilities are often unable to complete them even
though they are adept with geoscience concepts and
skills in the classroom. When alternatives are
available, often these are isolating (activities the
student completes on their own, missing the social
aspects of working in the field) and perpetuate the
mistaken perception that disabled people cannot have
meaningful geoscience careers.
Excluding these
students reduces the diversity of our programs and
future workforce, and can have a negative impact on
learning and feelings of belonging in the community.
How are we designing an accessible field course?
The general location of our field course will be
north-central Arizona, which has a long history of
providing terrestrial analog examples for planetary
scientists. The location was selected based on previous
experience in the field area (several team members
have experience with field trips and research projects
in this area), ability to locate appropriate

accommodations, and proximity to accessible national
parks and monuments. Several of our field sites are
taken from the “Holey Tour”, Arizona State
University’s introductory planetary geology field trip,
and were targeted by the project scouting trip [1,2] Our
approach to the design of our field course activities is
to consider first the key learning outcomes, and then to
select, based on our scouting trip, field sites that both
address those outcomes and that will be accessible to
all of our students, either through direct or remote
methods. Our daily field schedule (see example in
Table 1) will be provided to students before we go out
into the field so they can better prepare for each day.
In addition to accessibility-focused site selection
guided by learning outcomes, we also recognize that
many of our participants may have been excluded from
field trips in the past and/or never experienced a
semi-arid climate, and may not have some of the
background knowledge that is often assumed (e.g.
proper dress, toilet stops in the field, adequate
hydration and sun protection). To ensure that all
participants are familiar with field protocols,we will be
holding a series of virtual meetings with all
participants prior to the field season. These virtual
meetings will help to address gaps in knowledge and
also to introduce participants to each other so we can
begin to develop the social connections that underlie
successful field projects.
Upcoming Events: The pilot GEOSPACE field
season will be held this summer (end of May - early
June): the first cohort of students for the field season
were selected this winter. While the majority will
attend the course in person, we have several applicants
who have opted to attend virtually, providing the
opportunity to test a fully-remote option that could
provide additional flexibility. Although the course is
aimed at undergraduates, a number of planetary
science graduate students also applied: we hope to be
able to include some of these students as “mentors”,
but recognize that there is a need for accessible field
experiences at the graduate level that is as yet unmet.
For more information and project updates, visit
sites.google.com/ufl.edu/geospace-field-program
Acknowledgments: This work is funded under
NSF Grant #2023124.
References: [1] Greeley, 2011. GSA Special Paper
483: 377-391. doi: 10.1130/2011.2483(23). [2]
Williams et al., 2021. Terrestrial Analogs 2021,
abstract #8004.
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Table 1: Example template for a field day schedule to be given to students: the schedule addresses learning
outcomes, assessments, site accessibility, safety notes, and other logistics. Providing this information ahead of time
gives students the opportunity to appropriately prepare for the field day and required activities.
SP Crater: Example Template
Location

SP Crater Arizona (link to satellite image)

Weather Forecast Link

https://www.mountain-forecast.com/peaks/S-P-Crater/forecasts/2035

Objective

Observe structure and deposits associated with cinder cones, and different
states of weathering/degradation of cinder cones.

Activity

● Collect field observations of cinder cone and lava flow morphologies
● Identify differences between younger SP Crater and nearby older cones
● Examine contact with lava flow to collect any stratigraphic evidence
related to timing of events
● Ground-truth remote sensing data analyzed prior to workshop.

Assessment

Field notebooks to be collected at the end of the field day.

Logistics

Distance from Previous Stop: ~1 hour drive
Restrooms / Running water: No
Duration: 4 hrs
Departure: 5 pm
Students will divide into two working groups:
1 group at vans - minimal walking
1 group hikes to summit - intense activity due to steep gradient up
unconsolidated basaltic cinders

Safety Notes

● Sun protection is imperative! There is little to no shade in this location
and cloud cover is minimal most days.
● Fill your water bottles before we leave! Hydration is also important due to
a combination of heat, limited shade, and altitude. Dehydration can occur
quickly and may lead to heat exhaustion or heat stroke if left unabated.
(We will have some emergency water supplies in the vans.)
● Please ensure your field partner is within line of sight or verbal
communication range. Leaving your partner alone in the field increases
the chance of injury. Do not rely on walkie-talkies or cell phones, as
coverage can be spotty.

Relevant Modules

Earth Systems, Structural Geology, Petrology, Volcanology, Geochemistry

Relevant Readings

[links to relevant papers and datasets that were provided to participants
before workshop]
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BECOMING ASIAN AMERICAN: PERSONAL REFLECTIONS AND MESSAGES FOR MY PLANETARY
SCIENCE COMMUNITY. Parvathy Prem, Johns Hopkins Applied Physics Lab (parvathy.prem@jhuapl.edu).

I feel as though I came of age as a planetary scientist
and as Asian American at roughly the same time. One
of those journeys has been about figuring out my
relationship with the country I have spent most of my
adult life in, and with its people of color – past, present,
and future. The other has been about figuring out my
relationship with the solar system, and with those who
spend their days wondering about it. These are some
reflections on my personal experiences, and an effort to
distill from those experiences some messages for my
planetary science community.
Asian Americans count. It’s 2016, and I am at a
professional conference listening to an otherwise
excellent speaker talk about representation in planetary
science. She calls out the invited speaker roster at that
meeting – mostly male and White, she points out, except
for the Asians, but, she says, “Asians don’t really count,
and are in fact over-represented in the field”. I don’t
recall the words precisely, but I do recall that they left
me feeling out of breath, and it took me a few years to
figure out why. The idea that Asians/Asian Americans
don’t count, and yet at the same time there are too many
of us, has a long past. It is an idea that has dogged
generations of immigrants who came to this country in
search of something, pushed and pulled by colonialism,
war, economic opportunity, love, and other forces [1].
The 2020 Survey of the Planetary Science
Workforce [2] found that 10% of respondents (members
of the planetary science community) identified as Asian
or Asian American. This compares to 6% of the civilian
labor force in the United States, according to the U.S.
Bureau of Labor Statistics [3]. This 6% is staggeringly
diverse in terms of national origin, language, and
culture: Indian (25%), Chinese (22%), Filipino (14%),
Vietnamese (9%), Korean (8%), and Japanese (5%),
with the remaining 17% classified as ‘Other Asian’,
which includes those who identify as Pakistani,
Cambodian, Hmong, or another group [3]. The Pew
Research Center notes that 17% of Asians in the U.S.
identify as multiracial (non-Hispanic) or Hispanic [4]. I
want my professional community to know those
numbers, and to know that we count.
The ‘model minority’ myth is a pernicious thing.
The myth goes like this: “that Asian Americans not only
have overcome the bondage of racial discrimination, but
also have become a successful model minority worthy
of emulation by other minorities” [5]. The myth is not
true. Statistically speaking, educational levels, income,
and poverty rates vary widely within the broad category
of ‘Asian American’ [3], and are intimately connected

to class, immigration status, English language
proficiency, and other factors. The harm caused by the
model minority stereotype, particularly to students – of
all levels – has been recognized for decades [5,6,7].
Simply put, the stereotype reinforces systems and
mindsets that result in students not receiving the
institutional and social support they need. Perhaps the
most pernicious thing about the model minority myth is
that it requires the existence of ‘non-model’ minorities.
This idea, at its worst, reinforces the casteism and
colorism that runs deep in many Asian American (and
other) communities [8]. There is no way to win at being
a model minority.
On foreignness. It’s 2020, and I am at a U.S.
Consulate in India to get a visa stamp in my passport so
that I can return to the U.S. after visiting my family in
India. The lady at the counter looks at my documents,
and asks me what I do. “I’m a planetary scientist!” I say
proudly (it’s taken me a while to get there). She smiles,
not kindly, and asks, “You’re a what scientist?” and
with a sinking feeling I know this is not going to be the
routine process I thought it would be. I did not get the
visa stamp that day. It is an incredibly jarring feeling to
be unable to return to a place you call home, and to a
position that you have worked so hard to reach (to say
nothing of your wonderful spouse and cats). I did
eventually make it back, just in time before the
pandemic led to border closings, but the knowledge that
almost everything you have could be taken away by the
stroke of a pen is hard to shake.
The Pew Research Center notes that almost six in
ten Asian Americans (seven in ten for Asian American
adults) in the U.S. were born in another country,
compared to 14% of Americans overall [4]. Beyond
those numbers, the perception of Asian Americans as
perpetual foreigners has a long history [9] with ugly
manifestations ranging from the internment of Japanese
Americans during World War II to the spate of hate
crimes during the ongoing pandemic. The vagaries of
the U.S. immigration system mean that even
“documented” (that slippery status) young people who
have spent almost their entire lives in this country can
too easily find themselves without legal status or
permission to work [10]. The talk about a space race
with China [11] genuinely scares me when it is
juxtaposed with the recent treatment of scientists who
are Chinese U.S. citizens [12].
Does this ‘Asian American’ thing even make
sense? What does it mean to identify as Asian American
when there is no single Asian American experience?
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The force that gives the identity meaning, and draws me
to it, is solidarity. Prof. Daryl Maeda puts it well:
“'Asian American' – rather than describing our
personally felt identities or describing our family
histories – expresses an idea. And that idea is that as
Asian Americans, we have to work together to fight for
social justice and equality, not only for ourselves, but
for all of the people around us.” [13] There are
sometimes profound differences in where we are from
and how we move through the world, but if in spite of
that, Asian Americans can find a shared story and find
solidarity in each other, then perhaps there is hope for
all of us.
We all need to belong. I promised that I would
distill from all of this some messages for the planetary
science community. These are recommendations that I
believe would support the Asian American part of our
community, but also many others. (1) Become aware of
who Asian Americans are, and at least the broad
contours of the history of Asians in America. (2) Grow
institutional support for broad, focused, and
intersectional affinity groups, recognizing that identities
are often made up of overlapping circles. (3) Recognize
that we work in a field in which nationalism and
militarism can manifest in uncomfortable ways that can
directly affect people we work with. (4) Recognize that
inclusion is not a zero-sum game; there is space for all
of us in planetary science, and many different ways to
walk a successful path.

2030.pdf

Acknowledgements: I would like to acknowledge
and thank two groups that have played an important role
in building my sense of community: Planetary Scientists
of Color, and Asian Americans and Pacific Islanders in
Geosciences (AAPIiG).
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(2015), Erika Lee. [2] 2020 Survey of the Planetary
Science Workforce [link]. [3] US Bureau of Labor
Statistics [link]. [4] Pew Research Center [link]. [5] The
Myth of Asian American Success and Its Educational
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Invisibility of Asian American Students (2007), Jean
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in the United States (2018), Equality Labs. [9] Where
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Want to Stay in a Country That Doesn’t Want Me As
Badly as I Want It’ (2019), John Washington, The
Nation. [11] Can the U.S. and China Cooperate in
Space? (2021), Leonard David, Scientific American.
[12] ‘In the End, You’re Treated Like a Spy,’ Says
M.I.T. Scientist (2022), Ellen Barry, New York Times.
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This gorgeous mural at the Asian & Pacific Islander Student Center at Cal Poly Pomona was painted by students
working with Southern California Filipino American muralist Eliseo Silvia [14], and depicts some of the history of
Asian America. It is a history that I am still getting to know.
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DEIA IN PLANETARY SPACECRAFT MISSION SCIENCE TEAMS. J. A. Rathbun1 E. G. RiveraValentín2, L. C. Quick3, J. Bayron4, F. Rivera-Hernández5, E. P. Turtle6, 1Planetary Science Institute
(Rathbun@psi.edu), 2Lunar and Planetary Science Institute (USRA), 3NASA Goddard Space Flight Center, Greenbelt, MD, 20771 4American Museum of Natural History, 5Georgia Tech, School of Earth & Atmospheric Sciences,
6
John Hopkins University Applied Physics Lab.

Introduction: Not only does the planetary science
community lack diversity [1-3], the subset of the
community that participates on planetary spacecraft
mission science teams is even less diverse than the
community as a whole [1, 4].
Results of 2020 Workforce Survey: The April
2020 survey of Planetary Scientists, which was conducted by the Statistical Research Center of the American Institute of Physics (AIP) and funded by the
American Astronomical Society (AAS)’s Division of
Planetary Science (DPS) asked participants how many
times they had been involved in Research, Instrument,
or Mission proposals as a Principal Investigator (PI)
and, separately, as a Co-Investigator (CoI) [1]. They
found that most respondents had been involved in a
research proposal as a PI (93%) and CoI (93%) while
fewer respondents had been involved in an instrument
proposal (23% as PI, 39% as CoI) or mission proposal
(16% as PI, 31% as CoI). Note: these numbers are
based on preliminary data.
Answers to questions about mission involvement
were correlated with answers to demographic questions and the results show that members of historically
represented groups were more likely to be involved in
spacecraft mission proposals than were non-white scientists, scientists who are disabled, members of the
LGBTQ+ community, or women [1]. The figures below show the correlated responses for four different
axes of underrepresentation [1].
Conclusion: Being part of a planetary spacecraft
mission science team is a career goal for many planetary scientists. With it comes access to brand new data, longer-term funding, and a sense of awe, exploration, and collaboration as part of a team. It can lead to
a cascade of opportunities from publication, conference and public presentations, to membership in and
leadership of subsequent mission teams, and prestige
in the community [4]. As a result, participation in
planetary spacecraft mission teams can be used a
measure of success within the field. From the survey
results, we see that members of historically excluded
groups, even after they have overcome barriers to participating in the field, are still experiencing barriers to
success within the field itself. For example, The au-
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thors are aware of only two women of color who are
original Co-Is on current planetary spacecraft mission
sciences teams.
Recommendations: In order to increase the diversity of planetary spacecraft mission science teams, and
therefore, to enable those teams to do the best science,
NASA should (1) consider self-reported team diversity
when selecting teams and make this as important a
consideration as institutional diversity or programmatic
balance. Proposal calls should make it clear that diversity along multiple axes (e.g., race, gender, LGBTQ+
status, career stage, etc.) is important and care should
be taken to avoid exclusionary diversity practices such
as colorless diversity efforts and efforts that only promote diversity along binary gender axes or tokenism;
(2) require teams to work with DEIA (Diversity, Equity, Inclusion, and Accessibility) experts in order to do
comprehensive studies of mission workplace climate
including both surveys and interviews of team members; (3) allow PIs to request funding for a finite number of unnamed Co-Is who can be added to teams at a
later time to ensure that expertise reflects scientific
progress over time and that team demographics accurately reflect the U.S. population; (4) support programs
to provide opportunities for early career scientists to
gain experience during mission development and mission operational phases, as well as opportunities to
progress in mission roles over time; and (5) make it
easier for teams to remove known harassers, bullies,
and those who practice discriminatory behavior. We
believe that the requirement that teams proposing to
the PRISM call include solid Inclusion Plans is an excellent first step to implementing the above recommendations.
References: [1] Porter, A. et al. (2020) AIP report
https://dps.aas.org/sites/dps.aas.org/files/reports/2020/
Results_from_the_2020_Survey_of_the_Planetary_Scien
ce_Workforce.pdf [2] Rathbun J. A. et al. (2021) LPS
LII, #2094. [3] Rivera-Valentín E. G., et al. (2021) LPS
LII, #2163. [4] Rathbun, J.A., 2017, Nat. Ast., 1, id
0148
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EQUITY AND INCLUSION IN PLANETARY SCIENCE: NEXT STEPS FOR IMPROVEMENT. J. A.
Rathbun1, E. G. Rivera-Valentín2, 3L. C. Quick, 3O. J. Tucker, 4F. Rivera-Hernández, 5K. E. Mandt, 6A. J. Evans,
1
Planetary Science Institute (Rathbun@psi.edu), 2Lunar and Planetary Science Institute (USRA), 3NASA Goddard
Space Flight Center, Greenbelt, MD, 20771, 4 Georgia Tech, School of Earth & Atmospheric Sciences, Atlanta, GA
30332, 5John Hopkins University Applied Physics Lab, 6Brown University.

Introduction: In April 2020, the Statistical Research Center of the American Institute of Physics
funded by the American Astronomical Society’s Division of Planetary Science conducted a survey of planetary scientists [1]. Survey results showed that the planetary science community lacks diversity along several
axes [1-3] and that members of racial and ethnic minority (URM) groups, particularly Black and Latinx
groups, are severely underrepresented in planetary
science [2]. Results also highlighted the lack of improvement in representation for these groups in at least
the past decade [3]. In contrast, representation of
white cis-women and LGBTQ+ scientists, while low,
has improved substantially over the last decade [1].
While many efforts to increase diversity within
other STEM fields have concentrated on recruitment
[4-5], that is just the first step. To increase diversity of
historically underrepresented groups within the planetary science culture and community, the focus should
be on retention, inclusion, and equity.
The presented work is intended for members of historically included groups in planetary science, such as
those that are white, cis-gender, male, and heterosexual, that continue to make up the majority of the community. Members of historically excluded groups are
well aware of the existing barriers and the actions necessary to address them.
Several studies have demonstrated the barriers
faced by members of historically excluded groups [610]. The next step should be to implement changes,
not further understanding of the “problem”. In
other words, stop asking us to analyze demographic
data to “prove” that there is a diversity problem.
Recommendations: Recommendations for improving inclusivity and equity in STEM and academia
can be found in many documents [2-5, 7, 10-13].
For individual planetary scientists, particularly
members of historically included groups, we recommend to: (1) realize that gender- and color-blind approaches to diversity and inclusion do not work [7]; (2)
actively pay attention to the demographics of people
you work with, make an effort to include, hear from,
and value the perspectives of, members of historically
excluded groups; (3) learn how to intervene to help
others in the obstacle course (for example, bystander
intervention).
For NASA and other groups, we recommend:

1. Make DEIA a valued part of how mission science
team members are selected and grants are awarded, such as making racial diversity as important a
priority as institutional or discipline diversity
when selecting teams.
2. Ensure that reporting, such as proposal briefings,
are inclusive when it comes to reporting PI demographics. Briefings that present only PI demographics as they relate to binary gender are
exclusionary and can unintentionally relay the
message the other axes of severe underrepresentation (e.g., race, LGBTQ+ status, ethnicity, etc.) in
our community do not exist and/or are not important.
3. Continue to implement policies, such as Dual
Anonymous Peer Review (DAPR) to mitigate biases within standard community processes, such
as proposal and paper review
4. Punish harassers and bullies in the field.
5. Enact DEIA rules and policies for ad-hoc advisory committees and assessment groups to ensure
that these groups, and their members, actively
embrace DEIA and NASA’s new core value of
Inclusion.
6. Involve and fund social scientists in creating policy.
References: [1] Porter, A. et al. (2020) AIP report
https://dps.aas.org/sites/dps.aas.org/files/reports/2020/
Results_from_the_2020_Survey_of_the_Planetary_
Science_Workforce.pdf [2] Rathbun J. A. et al. (2021)
LPS LII, #2094. [3] Rivera-Valentín E. G., et al. (2021)
LPS LII, #2163. [4] Hill C., et al. (2010) AAUW report.
https://eric.ed.gov/?id=ED509653 [5] NASEM (2020)
Astronomy Survey https://doi.org/10.17226/26141 [6]
Berhe, A. A. et al. (2021) Nat. Geosci.
https://doi.org/10.1038/s41561-021-00868-0
[7]
NASEM (2021) Anti-Racism in STEMM doi:
10.17226/26294 [8] Hofstra, B. et al. (2020). Proceedings of the National Academy of Sciences, 117 (17),
9284–9291 [9] Rathbun, J.A., 2017, Nat. Ast., 1, id
0148 [10] Marín-Spiotta, E. et al. (2020) Adv. Geosci.
53, 117-127. [11] Diniega, S. et al. (2020) DPS #52, id
502.06 [12] Berhe, A. A. and Ghezzehei, T. A. (2020)
Eur J Soil Sci, DOI: 10.1111/ejss.13078 [13] Nashville
recommendations for Inclusive Astronomy (2015)
https://tiki.aas.org/tiki-index.php?page=Inclusive
_Astronomy_The_Nashville_Recommendations
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Let’s Talk IDEA (Inclusion, Diversity, Equity, and Accessibility) in Planetary Science. C. R. Richey1, 1The Jet
Propulsion Laboratory, 4800 Oak Grove Dr, MS 180-601, Pasadena, CA, 91109, christina.r.richey@jpl.nasa.gov
Introduction: IDEA (Inclusion, Diversity, Equity, and
Accessibility) work has become a focal point for many
scientific communities in recent years, including
planetary science.
Demographic studies as a means to understand the
diversity of a population, workplace climate surveys as
a way to understand issues with inclusion and
accessibility, and major national reports that shape
policies that lead to equity will all be discussed within
this presentation, and examples from recent reports
will be used. One of the example studies that will be
shown is the Committee on the Status of Women in
Astronomy Survey on Workplace Climate, which
sought to discover whether scientists in the
astronomical and planetary science communities
experienced a hostile work environment. Notable
conclusions from this survey include that inappropriate
comments, harassment, and assault lead to a number of
scientists feeling unsafe in their workplaces, and
pursuing fewer scholarly opportunities as a direct
result of these experiences. These results were directly
connected to diversity, with intersectionallyunderrepresented populations typically reporting the
most harassment [1,2].
This presentation will highlight not only the
problems being seen within these field, but also the
solutions being worked out to mitigate biases and
harassment within the sciences. Examples from major
planetary science IDEA initiatives, including the
Working Group on Anonymizing Proposal Reviews
for the Hubble Space Telescope
(https://outerspace.stsci.edu/display/APRWG), and the
NASA Minority Science Institute (MSI) Exchange
(https://msiexchange.nasa.gov) will be highlighted.
The IDEA Working Group of the Planetary Science
Division AGs will also be highlighted, along with their
efforts to support the creation of 27 White Papers in
support of the Planetary Science and Astrobiology
Decadal Survey 2023-2032
(https://tinyurl.com/idea-whitepaper). The
presentation and follow-on discussions will include a
discussion on allyship and leadership’s responsibility
to create safe environments. This presentation is meant
for anyone looking to improve their work climate and
create a safe, welcoming community for all scientists
to achieve success.
References:
[1] Klancy, K.B.H, et al. (2017) JGR, 112, 1610-1623,
https://doi.org/10.1002/2017JE005256.
[2] Richey C. R. et al. (2019) BAAS, 51(4),
https://doi.org/10.3847/25c2cfeb.c985281e.
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Supporting Equitable Access to High Quality STEAM Education: Experiences from The Arecibo
Observatory’s STAR Academy
B. Rivera-Muñiz1, 1The Arecibo Observatory (bradly.rivera@upr.edu)

Introduction: STAR Academy was founded in
2019 with the goal of contributing to the scientific
development of Puerto Rico through quality
educational experiences for high school students. The
curricular activities of the program focus on
developing conceptual knowledge of astronomy,
research skills, and programming. However, the core
of the program has been to provide the opportunity for
students from diverse backgrounds to have access to
top quality scientific education, as well as
opportunities to engage in meaningful interactions with
scientists from different backgrounds, popular science
communicators, among other STEAM professionals.
Developing the student’s scientific identity through
means of representation and sense of belonging among
the scientific community is an aspect that is
considered, and up upmost importance, when
designing the agenda for each semester. The term
identity can be defined as the collection of stories
about a person and how the narratives of their
experiences materialize and shape their own reality [1].
Culture is an aspect that is usually not attended in the
science classroom, but it has been shown in the
literature that it can relate to one’s self-concept and the
subjective values that students assign to specific tasks
or goals (such as studying for or being a scientist)
through the development of gender roles and personal
or cultural identity [2]. These social beliefs of gender
roles and cultural identity can become limiting to some
students. In STAR Academy each student is mentored
throughout the development of their research project,
as this has been shown to help students identify
themselves as future scientists [3] Similarly, the
activities that take place in the academy serve as
pathways to promote interactions amongst a diverse
community of students, to create spaces where students
feel represented, supported, and where equity takes
place.
In Puerto Rico, even though many advances have
been made in terms of access to education, a difference
in terms of access to quality education by geographic
regions is still observable. This is also reported in the
literature in other countries [4]. Due to the Covid-19
pandemic, the academy has had the opportunity to
explore with the idea of offering the program in a
virtual modality, which allowed us to expand the
offering to students from different areas of the island.

Currently, and considering the increase in reach and
impact that was observed, STAR Academy is offering
a hybrid modality that allows students to participate in
most meeting virtually, with periodical visits to the onsite facilities.
Achievements: The academy has been offering
opportunities for high school students for five
consecutive semesters, starting in the fall 2019
semester and more recently starting its sixth semester
in January 2022.
Pre-Test – Post Test

t

df

p

Fall 2019
Spring 2020
Fall 2020
Spring 2021
Fall 2021

-32.227
-37.365
-17.385
-9.781
-11.949

29
20
28
27
26

< .001
< .001
< .001
< .001
< .001

Note: For all tests, the alternative hypothesis specifies that Measure 1
is less than Measure 2.

Table 1: Pre and Post-Test Paired Samples T-Test
In Table 1, we show the results of paired t-tests for
each of the semesters for which STAR Academy been
active. A statistically significant difference between
the results of the pre and post tests scores exists,
demonstrating the efficacy of the instructional
program. These observations sustain the claim that the
students that have participated in STAR Academy have
significantly improved their knowledge about the basic
concepts in the field of astronomy. The offering of the
pre-assessment takes place during the first day of
meetings, while the post-assessment is given as a final
assessment for which the students can prepare for.
However, the students are never informed that the final
assessment includes the same items as the preassessment, with the purpose of maintaining the
validity and integrity of the data being collected.
In Table 2 we observe the number of students that
took the pre and post test for each semester (N), mean
score and standard deviation. From the data we can see
that each semester has had slight variations in N from
pre to post test, except for the spring 2020 semester,
which included some students that had to leave the
academy by personal choice among the pretest scores,
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while the post test includes some students that joined
further on during the program.

Pre - Fall 2019
Post - Fall 2019
Pre - Spring 2020
Post - Spring 2020
Pre - Fall 2020
Post - Fall 2020
Pre - Spring 2021
Post - Spring 2021
Pre - Fall 2021
Post - Fall 2021

N
33
30
21
21
32
29
30
28
32
27

Mean
21
30
19.857
27.714
17.781
30.931
17.567
27.643
16.656
28.778

SD
4.514
2.901
3.864
3.566
6.394
2.034
4.125
3.592
3.738
3.055

Table 2: Pre and Post-Test Descriptive Statistics
The skills and scientific knowledge assessed in the
pre-post test include astronomy specific content, but
also basic ideas like the scientific method. It was
observed in most of the semesters that the students
struggle to define the scientific method, as well as
other simple concepts.
Even though traditional
curriculums cover these concepts, it is a fact that
students do not entirely synthetize it, which could be
due to multiple factors such as poor learning
experiences, lack of relevancy for the student, perceive
cost of learning by the students, among others.
However, our results show that the students can learn
simple and complex scientific ideas in a short period of
time (semester), given the right motivation, mentoring,
and combination of meaningful learning experiences.
Conclusion: A distinctive component of STAR
Academy is the student’s research projects. This
experience includes having the students explore a topic
of their own choosing and interest, which can be
related to astronomy, engineering, technology, general
science, or mathematics. The students are mentored
during one full semester with the goal of helping them
complete their research, write a paper, and present the
results in a mock-scientific symposium. From the past
five semesters, six projects have been selected to be
presented in a professional scientific conference,
having four of these already presented and two
pending. This component is what we’ve observed to
have the most impact in the student’s development,
even when they’re not selected to present in a
professional conference. Students participating in the
academy have increased their affinity towards science
and developed a positive scientific identity through the

process of doing science, being this a case of active
learning. Being exposed to an environment where
everyone can do and is encouraged to do sciences
serves in favor of the student’s development. This is
achieved through continued exposure to scientists and
other STEAM professionals, as well as through the
general dynamic that takes place at the academy.
Through the combination of representation and active
learning, we understand that it is possible to
deconstruct social and cultural expectations and beliefs
of what it is to be a scientist, as well as increase the
chances that the students are motivated to continue to
pursue their passion for science.
In a survey conducted after each of the semesters
ended (with sample size N=70), 90.5% of the students
that participated and were currently in high school
indicated that they plan to pursue a career in a field
related to STEM. Out of those that were already at the
university level, 85.17% indicated that they are
enrolled in a field related to STEM. When evaluating
the influence that STAR Academy had on their
decision or plan, using a Likert scale of 5 points,
64.3% indicated that the academy was highly
influential on their decision, 32.9% indicated that it
was influential, 2.9% that the influence was neutral,
while 0% reported not influential or highly not
influential. These results are encouraging and expose
the importance of programs like STAR Academy, even
more when we consider that it’s the only
extracurricular program of similar design and purpose.
It is recommended that schools and outreach
institutions adopt similar curriculum design, focused
on providing meaningful learning experiences through
the development of the student’s scientific identity and
active learning.
Acknowledgments: Funding for this program is
provided by NASA’s Near-Earth Observation Program
grant 80NSSC19K0523 for the Arecibo Observatory
Planetary Radar Program, awarded to the University of
Central Florida. The program is administered by the
Ana G. Méndez University.
References: [1] Sfard, A., & Prusak, A. (2005).
Educational
Researcher,
34(4),
14–22.
https://doi.org/10.3102/0013189X034004014.
[2]
Eccles, J. S., & Wigfield, A. (2020). Contemporary
Educational
Psychology,
61,
101859.
https://doi.org/10.1016/j.cedpsych.2020.101859
[3]
Atkins, K., et al. (2020). International Journal of
STEM Education, 7(1), 42 [4] Landivar, L. C. (2013).
Education Review, 29(6), 911–922.
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DEMOGRAPHICS BY RACE, ETHNICITY, AND GENDER OF PLANETARY SCIENCE. E. G. RiveraValentín1, J. A. Rathbun2; 1Lunar and Planetary Institute (USRA), 2Planetary Science Institute.
Introduction: Diversity initiatives have attempted
to bring the science community to parity with the
national population. Although some initiatives have
been effective, not all have been inclusive of multiple
axes of representation. For example, the geosciences
have seen an increase in the representation of women
doctoral graduates, rising from 30% in 2000 to 49% in
2018; however, no improvement has occurred for
Black / African American researchers [1]. This is not
due to a lack of interest! Both Black / African
Americans and Latinx / Hispanics show interest in
STEM comparable to White people (e.g., [2,3]).
Rather, the current lack of representation is a
manifestation of a system with a history of oppression.
In planetary science, previous workforce surveys
showed that the demographics are not representative of
the national population [4,5], with this lack of diversity
magnified in NASA mission teams [6-8]. In
preparation for the Planetary Science and Astrobiology
Decadal Survey, the Division of Planetary Sciences
(DPS) funded a workforce survey administered by the
American Institute of Physics (AIP). Survey
respondents included both DPS members and
nonmembers. A summary of the survey results by the
AIP is available online. Additionally, demographic
information, in particular race, ethnicity, and binary
gender, are available through the NSF’s National
Center for Science and Engineering Statistics of Ph.D.
recipients and NASA through the proposal submission
system NSPIRES. Here we collate and compare data
from these different surveys to constrain planetary
science workforce demographics and identify trends in
underrepresentation, focusing on race, ethnicity, and
reported gender, as well as the intersection of these
identities. Such trends can help motivate and inform
future workforce initiatives; however, demographic
studies should not be the only discussion point.
Methods:
Demographic information was
compared using the reported groups and based on the
analysis presented in the report by NASA’s Office of
Diversity and Equal Opportunity [9]. Following their
lead, we also compared demographic results to the
National Civilian Labor Force (NCLF) for each
respective year. Reported margin of error is to a 95%
confidence level (i.e., 2-) and represents the survey’s
ability to predict the demographics of the overall field.
DPS-AIP Surveys: The 2011 planetary workforce
survey did not include student respondents, while the
2020 survey did. To properly compare surveys, we
show results in Fig. 1 from the 2020 survey for student

(SR) and non-student researchers (NSR) separately.
Figure 1 presents the demographic data in what we
term the representation ratio, which is the percent
representation of the demographic in the field with
respect to the percent of that demographic in the NCLF
for the same year. As a result, a ratio of 1 indicates
parity, a value > 1 indicates the demographic is
represented above the national average, and a value < 1
indicates underrepresentation.

Figure 1: Representation ratio for the demographics surveyed in the
2011 and 2020 DPS-AIP workforce surveys for non-student
researchers (NSR) and student researchers (SR).

In 2011, Black / African Americans and Latinx /
Hispanics were underrepresented by about 90% each
relative to the NCLF (i.e., a ratio of ~0.1). No data was
presented for American Indian / Alaskan Natives in the
2011 survey. Currently, American Indian / Alaskan
Natives are underrepresented by 42.3% ± 37.6%,
Latinx/Hispanics by 76.3% ± 5.7%, and Black /
African Americans by 91.6% ± 4.0% with respect to
the NCLF for NSR. There is a significant difference
between the NSR and SR American Indian / Alaskan
Native populations, suggesting some improvement.
The change in representation of Latinx / Hispanics
from 2011 to 2020 is 3.0% ± 1.0%, which may be
continuing within the SR population. Notably, no
significant change has occurred for Black / African
Americans between 2011 and 2020 (0.1% ± 0.6%) and
between the NSR and SR groups (0.9 ± 1.3).
It is important to acknowledge that the Asian
American / Pacific Islander demographic group is
diverse and consists of people who trace their roots to
many different countries across East and Southeast
Asia, the Indian subcontinent, and Pacific islands. As
such, implications on representation and barriers to
inclusion are not appropriate. Future workforce
surveys should disaggregate both Asian American /
Pacific Islander and Latinx / Hispanic groups.
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In 2011, women were underrepresented by 48.1% ±
3.4%. Currently, nonbinary NSR account for 0.7% ±
0.4%, men for 66.5% ± 2.3%, and women for 34.7% ±
2.5% of planetary scientists; thus, women are currently
underrepresented by 28% ± 5.2%. Over the past nine
years the representation of women increased from 25%
± 1.7% to 34.7% ± 2.5%. Notably, women make up
50.3% ± 4.3% of the current student population.
However, this improvement in representation may not
have been equally shared by all women. In Figure 2,
we show an intersectional perspective on the AIP-DPS
2020 workforce survey results compared against the
national population in the US. As can be seen, Black,
Latinx, and Indigenous women are represented far
below the national population.

Figure 2: Representation ratio for women by race and
ethnicity as reported in the DPS-AIP workforce survey.
Color follows the coding from Figure 1. Due to privacy
concerns, answers for Black, Indigenous, and Other not
presented race/ethnicity women were aggregated. We note
that national statistics are not available for nonbinary people.

NASA NSPIRES Data: Demographic information
of proposers were collected by NSPIRES beginning in
2016. The data have been provided by NASA to the
Planetary Advisory Committee and is available online.
Comparison of the AIP-DPS based race, ethnicity, and
gender demographics and that of NASA NSPIRES
shows that representation is similar within error. This
provides confidence in the presented values. Of course,
the NSPIRES survey had some 10% of respondents
prefer not to answer demographic questions. Although
this is accounted for in our error analysis, this
demonstrates a potential weakness of the survey tool.
Physics and Geoscience Doctoral Graduates:
Because the workforce surveys indicated that planetary
scientists generally earned their degrees in physics or
geoscience, we studied the demographics of doctoral
graduates from those fields, specifically for women,
Latinx / Hispanic, and Black / African Americans. In
Fig. 3, we used weighted least squares fit to find the
percent change over time.
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Since 2000, geosciences have seen an
increase
in
the
repressentation of
women by 0.88% ±
0.18% per year and
in physics by 0.33%
± 0.15%. During the
Physics
same time, Latinx /
Hispanic representation in geology and
physics has increased by 0.21% ±
0.05% and 0.13% ±
0.06%. No change
Geoscience
has occurred for
Black / African
Americans in either
field over the last 18
years (0.03% ±
0.04%). This is in
contrast to the overFigure 3: Percent representation of
all increase of Black
doctoral graduates for women (top) in
physics (circles and solid line) and
/ African American
geoscience (squares and dashed line),
doctoral graduates
and (bottom) Black / African American
in STEM (0.09% ±
and Latinx / Hispanic (following the
0.02% per year).
color coding from Fig. 1).
Further underrepresentation occurs for women of
color. Since 2000, Latinx / Hispanic women have
accounted for 48.7% ± 4.3% and 19.6% ± 2.9% of the
doctoral degrees earned by Latinx / Hispanics in
geology and physics respectively. Black / African
American women are underrepresented in both fields
with respect to Black / African American men as they
account for 23.3% ± 4.6% and 34.3% ± 6.9% of the
doctoral degrees earned by Black / African Americans
in geology and physics, respectively.
Representation trends identified in the AIP-DPS
survey are corroborated by the NSF doctoral graduates
data. In particular, the unchanging representation of
Black / African American researchers in planetary
science over the last decade is also seen for geoscience
and physics doctoral graduates.
Women
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(2018). Nat. Geos., 11, 292–295. [2] Crisp, G. & Nora, A.
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Educational Researcher, 48 (3) 133–144. [4] White, S. et al.
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Rathbun, J. A., et al. (2016) DPS, id.332.01. [8] Rathbun, J.
A. (2017) Nat. Astro., 1, 0148. [9] FY2018 MD-715 Report
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BRIDGING OPPORTUNITY GAPS THROUGH PROFESSIONAL DEVELOPMENT. E. G. RiveraValentín1, C. Shupla1, S. Webb1, J. Filiberto2; 1Lunar and Planetary Institute (USRA), 2ARES Division, NASA JSC.
Introduction:
In his book, How to be an
antiracist, Dr. Ibram X. Kendi points out that the
academic achievement gap is a racist idea. It
fundamentally puts the onus on the people, or as he
says it: “the test takers, as opposed to the test”. Dr.
Kendi calls us to instead look at the opportunity gap
faced by underrepresented racial and ethnic
communities. When opportunities are inequitably
distributed, a biased system arises that favors some
over others.
One manifestation of this privilege is in the
inequitable access to mentorship and networking.
Studies have shown that one of the best ways to retain
undergraduate students in STEM majors is through
mentorship and professional development [1,2]. Yet,
some studies suggest that Black and Latinx students do
not have equitable access to mentorship [3]. This may
be one of the reasons that Black and Latinx students
are more likely to change their major to a non-STEM
field, which primarily occurs during their third year [4,
5]. Such a lack of access to mentorship may even
continue throughout a professional career.
Furthermore, it can be difficult to identify an
opportunity gap when those in leadership or
management positions are from majority groups
because they may have had different experiences
throughout their professional development. As such,
identifying and bridging opportunity gaps requires
engagement with those most impacted.
Here we describe our progress on building
informed professional development resources for
students in the planetary sciences. The resources have
been instituted within the Lunar and Planetary
Institute’s Summer Internship Program.
Professional Development Seminar: The LPI,
and many other internship programs, typically include
science seminars to engage students in a broad array of
research. We leveraged this format to build a
professional development seminar series. The series
addresses a variety of topics, such as a seminar on
writing conference abstracts and another on preparing
conference presentations, as well as how to navigate
the graduate school application process. Seminars are
co-led by LPI science and public engagement staff.
Although they include content through a talk
/presentation component, they also include activities to
further engage with students and a lengthy discussion
section. Each seminar is followed up with a survey to
assess if the students found the information useful and
whether it was delivered effectively. At the end of the
summer, the students are surveyed again to have a

holistic view of their experience. We have leveraged
the feedback received in these surveys, as well as
knowledge of the incoming intern cohort to change the
seminars offered, how they are offered, and their
content. This allows the seminars to be responsive to
the needs of the interns. In particular, we ensure that
the needs of those most impacted by disadvantages are
actively taken into account.
Intern Stories: A lesson learned from previous
programs [6] is that peer-mentorship has an important
role in bridging opportunity gaps, which motivated the
creation of “Intern Stories”. This program is intended
for a high school student audience. The participants are
the undergraduate summer interns. The goal of the
multi-part series held throughout the summer is to
provide high school students with a peer insight into an
internship program and what the interns perceive as the
value added of the experience. Additionally, interns
help by providing their own insights into how they
approached their applications. Although the LPI has
hosted workshops on writing successful internship
applications (e.g., see these online resources), peer
mentorship provides another avenue and viewpoint in
approaching this particular opportunity gap.
Besides during the Intern Stories program, interns
are all encouraged to share what they learned during
their internship with their university communities.
Recommendations:
Both the professional
development seminar series and the intern stories
project have received positive feedback from the
interns. All participants requested the continuation of
the program and indicated that it helped them. As such,
we recommend that programs institute professional
development opportunities, through seminar series or
other manners, that are informed by participant needs.
Mentorship can be both from later career individuals
and from peers to help bolster the experience.
Importantly, we recommend that planetary science
consider the opportunity gaps faced by historically
excluded and oppressed communities when developing
future IDEA initiatives.
Acknowledgements: The Lunar and Planetary
Institutes is managed on behalf of the NASA Science
Mission Directorate by USRA.
References: [1] Lisberg, A. & Woods, B. (2018) Journal of
STEM Education 19. [2] Wilson, Z. S. et al. (2012) J. Sci.
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Proceedings from 2013 ASEE. [4] Anderson, E. & Kim, D.
(2006) ACE. [5] Riegle-Crumb, C. et al. (2019) Educational
Researcher 48, 133-144. [6] Aponte-Hernandez, B. et al.
(2017) LPSC Abstract #2585.
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THE “DART BOARDERS” PROGRAM OF THE DOUBLE ASTEROID REDIRECTION TEST (DART)
MISSION. A. S. Rivkin1 and N. L. Chabot1, 1Johns Hopkins University Applied Physics Laboratory,
The “DART Boarders” program was conceived as a
means of giving early career researchers (ECR) a taste
of NASA mission experience by inviting them to
observe an online multi-day team meeting of the
Double Asteroid Redirection Test (DART)
Investigation Team. The program was inspired by
similar programs NASA administered for the Europa
Clipper, Psyche, and Dragonfly missions [1]. Unlike
those programs but like the “InsightSeers” program [2]
(which was also an inspiration), the DART Boarders
program was not administered by NASA. While the
program was aimed broadly at ECR, we did take steps
to ensure the selections represented a range of
institutions and did not have existing ties to the team
via an advisor or supervisor, and we favored people
with less experience when candidates were otherwise
similar. We also were able to broaden eligibility
beyond only United States citizens. A total of twenty
ECR were selected as DART Boarders between the
Spring 2021 and Winter 2022 meetings, with eleven at
the first and nine at the second. The twenty DART
Boarders represented twenty different institutions in
the United States, Europe, and Asia.
We will informally discuss the origin of and
philosophy we’ve followed for the program, some of
the ways being project-run affected the experience,
some lessons learned, and feedback we’ve received.
References:
[1] https://www.lpi.usra.edu/planetary_news/2020/08/2
8/new-early-career-opportunity-small-bodiesassessment-group-sbag/
[2] https://astrobiology.nasa.gov/news/insightseersprogram/
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WHAT’S IN A NAME? EVERYTHING. James H. Roberts1 [ʤeɪmz ˈrɑbərts] (James.Roberts@jhuapl.edu), Joseph
Maserio2 [ˈʤoʊsəf ma:'sɛəro], Ingrid Daubar3 ['ɪŋgrɪd 'dɔbɑr], Jodi Berdis1 [ˈʤoʊdi 'bɜrdɪs], Krista Soderlund4 [ˈkrɪstə
ˈsoʊdərlʌnd], Shawn Brooks5 [ʃɔn brʊks], Driss Takir6,7 [ʤris tə'kir], Serina Diniega5 [sə'rinə dɪni'egə], Jennifer
Piatek8 [ˈʤɛnɪfər 'paɪjətɛk]. 1Johns Hopkins Applied Physics Laboratory , 2Caltech, 3Brown University, 4University
of Texas at Austin 5JPL/Caltech, 6Jacobs Technology, 7NASA Johnson Space Center. 8Central Connecticut State
University.
Introduction: A name is a fundamental part of a
person’s identity and individuality. A recurring theme
in folklore is that knowing the name of a person can give
power over them [1]. While this power is often
described in metaphysical or mystical terms, there are
indeed tangible effects from knowing and using names.
Correct use of a person’s name can help that person feel
respected and seen. Incorrect usage can make a person
feel demoralized, excluded or even threatened.
However, incorrect naming is a common occurrence.
When faced with unfamiliar names, there is a tendency
to mispronounce the name when speaking and misspell
when writing. Another common infraction is to refer to
someone by a name they no longer use and which may
not reflect their current identity. This is of particular
relevance to the transgender community, for whom
“deadnaming” can reopen past trauma.
Failure to correctly use a person’s name, whether
through ignorance or malice, can be demoralizing at
best and dehumanizing at worst. As a community it is
imperative that we do better. Here, we present some
common naming issues, offer recommendations to
increase the respect shown for our colleagues’
identities, and to create a culture of inclusivity, respect,
and safety.
Language and Culture: An important strength in
planetary science is the cultural diversity present in our
community. Our diverse community is endowed with a
diverse set of languages from which our names are
drawn, and each has its own characteristics. Although
our technical jargon and general scientific discourse is
dominated by English in this country, and IndoEuropean languages worldwide, a substantial portion of
the planetary science community speak Sino-Tibetan
and Japonic languages, and there are representatives
from other language families.
Pronunciation:
When
an
English-speaker
encounters an unfamiliar name and does not know the
correct pronunciation, they may have a number of
responses. One is to apply English phonology regardless
of the name’s origin. Another is to substitute a similarlooking name, which may or may not be a reasonable
“translation.” However, these responses could convey a
message that the person possessing this name is “other,”
not fully included in the community. Another response
is to not even attempt to pronounce a name for fear of
getting it wrong.
A more inclusive strategy would be to simply ask
the person how their name is pronounced, and this is the

best practice. However, this approach is not
comprehensively practiced; instead, the question could
be circumvented ahead of time, for example, by
providing a field for phonetic spellings of names on the
conference form. Orthography (written representation
of the sounds of a language) in English is irregular; it is
thus essential to use a standardized transcription scheme
such as the International Phonetic Alphabet [2,3].
Examples are shown in the author list of this abstract.
Such a scheme would be valuable for languages not
natively using the Latin alphabet, and whose
transliteration schemes may not be consistent, and also
for English or anglicized names that may have multiple
pronunciations.
We note that many languages have phonemes
(distinct units of speech sounds) [4] not found in
English, such as the uvular and pharyngeal sounds in
Arabic. [5]. One strategy one might use to adapt is to
use a close approximation of most phonemes in English
[6]. A drawback to this approach is that by relying on
the approximation, it prevents a learner from learning
the distinction in the sounds. Moreover, while this
approach can work for pulmonic (produced by air
pressure from the lungs) consonants and vowels, it does
not work in all cases. Tones are lost completely. Tones
are phonemic in many languages worldwide (though not
in English), particularly Sino-Tibetan and Niger-Congo
languages [7]. Using the wrong tone conveys a very
different meaning. There are also some categories of
consonants that are largely unknown in English, such as
clicks and ejectives (common in Khoisan and
Amerindian languages, respectively, for example). The
most inclusive strategy is to learn how to pronounce
these names correctly as they are encountered, utilizing
existing online tools such as HowToPronounce [8] and
NameCoach [9]. We should also recognize that early
attempts at pronunciation may be incorrect, and be
ready to apologize and correct ourselves.
Spelling: A related issue for English speakers is the
spelling of names, despite having ready access to the
written forms of scientists’ names. Although many
languages commonly spoken by the planetary
community use the Latin alphabet, many languages
have modifications to that character set. In particular,
diacritical marks are not standard in English, but are
vital components to several languages’ orthography. In
some cases, they are considered modifications to letters
(e.g., the umlaut on certain vowels in German), whereas
in others they denote a separate letter altogether (e.g.,
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the distinction between ä and a in Finnish). In any case,
they have phonetic and orthographic significance and
should be maintained in bibliographies, citations, etc.
The available graphemes are no longer limited to the
characters on a standard typewriter. The ISO and
Unicode character sets [10] are capable of resolving
diacritics on a Latin alphabet, and there are keyboard
shortcuts for many of the most commonly used
diacritical marks, such as the acute accent, diaresis,
tilde, and cedilla. However, not all web forms handle
these character sets correctly, and a set of web standards
may be needed to enable this universally.
Different spelling challenges arise when treating
names that come from languages that do not use the
Latin alphabet. Logographic languages (such as
Chinese) do not have direct correspondence between
characters and phonemes, and a number of
transliteration systems have been devised. However, a
single language may have multiple romanization
schemes in use concurrently. For example, although
Hanyu Pinyin [11] is the dominant romanization scheme
in use today, many older publications may use WadeGiles [12] or others, with key differences in the resulting
pronunciation. It is therefore critical that the
transliteration scheme be identified, no different than
providing a reference frame for planetographic
coordinates on a geologic map.
Culture: Some researchers, particularly students in
English-speaking countries have adopted “English”
names when interacting with Anglophones. An example
would be speakers of Chinese, a language which uses
tones to convey meaning that is not readily transliterated
into English characters. In this case, the person has
made a choice to use a different name that is more likely
to be pronounced and remembered correctly by an
English-speaking audience. The decision to adopt an
English name is both personal and cultural, and there
should never be an expectation that anyone do so. It
should be expected that we take the time to learn to
pronounce others’ names (whether given or adopted).
Identity: Our names and identities describe who we
are, and may evolve over time for many reasons. A
person may have gone by a nickname in their youth that
they no longer use as an adult. They may have changed
their name upon marriage or divorce. They may identify
with a gender different from the one they were assigned
at birth and have changed their name. Use of their old
name in this instance is extremely hurtful, even when
unintentional. Repeated deadnaming can resurrect past
trauma and lead to future harassment and violence [13].
Regardless of the reason for any name change, it is
important to use a person’s name as they identify it
rather than what they may have been assigned at birth,
have previously published under, or had prior to
significant life events.
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Publication records highlight a particular need for A
systematic, centralized process to enable invisible name
changes. By default, a name change is highly visible in
a researcher’s publication record, and in the case of
transgender researchers may include their deadnames.
The only current alternatives are for the researcher to
disavow work published under that name (which
undersells their contributions and damages career
prospects) or to negotiate a name change with each
publisher individually [14].
Recommendations and Best Practices: Use the
name an individual identifies themselves as, regardless
of any other names they may have used previously.
● Set up a centralized mechanism (e.g., through
ORCID) to request name changes and push these to
the publishers [14].
● Do not alter the spelling of names. Preserve the
diacritical marks. For names from a language that
does not use the Latin alphabet, identify the
transliteration scheme when practical to do so.
● Use the correct pronunciation of names, or the
closest approximation for names that contain
phonemes not found in English. When in doubt, ask
the individual how to pronounce their name rather
than guessing or giving up.
● Conference registration pages should collect
phonetic spellings to be printed on badges and to
assist session chairs when making introductions.
● Include a guide on how to pronounce names in
email signatures.
● When (not if) a mistake is made, acknowledge the
error, and use the correct name going forward.
References: [1] Kelley, J.E., (2004) Doctoral
Dissertations 1896, 5689, UMass Amherst.
[2] International
Phonetic
Association.
(1999). Handbook of the International Phonetic
Association: A Guide to the Use of the International
Phonetic
Alphabet.
Cambridge.
[3]
https://www.internationalphoneticassociation.org/conte
nt/ipa-chart
[4] Twadell, W.F. (1935), Language
11, 5–62. [5] McNamer, P. (1996) Terminology Update
29, 8. [6] LaCharité, D., Paradis, C.. 2005. Linguistic
Inquiry 36, 223–258. [7] Yip, M. (2002). Tone.
Cambridge University Press. [8] HowToPronounce
(2022)
https://www.howtopronounce.com/
[9]
NameCoach, Inc. https://cloud.name-coach.com/ [10]
https://www.unicode.org/versions/Unicode14.0.0/ [11]
Milsky, C., The China Quarterly, 53,. 98–133. [12]
Giles, H. A., A Chinese-English Dictionary. [13]
Shipherd JC, Berke D, Livingston NA. (2019) Cogn
Behav Pract. 26 629–646. [14] Gaskins, L.C., McClain,
C.R. (2021), PLOS Biol. 19, e3001104
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STRATEGIES FOR EQUITABLE RECRUITMENT AND APPLICATION EVALUATION OF GRADUATE
STUDENTS AND EARLY CAREER SCIENTISTS AND ENGINEERS IN NASA SCIENCE MISSION
DESIGN SCHOOLS. B. A. Rodriguez1, J. E. Scully1, L. L. Lowes1, T. L. Hudson1, K. L Mitchell1, and A. E. Nash1.
1
NASA Jet Propulsion Laboratory, California Institute of Technology. Pasadena, CA 91109, USA
brandon.rodriguez@jpl.nasa.gov
Introduction: The NASA Science Mission Design
Schools (SMDS) - Planetary Science Summer School
(PSSS) and Heliophysics Mission Design School
(HMDS) - prepare the next generation of engineers and
scientists to participate in future NASA science
missions [1]. PSSS and HDMS provide a bridge from
participants’ knowledge gained in graduate, postdoc and
junior faculty positions to facilitate a head start into the
world of planetary science missions. Ten years after its
inception in 1989 in a lecture format, JPL evolved the
PSSS experience to focus on the process of developing
a robotic planetary exploration mission concept into
reality through concurrent engineering, mentored by
members of JPL’s advance project design team (Team
X) and by NASA scientists. The participants, guided by
the mentor team, progressively refine their mission
concept over the course of ten weeks to greater levels of
detail following the frameworks of Concept Maturity
Levels and Science Traceability Matrix.
These programs strongly encourage a diverse group of
eligible students/early career professionals to apply, so
that the next generation of scientists and engineers are
equitably provided with opportunities to become
involved in NASA science missions. To this end, JPL is
employing two strategies for greater equity and
representation across these programs.
Recruitment: For over thirty years, the PSSS
program, and recently HMDS, carefully track
participant demographics in order to track our DEIA
goals of meeting or exceeding industry standards for
underrepresented groups. Historically, the PSSS
program in particular has seen greater than the academic
rate for PhD’s awarded for women across every
scientific discipline. This is most pronounced, for
example, in aerospace doctorates, which have
historically seen no improvement for a decade, making
up only 10-12% of PhD’s awarded in that timeframe [2],
compared to 40-50% of the PSSS participants.
However, recruitment of minorities has seen far less
success, tracking the PhD award rates on average but in
some years falling below the average 5-10% Latinx and
African American presence in the program.
Ongoing efforts to improve participation include a focus
on leveraging NASA DEIA organizations and
programs, including Minority University Research and
Education Project (MUREP) and Established Program
to Stimulate Competitive Research (EPSCoR).
MUREP works with numerous minority-serving
institutions to recruit underserved minorities, and has

existing inroads with faculty and student groups to
allow for a novel audience to be introduced to these
programs, and de-emphasizes recruitment from a pool
of mainly predominantly white institutions. EPSCoR is
directed at U. S. jurisdictions that have not participated
equitably in competitive aerospace and aerospacerelated research activities.
We also focused efforts for outreach to formal and
informal professional organizations of
underrepresented community members. But to better
engage potential participants, we are seeking to build
and maintain relationships with key organizations and
individuals in that community. We plan to strengthen
our outreach to SMDS alumni at minority serving
institutions and in professional and student
organizations, connect more directly with faculty and
students, and improve program visibility at key
conferences when budget allows.
Application Evaluation: Concurrently, the second
prong of this effort includes a greater anonymization of
applicant submissions. Due to the relatively small
number of university programs in planetary science, the
ability to maintain an unbiased evaluation of applicants
introduces an opportunity for improvement. To do so,
the PSSS and HDMS administrative team has
anonymized applications in regards to name and gender,
as well as in the use of identifying information
pertaining to previous projects and collaborators that
directly name experts in the field. Furthermore, the team
has deemphasized the use of letters of recommendation
to prevent overly-relying on existing relationships
between partners being an implicit factor in determining
the candidacy of an applicant.
Acknowledgments: PSSS is managed by JPLCaltech, where this work was carried out under a
contract with NASA. The Science Mission Design
Schools are sponsored by divisions within NASA’s
Science Mission Directorate: PSSS is sponsored by the
Planetary Science Division, and HMDS is sponsored by
the Heliophysics Division.
References: [1] NASA Science Mission Design
Schools.
Retrieved
January
2021
from:
https://www.jpl.nasa.gov/edu/intern/apply/nasascience-mission-design-schools/
[2] National Science Board. Science and Engineering
Indicators 2018. NSB-2018-1. Alexandria, VA:
National
Science
Foundation.
https://www.nsf.gov/statistics/indicators/.
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MINIMIZING IMPLICIT/UNCONSCIOUS BIAS FOR INCLUSIVE EXCELLENCE. D. R. Samuels, Dena
Samuels Consulting (dena@denasamuels.com).
Introduction: Understanding how implicit bias
operates and its impact on our relationships with others,
especially across social differences, is the first step in
inclusive excellence. Boysen and Vogel (2009) found
that many occurrences of bias tend to go unnoticed.
Since bias is a natural process, everyone has some type
of bias. Thus, we can learn about our own biases without
shame or blame, and how to minimize them with
specific strategies. Devine (2001) suggests that implicit
bias can be mediated by situational circumstances.
Powell (2012) asserts that our ideas and associations can
be affected by the way we frame them. This is known as
“priming.” That is, providing counter-stereotypic
information before engaging with someone who has
been targeted by that stereotype can reduce bias. For
example, when participants were asked to simply
conjure a mental image that challenged a stereotype
(e.g., a strong woman), Blair, Ma, and Lenton (2001)
found that they were subsequently less likely to
stereotype women as weak. This study has implications
for the malleability of prejudice and the relative ease
with which one can challenge bias. Moreover, more
exposure to a marginalized group tends to lead to less
bias, suggesting that more intergroup contact, and
specifically, intergroup friendships, can aid in
overcoming bias (Aberson, Shoemaker, & Tomolillo,
2004). These and other findings submit that if leaders
are given the opportunity to learn about their implicit,
and often unintended biases, then they can learn to
challenge those prejudices before they act on them.
Presentation: Leading-edge research finds that
effective anti-bias training incorporates strategies on
both personal and institutional levels. This presentation
unpacks implicit/unconscious bias, invites participants
to consider their own biases, especially across social
differences, and the ways biases can be minimized in an
organization to increase cultural inclusion.
References:
Aberson, C. L., Shoemaker, C., & Tomolillo, C.
(2004). Implicit bias and contact: The role of interethnic
friendships. The Journal of Social Psychology, 144(3),
335–347.
Blair, I. V., Ma, J. E., & Lenton, A. P. (2001).
Imagining stereotypes away: The moderation of implicit
stereotypes through mental imagery. Journal of
Personality and Social Psychology, 81, 828–841.

Boysen, G. A., & Vogel, D. L. (2009). Bias in the
classroom: Types, frequencies, and responses. Teaching
of Psychology, 36(1), 12–17.
Devine, P. G. (2001). Implicit prejudice and
stereotyping: How automatic are they? Journal of
Personality and Social Psychology, 81(5), 757–759.
Powell, J. A. (2012). Racing to justice:
Transforming our conceptions of self and other to build
an inclusive society. Bloomington, IN: Indiana
University Press.
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A SYSTEMS APPROACH TO DEIA: WE ALREADY KNOW HOW TO DO THIS. D. Scalice1, S. DomagalGoldman2, M. Kirven-Brooks1, and A. Gronstal1. 1NASA Ames Research Center (daniella.m.scalice@nasa.gov),
2
NASA Goddard Space Flight Center (shawn.goldman@nasa.gov).
Introduction: Lack of diversity, equitable access to
opportunities, and authentic participation of people with
marginalized identities in spaces traditionally defined
by white supremacy is well documented and understood
as a systemic issue rather than an individual one.
Programs alone aren’t the answer. They’re easy to cut
as political climates and leaders change, are more reliant
on individual efforts that may fail or fall short or
intended purposes, and do not foster “lessons learned”
from past efforts. A “programs-only” approach can
foster tokenization and create a frame of
separate/extra/isolated around DEIA that reinforces
imbalanced power dynamics. While representation may
be increasing, the resulting environment isn’t
automatically safe for applicants/participants of
marginalized identities, and many end up leaving. DEIA
needs to be incorporated into everything we do, and
baked into the foundation of our culture and value
system, so much so that it ceases to need to be named.
Here we present ideas and case studies to help
inform systems-based thinking toward ensuring our
workplaces are actively expressing diversity through
equitable access and anti-racist culture.
Models for Systemic Success: From our
perspective within NASA, we see two main examples
of systemic integration of new values from which to
draw inspiration and direct guidance on how to
implement systemic change toward expression of DEIA
ideals.
First, NASA has five very broad, stated values
underpinning its mission: Safety, Integrity, Teamwork,
Excellence…and the newest: Inclusion. In terms of a
systemic infrastructure supporting the expression of
these values, the most concrete is that serving Safety.
NASA has invested in a tremendous amount of
infrastructure to ensure a “zero-harm culture” around
physical safety and cybersecurity, by standing up an
Office of Safety and Mission Assurance and an Office
of the Chief Information Officer, installing experts,
mandatory trainings, enrichment classes, messaging
(posters, etc.), events, documentation processes, and
routine meeting practices into the everyday life of its
employees and contractors, as well as management and
oversight to ensure this value is implemented.
We see the expression of DEIA ideals and values as
essential to a safe workplace. If we take classes on how
to safely use our devices or sit at our desks so we can be
ever mindful of safety, we should be similarly trained
on how to de-program from white supremacy to help

build a better, safer environment for participants of
marginalized identities. Many of the other frameworks
and tools used by our safety culture may also help. For
example, such tools are regularly used to identify the
severity and likelihood of specific risks, to develop
plans to reduce their likelihood and/or severity, and to
track progress on those plans. These systemic
approaches to technical and information risks can and
should also be applied to the cultural risks individuals
are exposed to in our workplace.
The second example comes from within the Science
Mission Directorate’s prior Education and Public
Outreach (E/PO) system. At the head of this system was
policy that directly outlined how E/PO was to be
implemented, including a funding guide at 1% for
missions and 5% virtual institutes. E/PO plans were
solicited as part of these RFP’s. Once funded, other
R&A program PI’s had access to E/PO funding via
special solicitations within ROSES. An Explanatory
Guide was developed to support those proposals [1, 2].
A position for a dedicated leader within the SMD “front
office” was established and filled.
A robust piece of the system was the installation of
E/PO Leads within the mission and research teams – a
collaborative
approach
that
recognized
the
interdisciplinary nature of E/PO. These leads were
professionals from both traditional education and
science backgrounds, united in bringing the science of
NASA’s research to learners of all shapes and sizes.
They were embedded within the scientific teams,
participating in all team activities, ensuring their
educational products and programs reflected cutting
edge research and incorporated the greatest asset—the
scientists themselves. Even more robust was the
ecosystem in which these professionals communicated,
coordinated, collaborated, and cooperated, which
ensured nothing was done in isolation, duplicative
efforts were avoided, and the caliber of their work was
always elevated through ongoing professional
development.
E/PO efforts were budgeted and managed within the
mission lines themselves, allowing for flexibility,
creativity, and lithe transitions when new opportunities
or partnerships to grow the work became available. This
also ensured that the E/PO leads and their teams had
access to the most recent scientific theories and data.
The system was bolstered by significant support and
advocacy at all levels of leadership in SMD, from
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mission leads to Division Directors, to the Associate
Administrator.
In a long-term way, such as was with the NASA
Astrobiology Institute (NAI), there was capacity and
time to fully express this E/PO system into a lasting
cultural change in the astrobiology scientific
community since part of the NAI’s mission was to grow
and build that community from the ground up. Over
time and via cultivation of these values in the early
career/next gen segment of our community, an identity
of “science educator/communicator” evolved along
with “scientist.” These values continue to be passed on
as that generation is now mentoring students in their
new places and spaces, thereby creating a system and
culture that encourages and uplifts E/PO in ways that
reach far beyond the original funded efforts.
Applying Successes to DEIA: We envision a
similar system for DEIA values and ideals that may
draw directly or indirectly from these two systems
within NASA. The most important first step is to bring
together relevant voices, to co-create new systems that
will create immediate successes in DEIA, and create a
culture that will further expand on these successes. This
requires answers to many questions: What elements
does it need? How will we decide? What communities
and experts have a stake in or experience with these
discussions? How can we best include their voices?
Within NASA, we advocate for co-creativity of the
system
between
the
agency
and
the
community/local/awarded team level. Scholarship and a
strong knowledge base of historical and contemporary
issues is critical. Processes and policies will need to be
implemented at all levels: at NASA HQ, at the interface
of HQ and the community, within teams and projects,
and at the community level with review over time [3].
Long-term investment toward lasting cultural change
will take patience and commitment [4].
We suggest beginning with co-creative processes
(workshops, retreats) that bring together the grassroots
perspectives and experiences of the scientific
community and its institutions with scholarship and
leadership that represents the realities of those whom
our work in DEIA (and our culture change) will
ultimately serve. We must develop shared goals and
objectives, milestones, and benchmarks, and agree to
start where we’re at and let go of white supremist
expressions such as perfectionism.
We must co-create the system as a community,
wherein individual growth, shared in community, leads
to long term cultural change.
References: [1] NASA (2010) Explanatory Guide.
[3] A. Krishnamurthi and L. Cooper. (2011) Bulletin of
the AAS, Vol. 37, p.505. [4] D. Scalice et al. (2021).
Bulletin of the AAS, 53(4). [5] D. Gray et al. (2020)
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POWER AND RESPONSIBILITY. D. M. Scalice1, M. Kirven-Brooks,1 A. L. Gronstal1.
1
NASA Ames Research Center/NASA Astrobiology Program (daniella.m.scalice@nasa.gov, melissa.kirvenbrooks@nasa.gov, aaron.l.gronstal@nasa.gov).
Introduction: Creating anti-racist culture must
begin by examining power dynamics. Each party must
acknowledge its position with respect to power in any
given relationship. Awareness and understanding can
transform unhealthy, imbalanced power dynamics.
NASA has power. NSF and other agencies have
power. They are in a dominant position of power in
almost every relationship in which they find
themselves. They also have the great privilege of
managing and spending hard-earned taxpayer
money. With this privilege comes a tremendous
responsibility to ensure no person is harmed by their
actions. To advance anti-racist policy and practice
within their own structures as well as those of their
stakeholder and partner institutions, agencies should
appropriately wield their power and influence to affect
positive and lasting change.
Background: One major way through which
agencies express their power is via the solicitation,
proposal, review, and award process. Solicitations are
potent documents. They codify values and
communicate priorities and desired outcomes. They
guide the scientific and technological development of
entire fields of study, and focus the community toward
shared goals and objectives.
Solicitations are flexible, lithe, and can easily morph
to reflect emerging priorities. For example, in the late
1990s, NASA’s Science Mission Directorate (SMD)
implemented a new policy to reflect its commitment to
STEM education and ensured the policy was reflected
in its solicitations. The policy required that education
be incorporated into mission plans and Research and
Analysis (R&A) proposals. The same can be true for
efforts in Diversity, Equity, Inclusion, and Accessibility
(DEIA). Long-term, sustainable commitment to new
policies and practices will be required to monitor
change and ensure stability.
The Seat of Transaction: There is certainly much
more to it, but to first order, the awarding of funds to an
institution by an agency for a set of deliverables defined
in a proposal in response to a solicitation comprises a
transaction. The two parties at the nexus of that
transaction, primarily, are the agency and the proposing
institution, not necessarily the agency and the researcher
directly. In making an award, agencies are procuring a
set of activities and deliverables by a group of
researchers embedded in one or more institutions. We
must acknowledge that in so doing, agencies are also,
via the payment of indirect costs and overhead fees,

directly funding, accepting, and implicitly condoning all
the policies and practices of the institution. To be sure,
most of these are benign, and entail ensuring personnel
have what they need in terms of facilities, training,
administrative support, etc. They can also entail the
requirement that the institution abides by laws and
regulations as defined by Congress and interpreted by
various regulating entities. Yet institutional policies
and practices can, actively or passively, allow racism,
sexism, homophobia, transphobia, ableism, classism,
colonialism, and other insidious thought processes,
value systems, and systemic or individual behaviors to
persist. Without deeper analysis, agencies can find
themselves complicit in their perpetuation.
Agencies are not unaware of or passive about the
policies and practices of those with whom they do
business and maintain relationships, even in unfunded
arrangements. For example, NASA does not engage in
collaborations with certain countries. Under federal
civil rights laws, recipient institutions of agency grants,
awards, and cooperative agreements must ensure equal
opportunity to their program beneficiaries. Many
agencies are doing the same in different ways, one of
the most high profile of which was NASA’s
announcement in July, 2020 of a fifth core value in its
mission statement: Inclusion. As part of this
commitment, NASA and other agencies must use their
power, in the best of ways, to examine how those with
whom they do business espouse and implement policies
and practices to advance DEIA ideals. To do otherwise
risks agencies remaining cogs in the wheel of structural
racism, and finding themselves at odds with their
missions of cultivating anti-racist culture and a diverse
and inclusive STEM workforce.
Recommendations: A Stepped-Implementation
Strategy for Solicitations: A new process can be
imagined wherein solicitations are a key modality to
ensure the science and technology the agencies procure
and support is able to develop in an institutional
environment reflective of excellence in anti-racist
policy and practice. Through a stepped-implementation
strategy guided by specific goals, agencies can maintain
the mission-critical research they support and promote
DEIA excellence at the institutions that carry it out.
In the next release of each solicitation they issue,
agencies can require proposers to list and describe all
institutional policies and practices pertaining to DEIA,
and provide data describing success or failure on these
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fronts. Asking for this information signals to
researchers and institutions that the agency is committed
to encouraging effective DEIA practices and is paying
attention to what’s happening at the institutions it would
fund. For these first issuances, however, the
recommendation is that only the proposed scientific
work be evaluated.
In the subsequent release of each solicitation,
agencies can require these same pieces of information
about the DEIA policies and practices of the institution,
and provide criteria against which they will be
evaluated, citing indicators of alignment in a rubric from
novice to expert (vs. poor to excellent). Agencies can
describe in the solicitation how these DEIA scores will
factor into the overall assessment of the proposal, and
how much weight they will carry in relation to the
evaluation of the scientific and technical merit of the
proposed effort. Precedent exists for such gradual
change to solicitations in NASA/SMD’s Data
Management Plan (DMP) requirements, which began as
suggested content and are now required content,
including requiring a budget for the DMP.
Separate review panels can then be convened, one
holding specific expertise in the science and technology
being proposed and the other in institutional DEIA
policy and practice, each tasked to evaluate the
proposal’s contents in their areas of expertise against
carefully developed (via external expertise), stringent
criteria put forward by the agency. Program officers
and selecting officials, having calculated the scores for
each proposal, will then organize proposals into what is
selectable and what is not, and why. Thus it will be
possible for a proposal to have described desirable,
fundable scientific work which would be conducted in a
DEIA-poor institution, and for that reason alone, render
it unselectable.
This process opens up spaces for positive, healthy
negotiations. Agencies can exert their power, strength,
and leadership in this dynamic to draw out racist
policies and practices and offer support to the institution
toward DEIA evolution and active solutions. Selections
or funds can potentially be withheld until change toward
anti-racist culture is made. Conditions could be asserted
under which the researchers can be enabled to do their
work while tracking proposed changes to DEIA policies
and practices at the institutional level. Separate pots of
funds can be made available to which researchers can
propose to enable DEIA capacity building at the
institutions of either selected and/or unselectable
proposals. Proposals that fail to meet the standards of
DEIA excellence can be rejected and agencies can take
their business elsewhere to places where they can be
assured they’re not complicit in structural racism. In
any case, this process creates an urgency for the
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researcher and the institution to engage in selfexamination around DEIA, and for the researchers in
particular to realize their stake in and take action around
how their institution conducts itself. The objective is
not to punish, but to identify areas of growth and call
everyone to the table to make progress.
As in the case with the DMPs, as these processes
unfold, agencies may consider hosting workshops for
proposing researchers and institutions to provide insight
on how they expect these changes to manifest,
highlighting the spirit in which they are being
undertaken. This would provide an opportunity for
iteration, positive feedback loops, and co-creativity to
flourish.
On the practical level, to support these changes in
how they conduct business and fund science, agencies
must engage external experts to develop the criteria
against which to determine DEIA excellence or lack
thereof in the institutions to which taxpayer money is
being provided. External expertise will also be required
to monitor DEIA compliance, especially where new
institutional policies and practices are enacted. These
criteria can be co-developed by and should be shared
across agencies and other organizations.
DEIA Evolution within the Agencies Themselves:
Adjacent and parallel to this entire, multi-year process,
there needs to be an internal process unfolding within
the agencies. A journey of truth to examine, name, and
take responsibility for their role in perpetuating
structural racism. A journey to understand how the
hubris and entitlement of colonialism and cultural
hegemony have resulted in the cognitive imperialism of
the scientific enterprise writ large, and how this has
affected who gets to participate. We recommend
agencies seek external expertise for this, and prepare to
make a long term commitment, investing on behalf of
their current and future workforce to support their
individual and collective journeys toward awareness,
healing, diversification, and DEIA evolution.
However the internal and external processes
described above unfold, agencies have an opportunity to
co-create anti-racist culture both for themselves and for
the communities of which they are integral part and in
which they hold power. They have the opportunity and
the responsibility to ensure there is never again a day
where the scientific and technical achievements they
facilitate are marred by the ugliness of racism. Without
the full participation going forward of people of all
colors, genders, abilities, walks of life, and ways of
loving and praying in a working environment where
they can bring their whole selves and be free from harm,
those achievements are incomplete, inconsequential,
and invalid, and fail to authentically represent the
humanity that planetary exploration aspires to serve.
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BEYOND PERMITS: EXPANDING FIELDWORK PROTOCOLS TO INCLUDE RELATIONSHIP
BUILDING WITH INDIGENOUS COMMUNITIES. D. M. Scalice1, M. Kirven-Brooks,1 A. L. Gronstal1.
1
NASA Ames Research Center/NASA Astrobiology Program (daniella.m.scalice@nasa.gov, melissa.kirvenbrooks@nasa.gov, aaron.l.gronstal@nasa.gov).
There are no data, there is no information,
knowledge, or understanding of our Universe, the Earth,
or ourselves that is worth having if the gathering of it
causes harm…to people, communities, or the planet
itself.
Scientific field work is a very special phenomenon.
It represents direct relationship with, direct query of
lands/waters/skies/plants/animals
toward
new
knowledge. Scientists broadly recognize this privilege
and respect it, sharing the desire to care for and protect
the sites they work in with other entities such as
conservation groups, government land management
groups, and private citizens. It is arguable that no group
has a greater desire to protect and nurture the land more
than Indigenous Nations, Tribes, Bands, and
communities. This is common ground upon which
much can be built.
Even with the best of permitting processes, there is
a difference between legal permission to obtain samples
in field research and ethical conduct with respect to the
land. Thus far, ethics have been applied to conduct
among researchers while they're in the field (antiharassment), as well as care for the field site itself
(environmental protection). In some cases, limited
protections for cultural aspects of the land in places such
as National Parks exist, and some permitting processes
account for this. This should be celebrated.
Now, there is an opportunity to expand and deepen
the concept of ethics in field research to honoring the
cultural provenance and tribal relationship to the land,
and supporting researchers to develop relationships with
tribal communities as part of their professional process
with respect to field work. It is time for a radical
reimagining of our relationship and responsibility to our
work as scientists, especially where the lands, waters,
and skies in which we’d like to do our work are
concerned. Because they do not belong to us. They are
not ours. They belong to the original peoples…and the
original peoples belong to them.
To do this, we encourage the expansion of
protocols/codes of ethics to govern responsible research
practices in scientific field work. These protocols can
guide the scientific community toward deeper
knowledge and respect for tribal relationships with the
land, and into right relationship with tribes to
ensure science is not complicit in continuing the
legacies of colonialism.
It is increasingly recognized that Indigenous
communities
are
experts
of
their

lands/waters/plants/animals/skies, and resident in their
knowledge systems are extremely longitudinal, highresolution data sets of place. These data sets are
intersectional across many scientific disciplines,
including astronomy, geography, geology, climate and
environmental science, oceanography, ecology,
biology, and agriculture, embodying for ages the
interdisciplinary aspirations we hold for the sciences
today.
At a minimum, tribes must be involved in scientific
field work to ensure they have free, prior, and informed
consent to all that happens on their lands, regardless of
whether or not those lands are “legally” held by the
tribe, and regardless of what legal permitting processes
to conduct field work entail. In healthy relationship and
collaboration, scientists and tribes can realize new
knowledge through shared field work that brings
together the best of both knowledge systems.
The scientific community has an opportunity to lead
in this process and set the example for other sectors
(government, industry, etc.). Those who fund the
science, including NASA, have a responsibility to set
expectations and standards, and support and guide
toward the expression of these ideals.
We advocate that the scientific community ask the
question, how can we build relationships with
Indigenous communities and their places/spaces in
which we desire to do our science, so that the work can
be done in a just, generative, and restorative way?
When we do this, we’ll be able to see how the work will
be influenced, uplifted, and indeed made whole…when
all knowledges and ways of knowing—from both
Western and Indigenous scientific traditions—are part
of it.
References: [1] Gardner-Vandy K. and Scalice D.
M. (2020) Relationships First and Always: A Guide to
Collaborations with Indigenous Communities. Bulletin
of
the
AAS,
53(4).
https://doi.org/10.3847/25c2cfeb.0de1af1a [2] DavidChavez D. & Gavin M. (2018). Enviro Res Letrs 13,
123005. [3] Red Road to DC, A Totem Pole Journey for
the
Protection
of
Sacred
Places
(2021)
https://redroadtodc.org/sovereign-nations/. [4] Kulana
Noiʻi Working Group (2017) Kulana Noiʻi
https://seagrant.soest.hawaii.edu/kulana-noii/
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FOREIGN NATIONALS EMPLOYED AND STUDYING IN THE FIELD OF PLANETARY RESEARCH
IN THE UNITED STATES, AND RECOMMENDATIONS FOR SUPPORTING THIS GROUP. J.E.C.

Scully1, G. Cerretti1, A. Viswanathan1, J.K. Steckloff2, C. Richey1, A. Probst1, G. Poh3, M. Melwani Daswani1, C.L. McLeod4, X.
Mao5, R. Lillis6, N. Kumari7, H. Kraus1, T. Hoogenboom8, H. Hay1, T.A. Goudge9, E.C. Fayolle1, C.M. Elder1, S. Diniega1, S.
Daftry1, P.K. Byrne10, S.M. Brooks1, J.G. Blank11, P. Becerra12, S. Bandyopadhyay1, K. H. G. Hughson13. 1Jet Propulsion
Laboratory, California Institute of Technology, Pasadena, CA, USA (jennifer.e.scully@jpl.nasa.gov), 2Planetary Science
Institute, AZ, USA, 3Goddard Space Flight Center, MD, USA, 4Miami University, OH, USA, 5Washington University, MO, USA,
6
University of California Berkeley, CA, USA, 7Stony Brook University, NY, USA, 8Astra Nova School, CA, USA, 9The
University of Texas at Austin, TX, USA, 10North Carolina State University, NC, USA, 11Blue Marble Space Institute of Science,
CA, USA, 12Micro-cameras & Space Exploration, Neuchatel, Switzerland, 13University of Alaska Anchorage, AK, USA.

Overview – Numbers of Foreign Nationals: The
US is a world-leader in immigrant opportunities, and
thus, foreign nationals (FNs) make up a significant
proportion of those employed and studying in the US
A FN is a person without US citizenship or lawful
permanent residency (LPRs). In the 2019–2020
academic year, there were 1,075,496 international
students studying at US colleges/universities [1].
Context – FN Contributions: Immigrants to the
US have earned 40% of the Nobel Prizes won by
researchers at American institutions in chemistry,
medicine and physics since 2000 [2]. Further, ~25% of
the founders of the $1 billion US startup companies
came to the US as international students [2]. Moreover,
for every 8 international students, ~3 US jobs are
created/supported in supporting industries [1].
In ‘AGU supports international students’ (2020),
the American Geophysical Union (AGU) stated that
“By encouraging diversity in everything from cultures
to experiences, society benefits… Our science is better
with more diverse viewpoints. Global collaboration is
essential…” [3]. The American Astronomical Society
(AAS) issued a statement on visa suspensions (2020):
“The innumerable contributions that foreign-born
individuals make to the culture and scientific progress
of the United States should be self-evident to even a
casual observer. We can’t imagine a day without
positive and fruitful interactions.” [4].
Demographic Data – Overall Trend: The authors
searched for data about the numbers of FNs engaged in
planetary research as employees of, or students at, US
institutions. We could find no overarching source of
such data. While the '2011 Survey of the Planetary
Science Workforce' recorded various demographic
data, national origin/citizenship was not included [5].
In 2018, the AGU published some membership
demographic data (gender and career stage), and the
continent of origin of the 2017-2018 Union
awards/medals/prizes selection committees, but did not
include information about FNs in the US [6]. We also
found no data about FNs in DPS meeting surveys [7].
Thus, we sourced data from different individual
sources on an ad hoc basis. While this data lacks
standardization, noticeable trends do appear:
• The proportion of FNs tends to increase from
undergraduate to graduate level.

•

The proportion of FNs peaks at the postdoc level.
In some institutions, the proportion of FN
postdocs is greater than US persons postdocs.
• The proportion of FNs decreases at faculty level,
and we interpret based on our lived experience
that this is due to: (1) by the time FNs reach
faculty level, many have gained LPR status and/or
citizenship, which are processes that take many
years, and (2) other FNs in pre-faculty positions,
such as postdocs, leave the US for opportunities in
another country or their home country.
Demographic Data – Issues: As discussed in the
previous section, the demographic data is lacking in
standardization and availability. Some institutions had
a wealth of data easily accessible, others had some data
available on request and in others data were not
available. Thus, there is a need for the compilation and
dissemination of centralized and standardized data that
is collected from the entire planetary community. The
first step to better supporting and serving the FN
population is to know who is a part of the community,
and to get a clearer picture of how many members of
the US planetary research workforce are FNs. From the
data we have been able to acquire, and from our own
lived experience, we predict that a significant portion
of the workforce are FNs, especially when former FNs
are taken into account.
Effects of the COVID-19 Pandemic: Multiple
challenges have arisen for all members of the planetary
workforce because of the pandemic. The FN subset of
this community is no different. In particular, some
FNs, particularly those from Asia, face stigma and
harassment related to the pandemic. In 2019/2020, the
percentage change of total international scholars in the
US decreased by 9.6%, and in 2020/2021, there was an
unprecedented decrease of 30.7% (Fig.) [8]. We
interpret that this decrease is mainly due to the
pressures and negative effects of the pandemic.
For visa holders, visa applicants, and green card
applicants, pre-existing concerns about application
processing times and eligibility requirements were
intensified by delays due to pandemic-related pressures
on the immigration workforce, and by the issuance of a
series of orders, proclamations and rules by the US
government that negatively impacted FNs in the US
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[e.g., 4]. While an administration change and court
rulings have negated many of these, the immigration
landscape continues to be complex, expensive and
subject to change with little notice.
Travel restrictions and bans also put immense
stress on FNs in the US It continues to be difficult for
FNs to visit family members outside of the US, even in
emergency situations. Anecdotal evidence indicates
that a prevalent concern amongst FNs is how travel
restrictions (e.g., mandatory quarantines), and the
related issues of maintaining employment and
immigration status, would affect their ability to visit a
close family member aboard with a serious illness.

Fig.: International scholars in the US, 2000-2021 [8].
Recommendations: In order for the US planetary
workforce to keep attracting and retaining FN talent,
especially in a world still largely consumed by the
COVID-19 pandemic, we suggest how institutions,
organizations and individuals can continue, and
enhance, their support of FNs:
1. Evidence. As demonstrated by our search for
demographic data, there is a great need for the
compilation and dissemination of centralized and
standardized data. This is particularly timely in the
context of the unprecedented decrease in total
international scholars in the US (Fig.) [8]. Was there a
similar dramatic decrease in the planetary workforce,
and if so, is this number recovering in 2022?
Broad questions about immigration status (e.g., Are
you a foreign national employed by/studying at a US
institution?) could be included in surveys about the
demographics of the planetary research workforce,
which are already collecting data about gender, race,
ethnicity, etc. For example, conference surveys and/or
the demographic questions that are included in NASA
NSPIRES could include broad questions about current
and past immigration status. Survey questions that
elucidate the particular issues faced by FNs would also
be particularly helpful to those seeking to support this
group. Surveys would need to explain how this
potentially sensitive data would remain anonymous.
2. Engagement. We support institutions continuing
their advocacy on behalf of FNs, and suggest it be
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advertised even more widely amongst the planetary
community. We also encourage institutions to ensure
that all of their employees (especially those in
management) understand the laws and rules relating to
FN access (both physical and information access) to
maximize both law/rule adherence and FN inclusion.
We also support the establishment, or expansion, of
international offices, which provide vital expert
assistance to FNs about complex immigration policies,
and focused employee/student groups, which provide
advocacy and support networks.
Moreover, we ask the organizers of many of the
new initiatives to embed early career scientists in
active NASA mission teams to reconsider only
opening these programs to US citizens and LPRs.
These programs are excellent opportunities for early
career scientists to get unparalleled experience and
contacts with active NASA missions, and the exclusion
of FN participants disadvantages the FN community,
many of whom will stay to work in the US (see
Demographic Data). While we acknowledge the
significant concerns about sharing restricted
information (e.g., ITAR) with FNs, in the authors’
experiences, ITAR-restricted information is rarely
shared at science team meetings, and agreements can
be put in place for FNs to attend. We understand that
this would place additional administrative burdens on
the program organizers, and suggest that the number of
FN participants could be capped to account for this
additional work effort.
3. Edicts. Official statements from societies such as
the AGU and AAS [e.g., 3, 4], serve several purposes:
(i) they inform their audiences about the issues faced
by FNs; (ii) they provide information about how
individuals can support the cause of FNs; and (iii) by
acknowledging the issues FNs face in a broad forum,
they provide support and exposure to the FN
community. We recommend such statements continue
to be issued, and that they be shared even more widely.
4. Empathy. We ask that organizations, institutions
and individuals within the planetary research
community have empathy for their FN colleagues, and
a general understanding of the issues faced by FNs in
planetary research in the US To learn about these
issues, we recommend visiting the resources
referenced
here,
and
asking
your
FN
co-workers/students how they can best be supported.
References:
[1]
NAFSA
(2020)
https://tinyurl.com/y4bp2f6p.
[2]
NAFSA
(2018)
https://tinyurl.com/yxkdw5pp. [3] Lozier, S. and Bell, R.
(2020) https://tinyurl.com/y6gecao6. [4] Szkody, P. (2020)
https://tinyurl.com/y4c9497b. [5] White, S., Raymond, Y.
and Ivie, R. https://tinyurl.com/y4vx5r4h. [6] AGU
(2017/2018)
https://tinyurl.com/y6ts7v3g.
[7]
DPS
Subcommittee on Professional Culture & Climate (2020)
https://tinyurl.com/y3nswsdp. [8] Institute of International
Education (2021) https://tinyurl.com/2y65jemh.
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EARLY LESSONS LEARNED FROM DESIGNING WORKSHOPS FOR PLANETARY SCIENTISTS
AND INFORMAL EDUCATORS IN ENGAGING DIVERSE AUDIENCES. A. J. Shaner1, L Rubino-Hare2, E.
G. Rivera-Valentín1, S. Shebby3, 1Lunar and Planetary Institute/USRA, shaner@lpi.usra.edu, 2Northern Arizona
University, 3McREL International.
Introduction: The Planetary Resources and Content Heroes (ReaCH) project is taking deliberate steps
to enhance the planetary science community’s ability
to engage with Black and Latinx children (Fig. 1) and
their families. ReaCH is one of 29 projects funded
through the SMD’s Science Activation program.

Fig. 1. The ReaCH logo reflects the team’s desire to
help planetary scientists more effectively engage diverse audiences, particularly Black and Latinx communities, in planetary science and exploration.
Throughout the lifetime of the project, ReaCH will
develop and continuously refine a model of effective
practices for training planetary scientists to better engage Black and Latinx families based on principles of
inclusion, diversity, equity, and accessibility (IDEA).
The development of this model will be informed by 1)
needs assessments, 2) research literature, 3) input from
Black and Latinx communities and 4) input from
IDEA experts. In addition, the ReaCH team is designing professional development workshops for planetary
scientists and informal educators. These workshops
will model best practices for effectively engaging
Black and Latinx youth and provide data to continually
refine the ReaCH model.
Planetary Engagement Workshops: Workshops
will build on the Lunar and Planetary Institute’s (LPI)
and Applied Physics Laboratory’s past, highly successful workshops (Fig. 2) and LPI’s ongoing Sharing
Planetary Science seminars. Workshop participants
will explore strategies for reducing barriers and increase relevance to engage Black and Latinx audiences
and will allow participants to form authentic partnerships for future collaborations. Each workshop will be
followed by a public engagement event at a local institution to give workshop participants an opportunity to
utilize the best practices discussed in the workshop.
Early Workshop Design and Feedback: In February 2022, the ReaCH team held a co-design meeting
to test an early workshop design. Members of ReaCH
target audiences were invited to attend and provide
feedback. Three informal educators and four planetary

Fig. 2. Participants in an APL Solar System Exploration Public Engagement Institute observe a “Strange
New Planet.”
scientists participated. In general, feedback generated
during the review showed the ReaCH workshop design, so far, to be on the right track. More detailed results of this design review will be discussed.
More data will be collected to inform the ReaCH
model with pilot Planetary Engagement Workshops
across the United States for planetary scientists and
informal educators. The first pilot will take place in
early April 2022. Results of evaluation data from this
pilot will be presented.

Fig 3. Possible locations for Planetary Engagement
Workshops (red dots). Locations are near concentrations of planetary research facilities (gray dots) and/or
Latinx/Black communities (blue triangles/green
squares). Black/Latinx community locales shown here
have the highest populations based on 2010 census
data. Yellow dots mark the locations of 2022 pilot
workshops.
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Further refinements to the Planetary ReaCH model
will be informed by evaluation data from the April
pilot as well as evaluation data from two other pilots
scheduled for 2022 (Fig. 3). Between 2023 and 2025,
fifteen workshops will be held in locations determined
by proximity to planetary research and mission facilities, and locations with high percentages of Black
and/or Latinx communities. Stipends will be available
for participants who are eligible to receive one.
Acknowledgments: Planetary ReaCH is funded by
the NASA Science Mission Directorate under cooperative agreement No. 80NSSC21M0003.
Additional Information: If you have any questions or would like additional information regarding
the Planetary ReaCH project, please visit
www.lpi.usra.edu/planetary-reach or contact Andy
Shaner at shaner@lpi.usra.edu.
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EARLY LESSONS LEARNED FROM EVALUATING WORKSHOPS FOR PLANETARY SCIENTISTS
AND INFORMAL EDUCATORS IN ENGAGING DIVERSE AUDIENCES. S. Shebby1, J. Joyce1, A. J.
Shaner2, S. Buxner3, 1McREL International (sshebby@mcrel.org), 2Lunar and Planetary Institute, USRA
(shaner@lpi.usra.edu), 3Planetary Science Institute (buxner@psi.edu).

Introduction: The Planetary Resources and Content Heroes (ReaCH) team is working to enhance the
planetary science community’s ability to engage with
Black and Latinx school-aged youth and their families
(Fig. 1). Planetary ReaCH is one of 29 projects funded
through the Science Mission Directorate’s Science Activation program.

51%

74%

Engaging
underserved
audiences

69%

Over five project years, the Planetary ReaCH team
will develop a model for training planetary scientists
and informal educators to better engage Black and
Latinx school-aged youth and their families based on
principles of inclusion, diversity, equity, and accessibility (IDEA). Evaluation will contribute to the development and improvement of project activities throughout
the project lifecycle. In the initial years, the formative
evaluation will inform the design of project activities
and the elements of the model. Later, the summative
evaluation will examine the extent to which Planetary
ReaCH achieved its intended outcomes.
Assessing Needs: To learn more about perceived
needs and interest in professional learning activities, the
Planetary ReaCH team surveyed informal educators and
collaborated with other Science Activation grantees to
survey planetary scientists. More than half of the 100
planetary scientists who responded to the online needs
assessment indicated that they would like to engage in
more outreach. Over 90% of the 95 informal education
respondents reported an interest in planetary science
from the audiences they served.
Across both surveys, learning more about engaging
underserved audiences and learning about activities to
use with audiences emerged as priorities. Additionally,
planetary scientists reported an interest in learning effective pedagogical approaches and informal educators
expressed an interest in deepening their science content
knowledge and understanding (Fig. 2). These themes
will be prioritized in workshops. Additional themes
from the needs assessments will be presented.

78%
28%

Ideas for specific Learning from
activities
complementary
expertise

Informal Educators

Fig. 1. The ReaCH logo reflects the team’s desire to
help planetary scientists more effectively engage diverse audiences, particularly Black and Latinx communities, in planetary science and exploration.

50%

Planetary Scientists

Fig. 2. Select responses from needs assessments displaying complementary themes in response to question
about perceived needs and interests from planetary scientist and informal educator respondents.
Early Workshop Evaluation Design: In February
2022, the Planetary ReaCH team hosted a “co-design
meeting” to co-identify approaches and activities for the
pilot workshops. Three informal educators and four
planetary scientists attended and were invited to help
shape the design of future activities. The evaluation focused on incorporation of IDEA principles and the codesign approach.
IDEA Principles: The Planetary ReaCH team
adopted existing definitions of inclusion, diversity, equity, and accessibility. To help build a shared understanding of how to operationalize these definitions in
practice, an evaluator attended the co-design meeting
and used an observation protocol to categorize observation data by the predominant themes in adopted definitions (Fig. 3). Themes from observation data will be presented.
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Fig 3. Sample “diversity” observation protocol. The
Planetary ReaCH definition of diversity was adopted
from the d5coalition.
The Co-design Approach: The evaluation also included a post-session survey and focus group. Both
were designed to provide the Planetary ReaCH team
with early evidence about whether their approach was
on track to meet the project goals. More detailed findings from these data collections will be discussed.
More data will be collected to inform the ReaCH
model during upcoming pilot workshops across the
United States. The first pilot will take place in April
2022. Results of evaluation data from this pilot will be
presented. Further refinements to the Planetary ReaCH
model will be informed by evaluation data from three
pilot workshops scheduled for 2022.
Acknowledgments: Planetary ReaCH is funded by
the NASA Science Mission Directorate under cooperative agreement No. 80NSSC21M0003.
Additional Information: If you have any questions
or would like additional information regarding the Planetary ReaCH evaluation, please contact Susan Shebby
at sshebby@mcrel.org or visit www.lpi.usra.edu/planetary-reach.
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ENGAGING DIVERSE COMMUNITIES IN PLANETARY SCIENCE. C. Shupla1, G. Beaudoin1, A. Shaner1,
S. Webb1, 1Lunar and Planetary Institute, USRA (shupla@lpi.usra.edu),
Introduction: The Lunar and Planetary Institute
(LPI) Education and Public Engagement (E/PE) team
and science staff are working to continually increase
our awareness of and capacity for engaging diverse
audiences. Houston is home to many diverse
populations; Houston is one of the most ethnically
diverse metropolitan regions in the United States [1].
To better serve students and families from lower
socio-economic and marginalized communities, we
endeavor to create and maintain authentic partnerships
with individuals and organizations already embedded
in those communities.
Partnerships: LPI works with partners to reach
and serve students and families through its public
engagement programs. These authentic partnerships
take time to build, require ongoing respectful
communication, and build upon recognition of each
partner’s strengths, resources, and mission [2].
Libraries are an excellent community partner; we have
a long-standing partnership with the Pasadena Public
Library system in Texas, where the majority of the
population is Latinx. We have conducted both Spanish
and English programs at their libraries, with input and
assistance from the library staff. We also work with
the Girl Scouts of San Jacinto Council in Houston,
often with education colleagues at NASA Johnson
Space Center’s Astromaterials Research and
Exploration Science. We are also partnering on new
projects with the Texas Alliance of the Boys & Girls
Clubs. Many of these Clubs are national leaders in the
provision of enrichment, intervention programs,
Latinx outreach, STEM and other academic-related
programming.
Engagement Examples: Our education and public
engagement team and science staff conduct in-person
and virtual programs that engage diverse audiences,
with input from these and other partners. Prior to
COVID, we regularly conducted interactive tours of
the solar system using a portable planetarium at
libraries, schools, Girl Scout programs, and public
events, such as the Toys for Kids event held annually
in downtown Houston (Figure 1). We have also gone
to Girl Scout camps and to public and school events to
conduct hands-on activities as part of larger
community programs. It is often more important to go
to where diverse communities already are, at these
locations, than to expect them to always come to us.

Figure 1. In 2018 and 2019, LPI joined the NASA
booth for the Toys for Kids event, providing virtual
tours of the solar system for Houston families. This
free annual event is largely attended by thousands of
children and their families, largely from inner city
populations.
It is also important to invite a community into our
space. Prior to COVID, we held occasional SkyFest
public events at LPI that were dedicated to Spanishspeaking audiences, with facilitators who spoke both
English and Spanish at each activity station and with
presentations in English and Spanish. Through a
program with Best Buy’s Geek Squad Academy and
partnering with Fondren Middle School and
Yellowstone Academy, we invited students to a day of
planetary STEM at LPI (Figure 2).

Figure 2. In 2019, students shown here with LPI
Postdoctoral Fellow Sean O’Hara participated in a day
of planetary STEM.
Since COVID, we have been conducting virtual
programs with our partners, including space science
badge programs for the Girl Scouts, programs with and
for our library partners, and many more. In our virtual
family programs, we have been inviting “host
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families” to join on-camera and conduct the activities
live, while others can participate from their homes or
watch. We have conducted virtual presentations in
English and Spanish, with help from our Spanishspeaking science staff.
Representation matters: we invite women and
scientists of color and scientists who speak Spanish to
join our virtual and in-person programs, give
presentations and share their experiences with
different audiences. We have invited diverse families
to serve as “host families” in our virtual programs.
Conclusion: While we are taking steps to better
reach and serve diverse audiences, there is always
room to improve. We are also learning more about the
research-based best practices in engaging diverse
communities. Our first step is to do so from a position
of humility, learning from partners and members of the
communities we engage. In this presentation, we hope
to share what we are learning, and to learn from the
others attending this meeting.
Acknowledgements: The Lunar and Planetary
Institutes is managed on behalf of the NASA Science
Mission Directorate by USRA.
References: [1] Rice Kinder Institute for Urban
Research (2019) Kinder Houston Area Survey: 2019
Results. [2] Shupla, C., Hawkins, I., AponteHernandez, B., Peticolas, L. (2018) Authentic
Partnerships for Engaging Diverse Audiences, ASP
Conference Series Vol. 524, Astronomical Society of
the Pacific.
Additional Information:
If you have any
questions or would like additional information
regarding LPI’s education and public engagement
efforts, please contact Christine Shupla at
shupla@lpi.usra.edu.
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BRAVING DIVERSITY C. Shupla1, J. S. Gorce1,2, J. Filiberto2, P. Mane1,2, E. G, Rivera-Valentín1, C. Svambera1,
1
Lunar and Planetary Institute, USRA (shupla@lpi.usra.edu), 2 Astromaterials Research and Exploration Science
(ARES) NASA Johnson Space Center.
Introduction: Organizations benefit when the
workplace climate is inclusive and supportive of
diverse staff. A healthy workforce climate benefits
from increased staff awareness of potential issues,
examining cultural norms and traditions, and an active
willingness to discuss uncomfortable topics with care
and respect.
Braving Diversity: In 2020, staff at the Lunar and
Planetary Institute (LPI) initiated discussions on
diversity
and
inclusion
topics
such
as
microaggressions, power imbalances, and personal
identity, with the goal of nurturing and sustaining an
inclusive workplace climate. Authors Shupla,
Filiberto, Rivera-Valentín, and Svambera determined
that rather than conducting a single workshop, holding
a series of seminars that they titled “Braving
Diversity” on assorted topics would be more
meaningful. These seminar and discussion sessions are
intentionally designed to supplement, not replace,
traditional trainings and workshops on unconscious
bias, bystander intervention, harassment, and other
topics.
Braving Diversity is a series of LPI staff
discussions, coordinated by and open to all staff on the
challenges related to maintaining an inclusive and
accessible environment. The vision is to hold these
hour-long sessions, which include current research on
diversity and inclusion and facilitated dialogue,
several times each year.
Design and Format: The first session was a broad
introduction to the topics; this was followed by
sessions
on
cultural
sensitivity,
identity,
microaggressions, and power imbalance; other
upcoming topics may include bullying, assertive
versus aggressive behavior, agism, intersectionality,
fragility and fear, and gender-neutral language.
LPI staff are invited to help in the planning and
facilitation of these sessions, which are for the staff
and by the staff. Dr. Hutzler assisted in the session on
cultural sensitivity, and authors Gorce and Mane
joined the planning and facilitation team in late 2021.
All sessions to date have been conducted virtually
and are limited to LPI staff. Studies in the social
sciences show that required diversity training can
negate the intended affect; required training has been
shown to reduce the diversity of new hires [1].
Voluntary training, on the other hand, has led to much
better outcomes [1,2]. Therefore, LPI staff members
are welcome but not required to attend. Additionally,
to build trust around these difficult topics and create
and maintain a safe environment, sessions are not

recorded, and no notes are taken, but feedback is
gathered through anonymous polls and surveys.
In addition to presentations on important diversity
and inclusion concepts mentioned above, the seminars
also include opportunities for discussion amongst the
LPI staff. Many sessions have included discussion
around relevant scenarios, inviting staff to describe the
issues with the scenario and potential intersectionality,
as well as how they might chose to respond in that
situation.
Often, the sessions also include some type of
activity. For example, the session on identity included
a circle of trust activity (Figure 1), in which everyone
privately created their personal list of people that they
trust the most, then compared characteristics of those
people (e.g., gender, ethnicity, sexual orientation, age,
education) to themselves and to each other by putting
an ‘X’ next to names whose characteristics where
different from their own. The purpose of this exercise
was to demonstrate affinity bias and initiate a
discussion on how this bias reduces abilities to build
relationships, and ultimately our ability to better
understand people who are different. For this and
many other challenges, the first step to improvement
is increasing our awareness of these biases.

Figure 1: An activity example from a Braving Diversity
Seminar. Participates were asked to compare
characteristics of people they trust in a table format.

Sources and Resources: The organizers leveraged
their own experiences at workshops and trainings,
books, and online resources to help craft these
sessions.
Workshops have included trainings on
unconscious bias by USRA’s Joan Schmeltz, the
February 2020 ADVANCE Geo train-the trainer
Bystander Intervention workshop, the June 2020
Preventing Harassment in Science workshop, trainings
by the American Library Association conducted for
the NASA@ My Library program, workshops at the
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American Camp Association conferences, seminars on
Experiences of Black STEM in the Ivory, and others.
Resources were included or recommended during
sessions including websites such as ADVANCE Geo
Partnership Community Resources [3] and the
Division of Planetary Scientists (DPS) Inclusivity
website [4], and books including Subtle Acts of
Exclusion [5], Microaggressions in Everyday Life [6],
and How to Be an Inclusive Leader [7].
Comparisons with Other Efforts: Braving
Diversity is intended to be a small semi-formal
platform for staff discussion to increase awareness and
sustain an inclusive climate at LPI. Participants are
encouraged to take what they learn in the Braving
Diversity seminars and apply it to situations inside and
outside the workplace. Several staff members
supplement this experience with other diversity and
inclusion-based organizations and activities. For
example, staff also attend presentations planned by the
Universities Space Research Association (USRA)
Inclusivity, Equity, Diversity, and Accessibility
(IDEA) committee and conference sessions. Several
staff scientists participate in USRA’s Unlearning
Racism in Geoscience (URGE) team, which is
exploring curriculum to deepen the science
community’s knowledge of the effects of racism on
the participation and retention of Black, Brown, and
Indigenous people in Geoscience. The program
focuses on developing anti-racist policies and
strategies as well as sharing, discussing, and
modifying anti-racist policies and strategies within a
dynamic community network and on a national stage.
While the intended audience of Braving Diversity is
LPI staff (including scientists and non-scientists), the
geoscience community (and by extension, the
scientific community as a whole) is the intended
audience of URGE. Both Braving Diversity and
URGE
encourage
participants
to
discuss
uncomfortable issues in a safe environment, explore
how they affect the interaction and communication of
diverse peoples in the work environment, and strive
for the goal of creating safe spaces for all individuals.
Evaluation and Feedback: Anonymous feedback
has been gathered during and after each session
through polls and open-ended surveys. Some of the
feedback has been used to help determine future
topics.
The majority of responses have described the
sessions as either fairly or extremely useful (33 out of
35), with two describing sessions as slightly useful.
Participants varied greatly in their assessment of the
amount of new information provided, with the
majority (28 out of 33) selecting “some” or
“significant” new information and five selecting
“little” new information.
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References: [1] Frank, D. & Kalev, A. (2016)
Harvard Business Review 97, 7. [2] Kulik, C. T. et al.
(2007) Journal of Organizational Behavior 28, 753769. [3] ADVANCE Geo Partnership Community
Resources. [4] Division of Planetary Scientists (DPS)
Inclusivity website. [5] Jana, T. & Baran, M. (2020)
Subtle Acts of Exclusion. [6] Sue, D.W. & Spanierman,
L. (2020) Microaggressions in Everyday Life. [7]
Brown, J. (2019) How to Be an Inclusive Leader.
Additional Information:
If you have any
questions or would like additional information
regarding this initiative please contact Christine
Shupla at shupla@lpi.usra.edu.
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PLANETARY DEFENSE IS NOT ONLY ABOUT SCIENCE. E. Simó-Soler1 and E. Peña-Asensio2,3,
1
Universitat de València (UV), Valencia, Spain (elisa.simo@uv.es), 2Universitat Autònoma de Barcelona (UAB),
Bellatera, Catalonia, Spain, 3Institute of Space Sciences (IEEC-CSIC) (eloy.pena@uab.cat).
Introduction: The term planetary defense
commonly refers to actions dedicated to preventing the
collision of a near-Earth object (NEO) with the Earth.
This includes both asteroid and comet observation
programs and potentially hazardous object (PHOs)
deflection and disruption missions. In the 1990s, the
Spaceguard Survey was created after an interaction
between NASA and the U.S. Congress to protect our
planet from a cosmic impact threat [1]. In early 2016,
the Planetary Science Division of the Science Mission
Directorate of NASA established the Planetary
Defense Coordination Office (PDCO) [2], an
organization that maintains a strong science focus.
Efforts devoted to this issue have followed this trend,
exemplified by the DART and HERA missions [3,4].
Scientific-technical preparedness is practically the only
line of approach to planetary defense by the research
community and public institutions.
Beyond science: However, the impact threat poses
a much broader scenario and directly appeals to other
fields of knowledge that historically have not been
concerned about cosmic issues. The challenges to be
addressed go beyond the mere development of
mitigation capabilities.
One of the first political-legal implications could be
the emergence of migratory phenomena because of the
impact threat and the formulation of impact refugees’
legal figure to protect displaced persons (regardless of
the PHO's fate) [5]. An asteroid collision could
generate territory devastation inviting us to reflect on
the configuration of States without territory and its
recognition by the international community in the
absence of physical state institutions or the appearance
of governments in exile [5]. Private companies could
be intervened by the State to ensure the necessary
resources both for the preparation of action plans and
for post-event recovery. Due to the different mitigation
techniques, it could arise geopolitical and nuclear
conflicts since the development of explosive devices
could be understood as a threat to national security by
other states [6], in addition to being questioned for
possible mission failure by fragmenting the object
increasing the effective area of impact and impeding
further attempts of deflection. Although there is no
obligation to protect other States, given that
transnational and public-private cooperation will
presumably be necessary for the defence strategy, it

would be desirable to discuss the suitability of possible
compensations to the “saviour” actors and the
reparation the third parties’ damage [7]. The absence
of a decision-making system in an extreme scenario
could lead to the formation of technocracies or
oligopolies of power [8]. It would be essential to
generate a system for decision making as democratic
as possible considering the situation of most vulnerable
groups and the representation of multiple voices in the
final protective mission.
As can be seen, several questions associated with
planetary defense arise when the social dimension is
explored, highlighting fundamental issues that go
beyond the scientific-technical field but are intimately
related.
Expanding horizons: Planetary defense is not a
purely technical issue but a polyhedric one, having
social, political, phycological, economic and legal
facets. For that reason, we propose a change of
paradigm from a unidimensional analysis of the
planetary defense to a transdisciplinary approach that
integrate both techno-scientific developments and a
social perspective from a multi-axis framework.
However, the interaction of different disciplines does
not necessarily imply comprehensive and critical
thinking. Transdisciplinary research cannot be
produced by the sum of the diverse problematised
issues, but by the intersection between them [9]. It
would be crucial to adopt an intersectional vision that
includes both contributions from other disciplines to a
holistic view of planetary defence and the detection of
multiple discrimination situations that may affect the
population in such context.
Reviewing planetary defence from a social
perspective opens a window of opportunity for a wide
prospective analysis that allows both an effective, safe,
and pacific mitigation mission, and to anticipate preand post-impact humanitarian crises. In a potentially
apocalyptic scenario, empathetic approaches that
consider the underrepresented group become
particularly relevant since in extreme situations the
vulnerability of certain communities and marginalized
people grows exponentially. The inclusion of nonhegemonic voices is not only a question of equity
policies (which it is in part) but also of success in
guaranteeing human rights.
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Conclusion: The planetary defense should be
addressed from diverse complementary disciplines,
applying intersectional methodology and solidarity
awareness to be truly protective. We cannot forget that
planetary defense is not just about science; it is
ultimately about human rights compliance.
Acknowledgments: ESS acknowledges financial
support from the Spanish Ministry of Science,
Innovation and Universities (FPU 17/04436). EPA
acknowledges support from the FEDER/Ministerio de
Ciencia e Innovación – Agencia Estatal de
Investigación (PGC2018-097374-B-I00, PI: JMT-R).
This project has received funding from the European
Research Council (ERC) under the European Union’s
Horizon 2020 research and innovation programme
(grant agreement No. 865657) for the project
“Quantum Chemistry on Interstellar Grains”
(QUANTUMGRAIN).
References: [1] Morrison, D. (Ed.). (1992).
107979. NASA. [2] Johnson, L. (2016). In URL
www.lpi.usra.edu/sbag/meetings/jan2017/presentations
/Johnson.pdf. [3] Rumford, T. E. (2003). SSTO, 5088,
10-19. ISOP. [4] Michel, P., et al., (2018). ASR, 62(8),
2261-2272. [5] Simó-Soler, E., & Peña-Asensio, E.
(2022). Acta Astronautica, 192, 402-408. [6] Baum, S.
D. (2021). Acta Astronautica, 178, 15-23. [7] Drube,
L., & Haddaji, A. J. (2020). SMPAG-RP-004, 1-97. [8]
Schmidt, N. (Ed.). (2018). Springer. [9] MacKinnon,
C. A. (2013). Signs: JWCS, 38(4), 1019-1030.
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CODE OF CONDUCT AT THE UNIVERSITY OF TEXAS AT AUSTIN INSTITUTE FOR GEOPHYSICS:
A COMMUNITY COVENANT APPROACH
Krista M. Soderlund1, Jamin S. Greenbaum1,2, Dillon Buhl1, Bhargav Boddupalli1, Andrew Gase1, Susanne
Morrison1, Cornelia Rasmussen1, Angela Reyes1, Kevin Shionalyn1, Harm Van Avendonk1 and Skyller Walkes3,
1
University of Texas at Austin, Jackson School of Geosciences, Institute for Geophysics (krista@ig.utexas.edu),
2
University of California, San Diego, Scripps Institute for Oceanography, 3University of Texas at Austin, College of
Pharmacy.
Introduction: The University of Texas Institute for
Geophysics (UTIG) is a vibrant community of
intellectual pursuits involving staff researchers,
administrative professionals, technical experts,
students, postdoctoral fellows, and visitors. UTIG
emphasizes expeditionary-scale research on land, at
sea, and in the air as well as computationally- and
experimentally-enabled discovery to solve problems
ranging from natural hazards and natural resource
utilization to climate change and planetary habitability.
Our diverse ideas, scientific approaches, backgrounds,
priorities, and interests will, on occasion, lead to
conflicts that distract from a constructive research,
educational, and workplace climate. UTIG strives to
minimize and resolve conflict, at home or abroad, by
employing transparent and equitable procedures that
are
described
in
our
code
of
conduct
(https://ig.utexas.edu/code-of-conduct). The code of
conduct offers guidance to assist in preventing
behavior that is damaging to our community; however,
conflict is unfortunately inevitable in any organization.
Thus, the code of conduct also provides guidance
toward addressing problems in ways that strengthen
our community and complement the University-wide
processes for conflict resolution. The purpose of such
an intervention is not to seek punishment, but is in
place to sustain civility, collegiality, and, if possible,
collaboration.
In this abstract, we will focus on two elements that
underlie the code of conduct’s foundation: a restorative
justice approach to conflict resolution and safety
during field work. We will additionally discuss
lessons learned and open issues.
Reporting Mechanisms: Depending on the
nature and severity of a conflict, the decision of
whether and how to raise a complaint can be one of the
most difficult steps to resolution. In certain cases,
reporting is mandated by law or University policy. We
include a guide to help victims and witnesses identify
when reporting is mandatory, and for situations that do
not require mandatory reporting, to decide who to
approach to resolve conflict and seek advice. When
conflict occurs, those involved can decide to file either
an external report to University services or an internal
report to the UTIG DEAI Committee when the parties
desire to resolve the situation cooperatively and an
external report is not mandated. Use of the informal

reaction process serves the dual purpose of educating
the UTIG community about negative behaviors while
working directly and confidentially with the parties
involved. People may be less likely to report negative
behavior if their only options would involve the UTIG
Director or Human Resources; an internal report and
informal reaction process can facilitate a resolution
without escalating to those levels.
Restorative Justice: A restorative justice
approach to conflict resolution emphasizes the
reparation of harm through a cooperative process that
includes all stakeholders who collectively develop a
plan to both heal the inflicted harm and reintroduce the
responder into the community. The restorative justice
model seeks to 1) ensure that the responder
understands the harm they caused; 2) offer the
responder an opportunity for personal development
(moral, behavioral, etc.); 3) help the reporter and
responder believe the plan for reconciliation is fair and
legitimate; and 4) avoid stigmatizing the responder.
The process typically (but not necessarily) involves
direct encounters between the reporting and
responding parties. Confidentiality agreements are
typically signed to promote open and honest
communication throughout the process. Restorative
justice is an alternative to the more conventional
retributive approach to justice, which considers only
the offense and related circumstances to determine a
punishment commensurate to the offense, with no
explicit consideration of the community. The
restorative justice model can be applied at UTIG to
address complex interpersonal dynamics and
problematic behavior in an informal way, with one
incident already resolved successfully in this manner
since the code was introduced to the community at the
end of last year.
Field Work: Fieldwork often offers defining
moments in geoscience careers. Positive experiences
can represent exceptional recruiting opportunities to
spark and maintain interest in the geosciences;
unfortunately, negative experiences occur far too often.
Fieldwork is also frequently isolated and often austere.
This creates safety concerns of all types including
harassment, bullying, and cliques. In a remote field
setting it may not be possible for a person to
effectively remove themselves from the situation.
Environmental stress and isolation can lead to poor
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judgment. These concerns all require special vigilance
by every person involved. Efforts have been made to
clarify and improve policies by platform operators and
field stations to address problematic behavior in the
field; however, problems persist. In addition, some
locations have safety concerns relating to
race/ethnicity, sexual orientation, disability, gender
identity and/or religion. Such problems can be avoided
altogether, or handled optimally, by an appropriately
trained and coordinated field team. Our code of
conduct details expectations for behavior, team
member training and organization, and procedures and
recommendations for dealing with and reporting
misconduct.
The UTIG code provides several new resources to
encourage safe practices in our fieldwork. For each
project going to the field, an On-site Field Safety
Coordinator will be designated to help create a climate
within the field team where relatively minor
misconduct and conflicts are addressed in a
constructive manner before being allowed to escalate
to the point where they may undermine individuals’
safety or the ability of the team to accomplish their
objectives effectively. Additionally, a UTIG Field
Safety Coordinator will serve as a point of contact
back in Texas to help ensure quick communication of
incidents that occur in the field. When UTIG
collaborates with another institution for a field
program, UTIG will coordinate with the partner
institution(s) before deployment to confirm that
policies, guidelines, and accommodations will be in
place to ensure the physical and psychological safety
of all participants. All UTIG field workers will be
encouraged to fill out a post-travel survey after
returning from their field program as another tool for
reporting unsafe conditions or incidents of harassment
in the field as well as to offer suggestions that would
improve the experience of future field workers.
Lessons
Learned
and
Open
Issues:
Development of the UTIG code of conduct began by
establishing a committee that spanned all stakeholders,
including the three seniority levels of research staff, a
postdoctoral scholar, a graduate student, a member of
the technical staff, a member of the administrative
staff, and our human resources coordinator. This
combination was one of the best decisions we made
when starting the process, as it ensures we learn about
new problems pertaining to different groups within the
Institute and offers novel perspectives for solutions. A
second lesson is to set realistic expectations for the
time required for both formulation and the approval
process, which each took about five months with
weekly hour-long meetings, as well as the need for
refinements.
Open issues include anonymous reporting viability
within context of federal law (e.g., Title IX) and state
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law (e.g., TX SB-212) policies, trainings for the
committee (e.g., restorative justice, mediation, cultural
awareness, etc), record keeping (e.g., retention, storage
platform, confidentiality), measures of success, posters
to advertise the code, and shortened versions of the
code for different purposes, such as field work,
seminar speakers, and on-site visitors.
Acknowledgments: We are grateful to UTIG
Director Demian Saffer for continued support, both
philosophically and financially, of this work.
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How Many Roads Must We Walk Down? G. Srinivasan (E5/11 Arera Colony, Bhopal, India,
gopalan.srinivasan@gmail.com) and Luis Escobedo (Unit for Institutional Change and Social Justice, University of
the Free State, 209 Mandela Drive, 9301 Bloemfontein, South Africa, luis.escobedo.dangles@gmail.com).
Increasing attention has been paid to the challenges
affecting the lives, experiences and relations of
scholars associated with non-core, subaltern, or
racialized groups or categories, in Earth Science
departments [1-7]. Relative to all disciplines in
Science, Technology, Engineering and Mathematics
(STEM), Earth Science lacks diversity in terms of
ethnicity, nationality, gender, or disability, among
others [1-8], an aspect that may be rooted in the
colonial exploitation of natural resources in the
conquered lands [1]. Yet, to better harness Earth
Science to solve social issues such as those that relate
to climate change or supply of natural resources, e.g.,
water or minerals, equity, diversity, and inclusivity
need to be normalized among the workforces.
Workplace diversity initiatives were often founded
on
discrimination-fairness,
access-legitimacy
paradigms. An alternative paradigm is that of learningeffectiveness, which relates diversity to improvement
in the quality of problem solving [9-10]. From this
angle, an intersection of perspectives of individuals
and groups from various cultural, ethnic, racial,
gender, and other identifications can impact collective
thinking and understanding [11]. However, diversity
expansion tends to still be controlled by society’s coreor privileged groups, rather than by those most
affected due to their marked, non-core, subaltern, or
racialized collective identifications [12-14].
In our research, we raise two fundamental
questions about the lived experience of
underrepresented minority faculty in Earth Science
departments. 1. Is there a disparity in resource
allocation for doing research? If so, what is the
impact? 2. Are there biases, whether overt or covert,
reflective or unreflective, in performance evaluation?
If so, how are they manifested?
To respond to these questions, in this abstract, we
engage with a foreign scholar’s memories of his lived
experience of racial categorization during the time
when he held a tenure-track faculty position at the
Geology department of a premier North American
university between 2003 and 2010. Furthermore, this
engagement occurs in the context of a transdisciplinary collaboration, where the narrator’s
memories are collected, interpreted and analyzed
collectively as well as materialized in co-authorships,
like the present abstract.
The experiences are recounted as follows. A)
Disparate Resource Allocation Requiring Building of
Laboratory: The scholar’s primary expertise in ion
microprobe was beyond the scope of start-up grant.

The department’s suggestion of obtaining funding for
the Thermal Ionization Mass Spectrometer (TIMS) for
isotopic analyses seemed practical, as scholar was
assured of backend support for sample preparation
from a geochronology laboratory being shifted to the
department. Once the scholar obtained grants for
research and TIMS, the promised support was not
provided. Building a laboratory for meteorite sample
preparation for TIMS analyses became indispensable
to start research. As the start-up grant did not budget
funds for such a laboratory, this gap was made up with
personal sweat equity, superhuman effort and
imagination. In contrast, the geochronology laboratory
(with no tenured/tenure-track faculty) and another
tenure-track faculty appointed later were given
adequate funds for building clean laboratories that
covered for their needs. Additionally, they did not face
stress from migration and racialization. B)
Undervaluing of Laboratory’s Need for Security and
Integrity of sample and experiments: The need for a
safe laboratory to prevent terrestrial contamination,
loss of meteorite samples; or stymied work was not
given the importance that it deserved for 18 months
after the laboratory became functional [15]. While the
scholar’s need was overlooked, however, other more
privileged faculty, mostly identified as white/Western,
got the secure labs that they asked for. C)
Minimization and Derision of claims for effective lab
space: The fund shortfall after building labs to buy
essential labware was overcome by incorporating
discarded labware from a European institution. Once
in use, its ownership was claimed as a loan to a former
associate and demanded back. All labware was
returned. Despite the scholar’s protest, departmental
administration did not interrogate the claim as later
queries revealed that there was no such loan. The Lab
was dysfunctional, and research was halted for months
prior to the start of tenure review. D) Material
Consequences: The enormous efforts and countless
hours spent in the development of a lab did not only
delay research production in an environment of
disparate resource allocation, as well as of indifference
to the need for a safe laboratory space, and the
trivialization and derision of all claims to solve this
issue. They also disrupted the researcher’s workpersonal life balance, as well as his research focus,
work plan, progress, productivity, and creative
energies. All planned work with post-doctoral fellow
and students was cancelled. The department replaced
some labware but did not consider the time and efforts
that had been invested to build the laboratory, time and

1
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efforts that could have been used in the production of
research outputs. As the tenure clock was ticking
between 2003 and 2007, there was no useful time for
productive work coming from the laboratories that the
scholar had built, and for which he had gotten funding
for TIMS. This also impacted the scholar’s future
grant attracting capability. Furthermore, and as will be
indicated below, the challenges faced by the scholar
would eventually be the reason for his and his family’s
relocation to his home country, and for his further
stigmatization within academia.
E) Running the extra mile: Notwithstanding all
the above challenges, six papers, including one in
Science (2007) [16], were published. This was
comparable to previously successful candidate for
tenure. F) Bias: Considering the standards applied,
tenure was possible. However, bias came to light when
the decision was challenged. Tenure denial was
founded on internal opinion, not without a conflict of
interest, that the scholar was technically incompetent
of managing TIMS laboratories and incapable of
supervising students and research staff. Besides that,
the scholar’s publications [16-17] were rated as
ordinary and unimaginative. Additionally, an internal
view opined that prizes/ peer recognitions had been
awarded to the scholar for political reasons. An
182
external
reviewer
characterized
Hf-182W
systematics paper [16] in eucrite zircons as “voodoo
cosmochronology”. Nonetheless, five external
reviewers recommended favorably, and some queried
about adequate time, opportunity, and resources for
research. The negative decision was challenged on
grounds of procedural irregularity, bias, and
differential standard. Disparate resource allocation and
poor working conditions were also protested. A human
rights complaint was also filed for discrimination in
resources, overall working conditions, and biased
review.
The scholar was then asked to refile for tenure.
The intervening period saw successful publication on
Nd isotope methods from the laboratories [18], an
invited review paper, and progress with Mg, Ba and
Gd isotope methods and student research. Tenure
looked possible again, however, toxic gossip
continued. Students left the scholar’s group and joined
the geochronology lab, as had happened before.
Seeing this as an unwinnable battle, the scholar
distanced himself, same as in a previous situation [19].
The scholar left for his home country to safeguard his
mental and physical health and preserve family life. G)
Stigmatization within academia: Back in his
homeland, the sum and substance of the three internal
letters and partial information about tenure denial was
incorporated in the assessment record and vitiated his
employment.
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The above experiences expose workplace
predicaments, of struggles with deep seated beliefs,
naturalized practices, and informal and unwritten
norms of socialization that enable an arena where
racial categorization is not just able to flourish and
perpetuate, but where it is also trivialized and
ultimately denied. How do we rationalize the impact
of lived experiences of racial categorization in the
contexts offered by the Earth Science community? As
has been noted before [20-21], women, as well as
racial and other minorities, find less traction in their
career compared to the more privileged core-group
members. One reason is the disparity in resource
allocation and disruption to work. Another is the
impact of assessments pervaded by implicit and
explicit bias.
Acknowledgements: The scholar wishes to thank
friends, family and those who extended their support.
References: [1] Dowey N. et al. (2021) Nat. Geosci.,
14, 256-259. [2] Dutt K. (2020), Nat. Geosci. 13, 2-3.
[3] Pourret et al. (2021) Geo. Cosmo. Acta, 310, 363371. [4] Escobedo L., Gómez-Arias A. and Castillo J.
(2021) in Migrants, Thinkers, Storytellers:
Negotiating Meaning and Making Life in
Bloemfontein, South Africa, HSRC Press, Cape Town
[5] Gómez-Arias A. and Escobedo L. (2021) Goldsch.
Conf. Abstract #3373 [6] Lawrence A. (2021) Nat.
Geosci 14, 454–455. [7] Piccoli F. and Guidobaldi, G.
(2021) Swiss J Geosci 114, 1-12. [8] Bernard R.E.
and Cooperdock E.H.G. (2018), Nat. Geosci. 11 292295. [9] Thomas D.A. and Ely R.J. (1996) Har. Bus.
Rev. Sep.-Oct. no. 96510 [10] Hong L. and Page S.E.
(2004) Proc. Nat. Acad Sci., 101, 16385-16389.
[11] Robbins, S. P., & Judge T.A. (2013) Organizat.
Behavior (Pear. Edu. ISBN-13: 978-0-13-283487-2).
[12] Brubaker R. et al. (2006) Nationalist politics and
everyday ethnicity in a Transylvanian town. Princeton
Univ. Press. [13] Mylonas, H. (2013) The politics of
nation-building: Making co-nationals, refugees, and
minorities. Cambridge Univ. Press. [14] Elias, N., and
Scotson, J.L. (1994) The Established and the
Outsiders: A Sociological Enquiry into Community
Problems. SAGE Publications. [15] Srinivasan G.
(2008) Meteoritics & Planet. Sci., 43, A146. [16]
Srinivasan G. et al. (2007) Science 317, 345-347. [17]
Srinivasan G. et al. (1999) Science, 284, 1348-1350.
[18] Ali A. and Srinivasan G. (2011) Int Jour. Mass
Spec., 299, 27-34. [19] Chun Inquiry Report
[https://chuninquiry.ca/]. [20] Hofstra B. et al. (2020)
Proc. Nat. Acad Sci., 117, 9284-9291. [21] Howley
K.D.R. (2020), Eos,101,
https://doi.org/10.1029/2020EO145065
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CONFIDENCE AND CURIOSITY: CREATING A WELCOMING ENVIRONMENT FOR GIRLS AT THE
TELESCOPE T. J. Summer1 and V. White1, Pamela Harman2 1Astronomical Society of the Pacific
tsummer@astrosociety.org 2SETI Institute

Introduction: “Confidence and Curiosity: Girls at
the Telescope” was a workshop given by the
Astronomical Society of the Pacific through the
NASA Cooperative Agreement #NNX16AB90A,
Reaching for the Stars: NASA Science for Girl Scouts.
Five topics from this workshop were made into a series
of short videos.
We know that space can be exciting for everyone,
no matter the age or gender. We also know that
amateur astronomy clubs are “graying” and that across
the United States, more than 80% of club members are
men. Amateur astronomers know this is a problem –
they can look around and see the lack of girls, young
people and women in their clubs.
Our team, led by the SETI Institute, created new
space science badges for every level of Girl Scouts,
from kindergarten through high school. Each badge
had a step to connect them with the astronomy club in
their region.
We knew that amateur astronomers would want to
know the new badge requirements. We also wanted to
prepare them to be more welcoming to girls. Our way
to do accomplish both of these tasks led to the
development of the Confidence and Curiosity
workshop.
This workshop evolved over time based on feedback
from the participants. We had simple questionnaires
after every live session, asking only 2 questions “what
was your biggest takeaway from the session?” And
“Was there anything you would change about the
session?” We then had a longer evaluation after the last
session. Some of the things we learned was that these
beginning exploring equity ideas were new to most
amateur astronomers and were well received. They
appreciated the time to work on their skills and look at
their public engagement with a fresh perspective. They
also enjoyed talking to other astronomers in different
clubs across the country who were dealing with these
same issues.
We also learned that these workshops were useful
to more than only amateur astronomers. We had many
Solar System Ambassadors, museum educators and
other informal teachers signing up for the workshop. In

an effort to make these resources available even after
the grant finished, we created five short videos to teach
a few techniques to help clubs and other organizations
be more welcoming to girls and women.
Each video corresponds with one of these inclusive
concepts: Growth Mindset, Biases and Micromesssages, Representation Matters, Questioning
Techniques and Dealing with Misconceptions. The
videos are available via the Night Sky Network, both on
the website and on YouTube. We hope these resources
will be useful for anyone who is looking to make their
public engagement more girl-friendly and inclusive.
Acknowledgments: Special thanks to our partners
from: SETI Institute, Girl Scouts USA, Girl Scouts of
Northern California, Chabot Space & Science Center,
NASA Night Sky Network. Videos were filmed and
edited by Robot Boy Productions, Oakland, CA.
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SELF-REPORTED DEMOGRAPHICS OF 2014-2021 PRINCIPLE INVESTGATORS PROPOSING TO
NASA PLANETARY SCIENCE RESEARCH PROGRAMS. M. Thompson1, H. B. Jensen2, L. L. Pappas2, N.
Taha2, M. H. New1, 1National Aeronautics and Space Administration Headquarters, Washington, DC, 2Agile Decision Sciences, Huntsville, AL

Introduction: NASA is committed to supporting a
research environment that is fair and equitable. In order to promote opportunity for everyone, NASA is
collecting demographic data from its research community with the aim of using this data to support program
and process improvements. In this companion presentation (see Abstract #2032), we will do a deeper dive
into the Division of Planetary Science demographic
data as it relates to Principle Investigators (PI) proposing to the Research Opportunities in Space and Earth
Sciences (ROSES) call.
Demographic Data Survey: NASA began collecting voluntary demographic information from researchers submitting proposals for research grants and
proposal reviewers in 2016. This information was collected from individuals upon logging into the NASA
Solicitation and Proposal Integrated Review and Evaluation System (NSPIRES). Initially, the survey included questions about the following demographic categories: gender, ethnicity, race, and disability. In 2019, the
survey was updated to include an additional option for
gender and add questions about career information,
including: year of terminal degree, highest degree
earned, career classification sector and career type.
Where possible, newly collected demographic responses have been used to update demographic data
back to 2014.
Institution Classifications: In addition to demographic information about proposing research teams,
information about the institutions submitting proposals
will be presented; institution type, Carnegie classification of research intensity[1], and Minority Serving
Institution (MSI) classification [2,3].
Acknowledgments: We are thankful to the NASA
Office of the Chief Scientist and, in particular, Louis
Barbier and Carolyn Wilson. We are also grateful for
the following NASA interns that helped develop this
work: Madeleine Tumbarello, Ankita Kc and Nazifa
Taha.
References:
[1] Carnegie Classifications public data files,
http://carnegieclassifications.iu.edu/downloads/.
[2] NASA Minority Serving Institutions (MSI) List,
https://www.nasa.gov/sites/default/files/atoms/files/ed
u_nasa_msi_list_aug_2021.pdf. [3] Eligibility Designations and Applications for Waiver of Eligibility Requirements,

https://www2.ed.gov/about/offices/list/ope/idues/eligib
ility.html#tips.
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SURVEYING MENTAL HEALTH WITHIN PLANETARY SCIENCE. D. Trang1, C. E. Swafford2, J. Tang2,
S. D. Vance3, S. Herman2, J. Davidson4, J. Filiberto5, A. E. Hofmann3, M. Milazzo6, L. R. Ostrach7, and C. R.
Richey3, 1Hawai‘i Institute of Geophysics and Planetology, University of Hawai‘i at Mānoa, Honolulu, HI
(dtrang@higp.hawaii.edu), 2Department of Psychology, University of Hawai‘i at Hilo, Hilo, HI, 3Jet Propulsion
Laboratory, California Institute of Technology, Pasadena, CA, 4Center for Meteorite Studies, School of Earth and
Space Exploration, Arizona State University, Tempe, AZ, 5Astromaterials Research and Exploration Science
(ARES) Division, X13, NASA Johnson Space Center, Houston, TX, 6Other Orb LLC, Flagstaff, AZ, 7 USGS,
Astrogeology Science Center, Flagstaff, AZ.
Introduction: Mental health is a rising concern
among several science communities [e.g., 1] and this
issue has recently been recognized within the planetary
science community [2]. Some recognized issues
include a mental health crisis in graduate education [1],
which has been emphasized by the COVID-19
pandemic [3]. These concerns include both anxiety and
depression. Recently, a 2023 Planetary Science
Decadal White Paper raised concerns about mental
well-being within the academic environment [2]. The
main finding within [2] is that NASA should invest in
understanding the scope and impact of mental health
problems within the planetary science community and
how to address these issues.
Survey: The purpose of our study is to broadly
examine mental health within the planetary science
community instead of focusing on any particular
mental health issue. The three main constructs that we
investigate are depression, anxiety, and well-being. To
measure these constructs, we plan to use the
Depression Anxiety Stress Scales (DASS). The DASS
scale consists of three instruments and focuses on low
mood, motivation, and self-esteem [4]. The survey is a
42-item questionnaire using a 4-point scale with high
internal consistency (i.e., Cronbach’s a of 0.84–0.97)
[5–9]. The scale has been shown to be stable over time
and have construct and convergent validity [5–6,10]. In
addition to the scales, we will include items such as
current job position and type of institution of
workplace.
We plan to prepare the survey and have it ready by
late summer to fall 2022. It is our hope that we will be
able to perform a longitudinal study with an annual
survey to examine the mental health status of the
planetary science community. With this data, we can
provide a clearer picture of goals and directions in
improving mental health within the field.
References: [1] Evans, T. M. et al. (2018) Nature
Biotech., 36(3), 282–284. [2] Vance, S. D. et al. (2020)
Planetary Decadal White Paper. [3] Chirikov, I. (2020)
UC Berkeley: Center for Studies in Higher Education,
https://escholarship.org/uc/item/80k5d5hw.
[4] Parkitny, L. and McAuley, J. (2010) J. Physiother.,
56(3), 204. [5] Lovibond, P. F. and Lovibond, S. H.

(1995), Manual for the Depression, Anxiety and Stress
Scales (DASS) 2nd ed. [6] Brown, T. A. et al. (1997),
Behav. Res. Ther., 35, 79–89. [7] Antony, M. M.
(1997) Psychol. Assess., 10, 176–181. [8] Clara, I. et
al. (2001), J. Psychopathol. Behav. Asses., 23, 61–67.
[9] Page, A. C. et al. (2007) Brit. J. Clin. Psych., 46,
283–297. [10] Crawford, J. R. and Henry, J. D. (2003),
Brit. J. Clin. Psych., 42, 111–131.
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THE LUNAR AND PLANETARY INSTITUTE’S INDEPENDENT INCLUSION, DIVERSITY, EQUITY,
AND ACCESSIBILITY ADVISORY COMMITTEE. K. E. Vander Kaaden1, E. G. Rivera-Valentín2, B. Bell3, K.
Gardner-Vandy4, J. Jones5, R. Mayne6, C. Shupla2, 1NASA Headquarters, 300 E Street SW, Washington, DC 20546,
2
Lunar and Planetary Institute (LPI), University Space Research Association (USRA), 3Morgan State
University/NASA Goddard Space Flight Center, 4Oklahoma State University, 5University of Houston Libraries,
6
Texas Christian University. (Corresponding Author E-mail Address: Kathleen.E.VanderKaaden@nasa.gov).
Introduction: Service is at the heart of the Lunar
and Planetary Institute’s (LPI) mission. To support and
better serve members of the diverse planetary science
community, the Universities Space Research
Association (USRA) team at the LPI wanted to take
actions to ensure the institute facilitates a culture and a
profession that is inclusive, diverse, equitable, and
accessible (IDEA). The LPI has recently announced an
initiative incorporating a variety of actions to promote
IDEA at the LPI (see https://www.lpi.usra.edu/idea/) as
it supports the planetary science community. As part of
this initiative, and as a mechanism for direct community
feedback and accountability, the LPI has formed an
Independent IDEA Advisory Committee. This
committee’s goal is to provide guidance to the LPI on
its institutional practices to foster an inclusive, diverse,
equitable, and accessible environment at LPI organized
activities. These activities range in scope from meetings
and conferences to public and planetary community
engagement activities (e.g., scientist engagement
efforts, internships, early career development
programming), as well as community engagement
forums like social media, newsletters, publications, and
websites. To that end, the LPI Independent IDEA
Advisory Committee is charged with two activities:
1) Assess current LPI practices and procedures to
provide a list of findings, with an emphasis on
committee observations of LPI practices and
procedures that impact inclusion, diversity,
equity, and accessibility.
2) Provide actionable recommendations with
mechanisms of accountability that improve
institutional practices and promote an inclusive,
particularly
along
multiple
axes
of
representation, accessible, and respectful
environment at all LPI-organized activities.
The Committee: The advisory committee is
composed of external community members and two LPI
staff members. The committee reports to the LPI
Director and provides findings and recommendations on
specific topics, such as the Lunar and Planetary Science
Conference (LPSC). The co-leads of the committee as
well as the additional LPI staff member were selected
by the Director of the LPI, in part because of their strong
records of community activism on behalf of IDEA
principles. Applicants for committee members were
solicited throughout the planetary science community
and adjacent disciplines. All applicants were requested
to submit a cover letter (up to two pages) and a brief CV

(up to 2 pages) highlighting the applicant’s experience
and interest in supporting IDEA efforts. Service on this
committee is supported through an honorarium to
eligible members. The committee is expected to meet at
least twice a year to provide community feedback on
LPI-organized activities, with additional meetings
occurring in response to events or specific requests. The
current committee is co-led by Kathleen Vander Kaaden
(she/her) of NASA Headquarters and Edgard RiveraValentín (they/them) of the LPI/USRA. Current
committee members include Benita Bell (she/her) of
Morgan State University/NASA Goddard Space Flight
Center, Kat Gardner-Vandy (she/her) of Oklahoma
State University, Jerrell Jones (he/him) of the
University of Houston Libraries, Rhiannon Mayne
(she/her) of Texas Christian University, and Christine
Shupla (she/her) of LPI/USRA. In support of
transparency, committee recommendations along with
the LPI’s progress towards those activities will be
provided at https://www.lpi.usra.edu/idea/advisorycommittee/.
Charter: To set clear expectations for all involved,
a charter was developed by the LPI and modified and
agreed to by members of the Independent Advisory
Committee. The charter consists of seven (7) sections:
1) Goal and Objectives
a. Details the goals and objectives of the
committee.
2) Committee Tasks
a. Sets expectations for the duties of the
committee.
3) Committee Membership and Roles
a. Describes the various roles on the
committee, who can hold them, the
term limits, and how recruitment shall
be conducted.
4) Conflicts of Interest
a. Defines restrictions to membership to
ensure the committee operates
independently.
5) Additions, Changes, and Amendments
a. Describes what modifications can be
made to the charter and by whom.
6) Transparency
a. Details how information will be
shared, and importantly, what
information cannot be shared.
7) Voting and Committee Procedures
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a.

Outlines procedures and rules for
voting.
Code of Conduct: A Code of Conduct was
established and agreed upon by all members of the LPI
Independent Advisory Committee. The Code of
Conduct is not meant to be a static document and will
continuously be reviewed and modified to reflect the
best community practices, at minimum, on a yearly
basis. The Code of Conduct was largely adopted from
the Mercury Exploration Assessment Group Code of
Conduct that was adopted by their Steering Committee
and
can
be
found
here:
https://www.lpi.usra.edu/mexag/documents/. The Code
of Conduct for the LPI Independent Advisory
Committee consists of five (5) main parts:
1) Conduct Standards
a. Defines standards by which the
committee members agree to abide.
2) Unacceptable Behavior
a. Describes behavior that is considered
unacceptable and will not be tolerated.
3) Explanation of Enforcement
a. Provides guidelines for enforcement
of
Conduct
Standards
and
Unacceptable Behavior.
4) Incident Reporting
a. Discusses actions to take if one
witnesses or experiences an incident.
5) References for Further Information
a. Offers resources for committee
members to further their learning
about Codes of Conduct and provides
information regarding references
utilized to create the Code of Conduct.
Activities Thus Far: The inaugural virtual meeting
of the full committee was held on December 7, 2021.
This meeting included an introduction of committee
members, an introduction to the LPI and the USRA, a
review of the committee charter, and a discussion of a
request for presentations for our January meeting. A
partial-day meeting was conducted virtually on January
14, 2022 with members internal and external to the LPI
reporting on the LPSC and other conferences convened
by the LPI. Presentations reviewed the organization of
LPSC and other conferences, including the program
committee, public and early-career engagement events,
conference site selection, and the meeting portal. The
committee also invited external expertise from Jennifer
Piatek (Central Connecticut State University) to discuss
the accessibility of LPSC. The committee reviewed and
discussed the provided information. A compiled
document of findings and recommendations was
provided to the LPI in early February 2022. A list of
findings and recommendations, along with LPI’s
progress towards those activities, will be made publicly
available after discussion with the LPI/USRA executive
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https://www.lpi.usra.edu/idea/advisoryteam:
committee/.
Future Plans: In the coming years, the committee
will provide guidance to the LPI on all aspects of the
institution. This will include, in no specific order, the
science library, scientific research, communications,
intern programs, and education and public engagement
efforts. For each of the meetings, members both internal
and external to the LPI may be invited as appropriate to
give presentations and provide information regarding
the various aspects of this institution to the committee.
The committee can recommend and request any external
speakers to join and give presentations regarding the
specific topic being addressed as they deem necessary.
Following each meeting, the committee will provide
guidance to the LPI in the manner of findings and
recommendations.
Acknowledgments: The committee thanks the LPI
for its continued commitment to IDEA-related efforts
and for the formation of this committee. The LPI is
operated by USRA under a Cooperative Agreement
with NASA’s Science Mission Directorate.
Additional Information: If you have any feedback
regarding LPI activities that you would like discussed
and/or reviewed by the Independent IDEA Advisory
Committee, please feel free to reach out to any members
of the committee. Contact information is provided
below:
Kathleen
Vander
Kaaden
(Kathleen.e.vanderkaaden@nasa.gov), Ed RiveraValentín (rivera-valentin@lpi.usra.edu), Benita Bell
(benitab6@gmail.com),
Kat
Gardner-Vandy
(kat.gardner-vandy@okstate.edu),
Jerrell
Jones
(jerrelljones@gmail.com),
Rhiannon
Mayne
(r.g.mayne@tcu.edu),
Christine
Shupla
(shupla@lpi.usra.edu).
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ASTROPROSPECTING: ACCOUNTING FOR “PLACE” IN SPACE SCIENCE INFRASTRUCTURE.
R. Velho1, 1Rensselaer Polytechnic Institute (110 8th Street, 12180 Troy, NY; velhor@rpi.edu).
Introduction: With the collapse of the Arecibo
observatory in the December of 2020, the outpouring
of grief and loss that came from the online community
showed that, more than a space of scientific
importance, Arecibo held social significance to the
island. However, it is becoming increasingly evident
that we currently lack the conceptual and theoretical
tools to account for the impact that scientific facilities
have on a place as astronomy observatories become
contested spaces, such as the case of the Square
Kilometer Array and the Thirty Meter Telescope. The
work presented here is a work-in-progress project that
explores the limitations of impact assessment literature
on research infrastructures. In asking, “How can we
account for how astronomy clusters impact their host
communities without reducing locality to spaces of
natural resources?”, I propose a conceptual framework
that merges perspectives from feminist infrastructure
studies and Latin American STS to redress existing
gaps in research infrastructure literature.
Overview of Work: Knowledge of how research
infrastructures affect the daily lives and social
dynamics of the context in which they are embedded is
limited. Despite this, big research infrastructures
continue to be proposed as a model for knowledgemaking, often with institutional claims of “benefits to
the community.” Applying analytical and conceptual
frameworks from the field of Infrastructure Studies and
Latin American Science & Technology Studies, this
qualitative research asks whether and in what ways the
development of a large astronomy cluster in the
Atacama Desert in northern Chile––including the
Atacama Large Millimeter Array (ALMA) and the
Atacama Astronomy Park (AAP)––has affected the
Antofagasta region and the lives of local communities.
The aim of this research is to eventually investigate,
through documentary research and ethnographic
fieldwork, how research infrastructures and their
locales are co-produced to understand these
infrastructures in situ––taking into consideration the
social and cultural context in which they are built as
well as the broader transnational networks involved in
the facilities’ development. The research question
therefore focusses on understanding both local impact
and global power dynamics in this distinct sub-set of
the global science infrastructure system. This question
also arises in response to a clear gap in the existing
impact assessment literature, which is focussed on
innovation and economic outcomes of research

facilities in the North, and reveals a marked gap in
understanding societal impacts in the South.
Theoretical Framework: This project draws from
the interdisciplinary field of Science & Technology
Studies. It applies conceptual and theoretical
frameworks from Infrastructure Studies to the study of
Big Science research infrastructure. It thus expands our
understanding of how Big Science has come to shape
and affect not only the nature of science and scientific
knowledge-making, but also in what ways it tendrils
out to affect the lives of communities in which these
facilities are installed. Furthermore, research in impact
assessment of research infrastructures has repeatedly
shown a dearth of knowledge of their societal impacts.
This project moves towards filling that gap through
qualitative methods that favor local narratives and
context-driven approaches in ways that yield novel
insights into the social and cultural factors that
interplay with scientific infrastructures. Finally, both
Big Science research in Science and Technology
Studies and impact assessment methodologies have
often favored the study of facilities in the global North.
This project focuses on a cluster of facilities in Latin
America, financed by the global North, assisting in our
understanding of North-South dynamics in research
financing, data politics, and distribution of benefits.
Relevance to Conference: Preliminary desk
research on facilities such as the ALMA and the
Square Kilometer Array (SKA) in South Africa finds
that large-scale infrastructure projects were
implemented without intensive consideration of their
social context. Given Astro2020’s panel report on the
state of the profession and societal impacts, more
research on the intersections between research
facilities and their localities is urgently needed, as the
escalating tensions around the Thirty-Meter Telescope
in Hawaii has continued to demonstrate. Initial policy
recommendations are clear: It is critical to undertake
social impact studies from the very beginning of the
science infrastructure design process. Empty spaces on
maps are not empty – they are rich social places with a
justifiable need for agency, accountability, and
engagement. Much of science (whether physical
sciences, social sciences, or natural sciences) has had
to contend with its historical entanglements with
colonial practices, including in extractivist approaches
to land and data. Astronomy may very well have to
reflect upon its own practices and impacts as facilities
and projects continue to grow in scale, both in terms of
collaboration as well as impact.
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DISABILITY AND SPACE: TESTING ACCOMMODATIONS FOR A MIXED-ABILITY CREW. S. WellsJensen1, J. L. Molaro2, E. Virre3, A. B. Kapusta4, A. D. Voelker5, G. T. Whitesides6, T. Bailey7, B. Deroko8, M. A.
Deming9, M. Fauerbach10, S. Gifford11, S. Jha12, J. C. Johnson13, P. A. Johnson13, A. A. Mardon13, C. A. L.
O’Brien14, H. R. Zucker9. 1Bowling Green State University. 2Planetary Science Institute (jmolaro@psi.edu).
3University of California San Diego. 4ThinkSpace Consulting, 5SciAccess, Inc., 6Virgin Galactic, 7Yuri’s Night, 8Otis
College of Art and Design, 9Unaffiliated, 10Florida Gulf Coast University, 11Washington University, 12Zephyrus
Research, 13University of Alberta, 14The Ohio State University.
Introduction: Space flight has traditionally been
the exclusive domain of non-disabled individuals, as
the prevailing understanding has been that disabled
people lack the capacity to function in extreme
environments, to perform rigorous or dexterous
physical activity, or to operate effectively as part of a
team in high-risk situations.
These mistaken assumptions are perpetuated by the
lack of accessible pathways to science and engineering
careers, which leads to a decreased representation of
disabled individuals in the STEM fields.
However, with the proper accommodations and
targeted training for both disabled and non-disabled
crew members, disabled professionals can become
trusted and essential members of crews working not
only on the ground as mission support but also as
astronauts aboard orbital and deep space missions.
The most serious barrier to full participation is the
lack of research into what accommodations are
necessary to realize these goals. On October 17, 2021,
Mission: AstroAccess (MAA) [1] launched a group of
disabled scientists, athletes, artists, and veterans on a
ZERO-G Corporation parabolic flight simulating
weightlessness. These “Ambassadors” carried out
investigations to test accessibility accommodations that
may assist future disabled astronauts operate in the
extreme environment of space. Here we describe the
demonstrations performed during the flight and
learning outcomes.
Broad Goals: MAA has three broad goals to: (1)
demonstrate that disabled individuals can successfully
operate in a weightlessness, (2) test strategy and
technology-based accommodations to enhance
functionality in weightlessness, and (3) influence the
policies of public and private space entities
surrounding requirements for astronaut candidacy.
MAA Team: The mission is an initiative of
SciAccess [2], an organization dedicated to advancing
disability inclusion in STEM fields and led by coauthor Voelker. The volunteer team is comprised of
~50 individuals at a wide range of career levels in
academic, public, and private space-related sectors,
with some members representing one of a network of
30+ partner organizations, including Yuri’s Night,
Disabled American Veterans (DAV), Gallaudet
University, the MIT Media Lab, the San Francisco
Lighthouse for the Blind, and the American Institute of
Aeronautics and Astronautics (AIAA). The team was
organized into several committees, including Flight
Operations which was led by author Molaro. Molaro is

the Director of Disabled for Accessibility In Space
(DAIS) [3, 4], a peer networking group for disabled
space professionals.
Ambassadors and Disabilities: In addition to the
ground team, twelve “Ambassadors” (Fig. 1) with a
variety of backgrounds were selected to fly. We
specifically recruited individuals with disabilities in
three categories: blind/low vision, deaf/hard of
hearing, and mobility disabilities. Three Ambassadors
had low vision with varying degrees of light
perception, and one was fully blind. Two Ambassadors
were deaf. The remaining six Ambassadors had various
types of mobility disabilities. Of these six, four used
wheelchairs and had limited to no control over lower
limbs, and three of them used leg or arm prosthetics.
The demonstrations planned for each Ambassador
during the flight were drafted by Flight Operations
with input from both disabled team members
(including mission and committee leadership) and
team members with relevant expertise in disability
issues prior to the Ambassador selections. Once
selected, plans were finalized with input from the
individual Ambassadors.

Figure 1. Ambassadors in front of the ZERO-G plane
before boarding. From left to right is (top row) Mary
Cooper, Sheri Wells-Jensen, Eric Shear, Apurva Varia,
Sina Bahram, Zuby Onwuta, Mona Minkara, Viktoria
Modesta, (bottom row) Sawyer Rosenstein, Dana
Bolles, Eric Ingram, and Ce-Ce Mazyck.
Flight Plan and Description: The Zero-G aircraft
flies in a parabolic trajectory that allows passengers to
experience weightlessness. The experience has been
likened to the weightless sensation that can occur
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while riding a roller coaster but is executed in a more
controlled and precise manner. Our flight consisted of
a set of 15 parabolas, each of which produced ~20-30
seconds of weightlessness. The duration of weightless
periods is one of the primary challenges in executing
zero-gravity investigations, as it requires any tasks to
be executed very quickly. The first three parabolas
consisted of two lunar and one martian gravity
parabola to acclimate passengers to the physical
sensation and prevent motion sickness.
The inside of the aircraft features a few rows of
normal airplane seats, with the rest of the cabin open
with a padded floor. Yoga mats were attached to the
floor in the open area to represent suborbital
spaceflight seats and designate “home” locations for
each Ambassador. Straps and cords were attached to
the walls, floor, and ceiling to use as hand and
footholds. Other equipment for demonstrations was
staged as needed after the flight took off.
Operational Challenges and Demonstrations: To
plan the demonstrations performed on the flight, we
explored the following question: What challenges does
a weightless environment present to individuals and
mixed-ability crews, and what technologies and
operational strategies can we use to accommodate
them? We focused our efforts on three primary areas of
research: navigation, communication, and orientation.
Navigation. How do Ambassadors with any
disability safely leave and return to their home
positions (i.e., yoga mats)? How do Ambassadors with
partial or full paralysis maintain limb control against
inertial forces? How do Ambassadors with mobility
disabilities station keep in microgravity?
Demonstrations included cables and handholds to
assist in translation and the use of rigid canes for reach
and stabilization. Flight suit modifications were also
tailored to individuals to assist in limb control (e.g., a
strap to secure legs together) and facilitate access to or
stowage of prosthetics (e.g., straps to secure a
prosthetic to the body).
Communication. How do deaf Ambassadors
receive critical communication from flight crew about
changing conditions? Is ASL possible with different
(e.g., upside down) or changing (e.g., tumbling)
orientations? Does signing impart momentum?
Demonstrations included light beacons and haptic
(vibration) devices to signal change in gravity status,
as well as testing viability of ASL during off-nominal
orientation.
Orientation. How do blind Ambassadors collect
information to provide location awareness within the
cabin? How do blind Ambassadors orient themselves
for movement when their position is unknown?
Demonstrations included sound beacons for locating
the front of the aircraft, haptic devices (as for deaf
Ambassadors), tactile markers to indicate directionality
on wall surfaces, and haptic devices providing
proximity warnings for obstacles.
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Demonstration Outcomes: We found that most
Ambassadors needed little physical intervention during
the flight, commensurate with non-disabled passengers
per the ZERO-G flight attendant testimonials, and that
all Ambassadors were regularly able to return
independently to their yoga mats when coming out of
weightlessness. The handholds and cables were useful
for all Ambassadors, though canes were found to
impart too much momentum. The flight suit
modifications were very successful.
Deaf Ambassadors reported that communication
via ASL was possible in various orientations, but
difficult to test because their hands were frequently in
use for station-keeping. The light beacons had limited
success for communicating change in gravity because
there were not enough in the cabin to ensure one could
see them from any orientation. However, Ambassadors
reported that the haptic feedback signal was clear
regardless of orientation and feel the technology is
highly promising. Both the light and haptic devices
required a non-Ambassador operator to transmit a
signal at the appropriate time. One issue with our
implementation was that relay of information from the
airplane pilot to device operators resulted in a signal
delay, however, this can be overcome by automating
the process in future applications.
The sound beacons did not work for blind
Ambassadors because the airplane cabin was too noisy
to hear them. Future tests could be done by routing
sound to crew through noise-cancelling earbuds.
Ambassadors attempted to use other people in the
cabin as sound markers. However, this proved difficult
because they could not tell if the person they were
hearing was stationary or in motion. Haptic feedback
for navigation had little success largely due to the large
number of obstacles (people, walls, etc.) around them
(i.e., if a proximity sensor is always going off the
information is not useful). Such technology may have
promise but needs more innovation and ground testing.
Future Research: We will report our findings and
discuss future research directions, including additional
flights, further development and ground-testing of
promising technologies, and research campaigns aimed
at understanding the challenges faced by people with
types of disabilities not represented on flight one.
R e f e r e n c e s : [ 1 ] Vo e l k e r , A . e t a l . ,
www.astroaccess.org. [2] Voelker, A., et al.,
www.sciaccess.org. [3] Molaro, J.L. (2021) AGU Fall
Meeting, #SH34A-03. [4] Molaro, J.L.,
www.disabledinspace.org.
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NASA ACTIVITIES: GET INVOLVED TO EFFECT CHANGE. Nicolle E. B. Zellner1, LaJuan K. Moore1,
and Stephen A. Rinehart1, 1NASA Planetary Science Division, NASA HQ, Mary W. Jackson Building,
Washington, D. C. 20546-0001. (Corresponding e-mail address: lajuan.moore@nasa.gov).
Introduction: In recent years, NASA’s Science
Mission Directorate (SMD), which includes the
Heliophysics, Astrophysics, Planetary Science, Earth
Science, and Biological and Physical Sciences
divisions, has been integrating best practices with
science community input to seek out and establish
internal mechanisms by which to improve measures of
Inclusion, one of NASA’s core values. The Planetary
Science Division (PSD), in particular, has the goal of
increasing the diversity of people and institutions
funded by PSD and expanding the community that
supports NASA’s forward-looking science and
exploration goals. One way to help make this happen is
to get the community involved in NASA activities, and
each division provides multiple opportunities for
people in the science community to participate in
activities that are both compensated and voluntary.
Although various funding lines exist for supporting
research and similar pursuits, there are also professional
development opportunities that span all career stages,
from
undergraduate
to
senior-career
researcher/professor.
NASA Internships: NASA’s Office of STEM
Engagement (OSTEM) manages internship positions
for high school, undergraduate, and graduate students
throughout the academic year and over the summer.
The OSTEM partners with the Universities Space
Research Association (USRA) to coordinate and post
ads from NASA personnel for internships, process
applications from prospective interns, and place
successful candidates into intern positions. Students
from all over the country, with any kind of major and at
any type of institution, are welcome to apply.
Currently NASA’s PSD has 14 internship positions
available for Summer 2022, with a specific goal of
recruiting students from minority-serving institutions
(MSIs). The Planetary Science Division is able to work
directly with staff in the Minority University Research
Education Program (MUREP) to create programs that
are specific to MSIs only, at the direction of Executive
Order (EO) #14035 [1], a published directive from the
President of the United States. This EO gives NASA
the ability to work with members of underrepresented
communities in order to advance inclusion, diversity,
equity, and accessibility (IDEA) in the federal
workforce.
The OSTEM also manages The Pathways Program
that offers current students and recent graduates paid
internships (co-ops) that are direct pipelines to full-time
employment at NASA upon graduation. Additionally,

international university students from participating
countries are eligible to intern through NASA’s
International Internship Project. Learn more about all
of these internship programs and opportunities at
https://intern.nasa.gov/.
NASA IPA Positions: Temporary assignments via
the Intergovernmental Personnel Act (IPA) allow
professionals from academic (and other) institutions to
take a leave-in-service from their home institutions in
order to work at NASA so that they can learn about the
way NASA “works” from the inside. Duties include
assisting in and leading review panels as Program
Officers, organizing workshops, and undertaking other
activities as desired. Positions can last up to six years
and include a government-level salary, travel funding
(including conferences), and cost-of-living allowances
when a housing relocation is involved. Full details are
included when IPA ads are posted (at usajobs.gov), and
a brief description of this program can be found at
https://nasapeople.nasa.gov/hclwp/intergovernmental.
htm.
Proposal Review Panels: Thousands of proposals
are reviewed annually across SMD and require subject
matter expertise from scientists in most fields,
regardless of the type of institution. Proposal topics
include scientific research and data analysis (e.g.,
sample analyses, computational studies, experiments);
instrument
design;
technology
development;
participating scientist or co-investigator on a NASA
mission or spacecraft; virtual institutes; and mission
planning and implementation, among other topics as
listed in the annual Release of Research Opportunities
in Space and Earth Science (ROSES; [2]) and also in
the NASA Solicitation and Proposal Integrated Review
and Evaluation System (NSPIRES; [3]). Panels usually
require 6-8 panelists, including the Group Chief, who
manages the discussion schedule and provides
guidance on the evaluations prior to review by the
NASA Program Officers, and the Executive Secretary,
an early-career postdoctoral researcher or an advanced
graduate student who is responsible for keeping the
discussion on task and the panel running smoothly.
Participating on review panels is compensated with a
daily honorarium, and when travel is involved, all
expenses are covered. Learn about volunteering for
these
positions
at
https://science.nasa.gov/researchers/volunteer-reviewpanels.
The OSTEM and MUREP also regularly solicit
proposals that are aimed at improving education and

Advancing IDEA in Planetary Science (2022)

professional development opportunities at historically
underrepresented colleges and universities around the
country. These proposals also require subject matter
experts, including education and assessment
professionals, to review these proposals. Learn more
about MUREP funding opportunities and resources at
https://www.nasa.gov/stem/murep/projects/index.html.
Other announcements related to Engagement
Opportunities in NASA STEM (EONS) can be found
on the NSPIRES page.
Community-wide Exploration and Analysis
Groups: Each division in SMD has its own set of
analysis groups that are comprised of volunteers who
act as liaisons between the science community and the
division. PSD has eight analysis groups (AGs) that
support the NASA and research community. Learn
more about these groups and how to get involved at
https://science.nasa.gov/sciencecommittee/subcommittees/nac-planetary-sciencesubcommittee/analysis-groups.
There also exists a community-wide cross-AG
IDEA Working Group that meets regularly to discuss
and disseminate findings and other recommendations
associated with IDEA matters [4, this conference]. The
group reports to the NASA Planetary Science Advisory
Committee (PAC) and actively participates in the AG
meetings.
Additional Activities: In any given year, NASA or
the National Academies solicit Requests for
Information (RFIs) and nominations for advisory
committees (e.g., PAC; Committee on Astrobiology
and Planetary Science, CAPS). Every decade, the
National Academies solicits input from the science
community on the direction of science and space
exploration as well as on the status of the workforce for
the coming decade. These types of opportunities allow
for the submission of both individual and group White
Papers that serve as comments to be evaluated and
incorporated into the next Decadal Survey [e.g., 5].
Summary: As described herein, there are ample
opportunities for members of the science community,
no matter the career stage or institutional type, to
contribute to NASA’s mission. Volunteer, comment,
and spread the word! Contributions from and
participation by members of the science community are
essential for supporting and achieving IDEA goals at
NASA.
References: [1] Biden J. R. (2021) Executive Order
on Diversity, Equity, Inclusion, and Accessibility in the
Federal
Workforce,
https://www.whitehouse.gov/briefingroom/presidential-actions/2021/06/25/executive-orderon-diversity-equity-inclusion-and-accessibility-in-thefederal-workforce/. [2] NASA (2022) Research
Opportunities in Space and Earth Sciences,
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