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Exploration Science Outreach and Opportunities for Students and
Persons with Disabilities

*Kristina Gibbs', Greg Schmidt', Joseph Minafra’
1. NASA Solar System Exploration Research Virtual Institute

Introduction

The NASA Solar System Exploration Research Virtual Institute (SSERVI) is a virtual institute focused on
exploration science related to near-term human exploration targets, training the next generation of
planetary scientists, and education and public outreach. As part of the SSERVI mission, we act as a hub for
opportunities that engage the public through education and outreach efforts in addition to forming new
interdisciplinary, scientific collaborations. In addition, we have opportunities for young researchers to
participate in a variety of special programs designed to introduce them into the research field and expose
them to the larger planetary community.

Outreach Activities

SSERVI actively visits classrooms to educate and inspire children to participate in STEM careers. On such
program is Hawaii's annual Journey through the Universe program is a flagship Gemini public education
and outreach event that engages the public, teachers, astronomers, engineers, thousands of local
students and staff from all of the Mauna Kea Observatories. The program is also sponsored by SSERVI and
Subaru to inspire, educate, and engage teachers, students, and their families as well as the community.
Over 70 astronomy educators from observatories on Mauna Kea and across the world visit over 6,500
students in 310 classrooms at 18+ schools.

Increasing Access to Space Science

SSERVI also actively seeks the participation of persons with disabilities as STEM professionals is highly
underrepresented. Very few classrooms, or schools, have adequate resources (i.e., tactile models and
graphics) to accommodate students with disabilities. By increasing availability of accessible STEM related
resources, particularly for those students who are Blind/Visually Impaired, and by improving the quality of
teaching of these disciplines, it is likely that more students with disabilities will consider pursuing STEM
careers in the future. Through two of our SSERVI teams, SEEED and CLASS, we are supported this by
producing three tactile guides over the last decade: A tactile guide to the Solar System, Getting a Feel for
Lunar Craters and Mars Science Laboratory. Now, in coordination with SSERVI Central and NASA
Headquarters, four new tactile guides are in development: Getting a Feel for Eclipses, Touch the
Spectrum, Understanding Small Bodies in the Solar System and Ocean Worlds. Each of these includes an
oral guide to help the user/viewer through background information and STEM content illustrated in the
tactile graphics. Access to the digital text is provided via a QR code and link to SSERVI’ s web site:
http://sservi.nasa.gov/books/ . Kinesthetic and hands-on activities associated with each tactile help to
further explain the content shared in the tactiles.

Opportunities for Young Researchers

One of SSERVI's many goals is to facilitate networking and scientific connections made between young
researchers and established planetary principle investigators. To this end, SSERVI has supported the
establishment of NextGen Lunar Scientists and Engineers group (NGLSE), a group of students and
early-career professionals designed to build experience and provide networking opportunities to its
members. SSERVI has also created the LunarGradCon, a scientific conference dedicated solely to
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graduate and undergraduate students working in the lunar field. Additionally, SSERVI produces monthly
seminars and bi-yearly virtual workshops that introduce students to the wide variety of exploration
science being performed in today’ s research labs. SSERVI also brokers opportunities for domestic and
international student exchange between collaborating laboratories as well as internships at our member
institutions. SSERVI provides a bridge that is essential to the continued international success of scientific,
as well as human and robotic, exploration.

Keywords: SSERVI, Education and Public Outreach, NextGen Lunar Scientists and Engineers group, Braile
Books
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Stop pretending we can measure exoplanet habitability!

*Elizabeth Tasker', Joshua Tan?, Kevin Heng?, Stephen Kane*, David Spiegel®

1. Japanese Aerospace Exploration Agency, 2. Pontificia Universidad Catélica de Chile, 3. University of Bern, 4. San
Francisco State University, 5. Stitch Fix

Since the first extrasolar planets discoveries in the 1990s, around 3,500 worlds are now known beyond
our Solar System. Roughly one third of these have a radius less than twice that of the Earth, leading to the
tantalising question about whether we have found a planet that can support life. To prioritise potential
candidates for follow-up studies, metrics have been developed to sub-select planets most likely to have
detectable signs of life. Unfortunately, these metrics are frequently misinterpreted --both by the popular
press and sometimes in scientific literature-- to be a quantitive measure of planet habitability. Such a
measure is currently impossible: the conditions relating to detectable habitability are those on the planet
surface, but our measurements are restricted to typically two bulk properties. Combined with the fact that
our single example of an inhabited planet makes it impossible to judge how variations in planet properties
will affect habitability, this makes the use of such metrics pseudo-science. Misunderstandings have
potentially serious consequences, from harming the credibility of the field to risking public interest that
can lead to a drop in available funds for future missions. As a community, we must therefore plan to watch
our language.

Keywords: Exoplanets, habitability, outreach
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Scientific evaluation on geomorphological topics in Japanese geoparks
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"Kirishima Geo-club" - An educational program for understanding
natural history using the Kirishima geopark, Japan
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Building stones as an introduction to geoscience
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Information of the educational programs of JAMSTEC
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*Yukiko Fujii', Tamano Omata', Hajime Kawakami', Hiroyasu Matsui’
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1. Japan Agency for Marine-Earth Science and Technology

JAMSTEC provided a boarding experience on the R/V HAKUHO MARU to the children who won prizes in
the 18th Postcard Design Contest and their parents at 2-3 July 2016, in order that they had a better
understanding of and deeper interests in the ocean. The winners and their parents stayed on the research
vessel for two days and one night. Observation and other operations were conducted off the coast of
Yokosuka City in Tokyo Bay. Their on-board experience included the guided tour of the ship (the bridge
and other compartments), sampling with plankton net, observation of the sampled organisms, and so on.
This program was also aimed at strengthening the partnerships with aquariums in Japan, better
understanding of marine science and technology, and collection of samples useful for human resource
development.

We also will introduce the other educational programs for high school students.

F—T7—KR: AMER. 7ON)—F

Keywords: Human resource development, Outreach
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How to Innovate a new method for data visualization in science
museums.
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Development and evaluation of the interactive digital material in
geoscience
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Keywords: geoscience, digital material, Web servise, Active learning, Cross-Cutting Comparisons
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Public outreach and eduction activities using digital globe system,
Dagik Earth
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1. Department of Geophysics, Graduate School of Science, Kyoto University, 2. National Institute of Information and
Communications Technology
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Development of 4D Earthquake Visualizer - To deepen the
understanding of Kumamoto Earthquake -
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*Shoji Sanefumi’, Kenji Kawai®
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Compile a children's encyclopedia -what is needed for?
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Make science of Japan an attractive with visuals - Initiatives of
Scientific lllustration for Geoscience -

R EfE
*Miho Sasaoka'?
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Analog experiments of various phenomena around volcanoes: flank
instability, crustal deformation, fault, tsunami, etc.
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Keywords: Analog experiments, caldera collapse, flank instability, crustal deformation, fault, tsunami
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Active learning on seismology and disaster prevention for university
students: making illustration and picture story
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Keywords: Active learning, Illustration, Picture story, Earthquake, Disaster prevention, University
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Earth science education through the preparation of mineral pigments
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The development of teaching materials in simulating the dilemmatic
decision-making processes in the event of a disaster
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