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Abstract

The National Space Biomedical Research Institute (NSBRI) Education and Public Outreach Program (EPOP) is supporting
the National Aeronautics and Space Administration’s (NASA) new vision for space exploration by educating and inspiring
the next generation of students through a seamless pipeline of kindergarten through postdoctoral education programs. NSBRI
EPOP initiatives are designed to train scientists and to communicate the significance of NSBRI science, as well as other space
exploration science, to schools, families and lay audiences. The NSBRI EPOP team is comprised of eight main partners: Baylor
College of Medicine (BCM), Binghamton University–State University of New York (BUSUNY), Colorado Consortium for Earth
and Space Science Education (CCESSE), Massachusetts Institute of Technology (MIT), Morehouse School of Medicine (MSM),
Mount Sinai School of Medicine (MSSM), Rice University and the University of Texas Medical Branch (RU–UTMB), and Texas
A&M University (TAMU). The current kindergarten through undergraduate college (K-16) team, which was funded through an
open national competition in 2004, consolidates the past 7 years of K-16 education activities and expands the team’s outreach
activities to more museums and science centers across the nation. NSBRI also recently expanded its education mission to include
doctoral and postdoctoral level programs. This paper describes select K-16 EPOP activities and products developed over the
past 7 years, and reports on new activities planned for the next 3 years. The paper also describes plans for a doctoral program
and reports on 1st-year outcomes of the new postdoctoral program.
© 2006 Published by Elsevier Ltd.

1. Introduction

The National Space Biomedical Research Insti-
tute (NSBRI), established in 1997, is a 12-university
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consortium dedicated to space life science research
and educational outreach that supports the National
Aeronautics and Space Administration’s (NASA) ed-
ucation mission to, “. . .inspire the next generation of
explorers. . .as only NASA can,” [1] and to engage the
public for greater understanding of the benefits that
space exploration holds for people on Earth [2].

In 2004, NSBRI expanded its K-16 education mission
to include doctoral and postdoctoral level programs.
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Fig. 1. NSBRI EPOP design.

NSBRI’s comprehensive educational outreach has the
potential to contribute significantly to the nation’s
science workforce and to NASA’s space exploration
mission. The goals of the NSBRI Education and Public
Outreach Program (EPOP) are to: communicate space
exploration science to schools; support undergraduate
and graduate space-based courses and degrees; fund
postdoctoral fellows to pursue space life sciences re-
search; and engage local, national and international
audiences to promote understanding of how space ex-
ploration benefits people on Earth. The chart in Fig. 1
shows how the NSBRI EPOP teams are organized to
execute this mission.

2. K-16 education

The current K-16 EPOP team, selected through a
national call for proposals in 2004, is made up of five
partners—Baylor College of Medicine (BCM), More-
house School of Medicine (MSM), Mount Sinai School
of Medicine (MSSM), Rice University–University of
Texas Medical Branch (RU–UTMB), and the Colorado
Consortium for Earth and Space Science Education
(CCESSE). The K-16 Team leader is charged with the
responsibility of framing new processes that streamline
K-16 activities and integrate newly funded projects
into a mutually reinforcing program. The current team
is encouraged to disseminate fully EPOP materials that
were developed over the past 7 years. The activities of
the current K-16 team and their partners—museums,
space science centers, public/private school systems,
public television/radio stations, and other NASA

educational entities—support the following four goals:

1. Develop inquiry/problem-based K-16 curricular
materials that meet National Science Education
Standards (NSES), promote students’ and teachers’
understanding of, and appreciation for, space explo-
ration science, and are easily available on the Web.

2. Engage teachers in sustained professional develop-
ment programs that broaden their science knowledge
base, sharpen their pedagogical skills, and infuse
their classroom lessons with space-based curricular
supplements.

3. Promote career access among women and under-
represented minority group students.

4. Increase public awareness of the real-life impacts
of NSBRI research through media, informal science
activities, direct mailings, journal publications and
professional activities.

These goals support national educational reform ef-
forts to improve US students’ achievement in Science
Technology Engineering and Mathematics (STEM) ed-
ucation. They also contribute to the development of
a national science workforce which is globally com-
petitive and reflective of the US population. A recent
Organization for Economic Cooperation and Develop-
ment (OECD) [3] survey on the state of US science
education underscores findings of other large-scale US
studies on STEM education [4,5]. The OECD survey
reports that among 40 countries surveyed, 15-year-old
students in the US scored in the bottom half in mathe-
matics. Overall, US students finished 18th in all STEM
subjects among the countries surveyed [3]. These find-
ings persist into undergraduate level STEM education
in the US.

The National Research Council (NRC) has issued
recommendations for transforming undergraduate sci-
ence education [6]. These recommendations call for di-
verse opportunities for all underrepresented minority
groups and women to study science, mathematics, en-
gineering and technology as practiced by scientists and
engineers [6]. The American Association for the Ad-
vancement of Science (AAAS) also has also addressed
these educational issues and made recommendations
that are embodied in national US educational reform
strategies. AAAS recommends that K-16 science educa-
tion should examine fewer topics per year and explore
those topics in greater depth; relate science instruction
to real-world problems; and focus on student-initiated
research and inquiry, which contribute to the develop-
ment of critical thinking and problem-solving skills, as
well as greater science content knowledge [4].
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Fig. 2. BCM activities guides for teachers.

The NSBRI EPOP K-16 Team embraced these
recommendations during its first 7 years and is continu-
ing to frame its current materials development projects
with teacher/student centered inquiry/problem-based
approaches. Therefore, all NSBRI K-16 curriculum
materials are aligned with NSES, designed in collabo-
ration with teachers as well as NSBRI scientists, and
field-tested for grade-level appropriateness to ensure
they meet NSES requirements. These products are fully
integrated into all EPOP K-16 teacher professional
development activities to increase the probability that
they will be adapted for use in US classrooms. Select
products and activities that support each K-16 EPOP
goal are described below.

2.1. Goal 1: curricular material development

BCM’s curriculum and materials development pro-
gram has impacted thousands of teachers and students
around the US since 1993. It focusses on developing
students’ problem solving and critical thinking abili-
ties, as well as their reading/language arts skills, within
the context of real-world science. BCM has produced
three elementary teacher activity guides—Sleep and
Daily Rhythms; Muscles and Bones; and Food and
Fitness—for a series called From Outer Space to In-
ner Space (Fig. 2). BCM was re-funded in 2004 to
develop a fourth guide on the cardiovascular system.
These guides engage students in discoveries about as-
tronaut health and related health issues that face people
on Earth (sleep disruption, brittle bones, weakening
muscles, nutritional needs, and cardiovascular health).

A unique spin-off of BCM’s materials development
program is an evaluation model for measuring student
learning through space life sciences education. This
model expands the scope of field test data retrieval and
analysis beyond simply determining the strengths and/or
weaknesses of respective guides to demonstrate effec-

tiveness in imparting content knowledge of NSBRI-
related science to students and teachers. These outcomes
have been published in peer-reviewed journals. This
model is now available to educators for use in field test-
ing elementary and secondary curricular materials [7].

Over the next 3 years, BCM will apply advanced
Web-based delivery systems, created at BCM, to build
electronic versions of their NSBRI teacher guides. This
system will also include Virtual Workshops, which will
be posted on BCM’s BioEd Online Website. This site
is designed by BCM and housed on BCM servers. The
Virtual Workshops will include video clips of select as-
pects of NSBRI inquiry science lessons, as led by a sci-
entist or teacher in a classroom. They also will include
background materials from the BCM From Outer Space
to Inner Space series, links to NSES and other relevant
materials, and a glossary of terms. Users will be able to
complete online lessons that are electronically graded
and immediately transmitted.

MSM has produced three problem-based teachers’
guides for secondary level teachers. Problem-based
instruction uses real-world problems as the context
for learning. MSM guides give students enough in-
formation to proceed with investigations, but require
them to undertake further investigation to solve the
problems at hand. The first guide, The Brain in Space:
A Teacher’s Guide with Activities for Neuroscience, was
produced in collaboration with NASA’s Neurolab-STS
90 scientists. The guide focuses on the nervous system
and includes activities and lessons on the effects of
weightlessness on vestibular function, spatial orienta-
tion, and sleep and circadian rhythms. The second and
third guides, What’s up With Jose? and Cecilia’s Story,
contain problem-based case studies on sleep and circa-
dian rhythms and neurovestibular function, respectively.
These guides, created in partnership with NSBRI scien-
tists and the Harvard Medical School Teacher Institute,
are available at www.nsbri.org and www.msm.edu. To
date, MSM has disseminated more than 40,000 copies
of these guides across the US and abroad. The guides
also are used in the year-long MSM Teacher Institute
(TI) to promote problem-based learning and materials
development.

Massachusetts Institute of Technology (MIT) has de-
veloped the Knowledge Station, a mobile unit designed
for use in public spaces, such as science museums and
centers (Fig. 3). The station is a repository of interac-
tive software on space exploration science, including
information from Spacerciser, which contains elemen-
tary and secondary level space biomedical engineering
and life support educational outreach materials. Materi-
als are available at http://dorfman.mit.edu/spacerciser/.
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Fig. 3. MIT interactive knowledge station.

Fig. 4. MSSM Defying Gravity Program.

MSSM has produced five educational modules un-
der its Defying Gravity: Embracing Life in Space
program: Bone Voyage; If You Don’t Use Them, You
Lose Them; Thinking Big Possibilities; Smells to Mars
and Back; and Balancing Your Life in Microgravity
(Fig. 4). Each module was beta-tested and includes
take home lessons/activities, classroom lessons, a sci-
entist’s presentation, and a 45-minute hands-on labo-
ratory exercise. The modules are available online at:
www.defyinggravity.net.

CCESSE, in collaboration with the Challenger Learn-
ing Center of Colorado Springs, has built a portable
Barany chair, which is accompanied by a CD ROM with
lessons, activities, and instructions for making vestibu-
lar system classroom materials (Fig. 5). The activities
highlight the effects of microgravity on the inner ear.
The lessons focus on the three human systems most
affected by space flight—neurovestibular, cardiovascu-
lar, and musculoskeletal. CCESSE will deed 20 Barany
chairs and CD ROMs to museums and science centers
across the US.

RU–UTMB has developed Space Connections: Sci-
ence Activities for Earth-based Humans, an inquiry-
based teacher’s guide covering five themes: (1) Gravi-
tational Forces and the Human Body; (2) Finding Your

Fig. 5. CCESSE: Barany chair.

Fig. 6. RU–UTMB Space Connections.

Way in 3D Space; (3) Metabolism in Microgravity;
(4) Technology Development of Human Exploration of
Space; and (5) Surviving in Remote Contained Environ-
ments (Fig. 6). The modules are appropriate for middle
and secondary level students. The activities use easily
available products, and focus on the physiological chal-
lenges of manned space exploration, space technology
development, and survival in extreme environments.
The modules were field tested in Houston–Galveston
area schools and at the UTMB Regional Science Con-
ference, attended by approximately 200 science teach-
ers from the southeastern US. The guide is available in
print format and will be made available on the Web.

2.2. Goal 2: teacher professional development

Teacher professional development is undergoing
significant reform in the US. Educators across the
nation are collaborating to form professional com-
munities that sustain learning, encourage “teacher
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Fig. 7. MSM Teacher Institute.

discourse”—teachers talking with each other to man-
age systemic education reform—and support teachers
seeking to improve science education. A new con-
sensus has emerged for professional development that
reflects good learning environments. These principles
are foundational for NSBRI EPOP teacher professional
development activities, which ask teachers to identify
their needs and to indicate how these needs can best
be met. They also provide opportunities for learning
outside of school hours; help teachers develop theo-
retical understanding of knowledge and skills; provide
hands-on instructional activities that improve teachers’
science knowledge base and provide opportunities to
enliven science in classrooms; and present leadership
skills that encourage change at the level of the “the
school house” [8].

NSBRI EPOP has a 7-year history of strong teacher
professional development accomplishments. Texas
A&M University (TAMU), one of the original EPOP
sites, even developed a national Teacher Academy
dedicated to leadership training and the production
of curricular materials that infuse space life science
topics into public school curricula. Professional devel-
opment activities are ongoing among currently funded
K-16 EPOP projects, with workshops conducted at
National Science Teachers Association annual meet-
ings, the Council for the Advancement of Science
Teaching summer program; and at SECME—a con-
sortium of 40 higher education institutions, corporate
sponsors, NASA, and more than 110 US public school
systems.

MSM TI enrolls 22 middle and secondary level teach-
ers in a year-long teacher professional development pro-
gram (Fig. 7). The TI is conducted in collaboration with
the Fernbank Science Center of the DeKalb County
Schools, Georgia, and SECME, which is located on the
campus of Georgia Institute of Technology, Atlanta, GA.

The goal of the MSM TI is to immerse teachers in a
sustained program of science content lectures, field test-
ing principles, problem-based case development, space
life sciences “hands-on-minds-on” workshops that in-
tegrate NSBRI educational materials into teachers’
lesson plans, field visits to state-of-the-art educational
technology centers, and leadership and other organiza-
tional behavior skills. TI participants are encouraged
to sustain collegial relationships with MSM faculty.
Lectures and laboratory sessions are taught by MSM
faculty and NSBRI scientists at MSM.

Over the past 3 years, MSM TI conducted space
life sciences professional development activities for
approximately 2557 teachers, who teach approximately
250,000 students in classrooms across the nation.
In addition, MSM disseminated NSBRI educational ac-
tivities to more than 500 educators in Canada, Greece,
and Scotland.

The success of NSBRI EPOP teacher professional
development activities is based, in good measure, on the
strategic development of educational partnerships with
universities, schools systems, professional educational
associations, foundations, museums, science centers
and NASA educational outreach components across
the US. The MSM TI, for example, shares a common
vision with many of these partners to diversify the
teacher workforce by providing teachers from underrep-
resented minority schools opportunities to advance their
teaching careers paying public tribute to outstanding
teachers; supporting science fairs, and helping further
teachers’ college education.

Sustained engagement with teachers—particularly
when teachers are engaged in collegial relationships—
has demonstrated efficacy for improving the likelihood
that space life science educational materials will be
adapted for use in classrooms across the US.

The RU–UTMB TI is a year-long program, with an
intensive 2-week summer session and 4 follow-up ses-
sions during the academic year. Twenty middle and high
school teachers, representing 9 Galveston county school
districts, participate each year in the RU–UTMB TI.
Enrolled teachers visit the Johnson Space Center (JSC)
and attend workshops to learn leadership skills and to
construct hands-on activities and lessons, which are
field tested in their classrooms. Teachers also are pro-
vided with space life sciences materials to establish re-
source rooms in their respective schools.

BCM has developed and conducted NSBRI profes-
sional development workshops for more than 20,000
teachers over the past 7 years. BCM workshops, of-
fered in Houston, TX, and at conferences and meetings
around the US, have focused on the three curricular units
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developed by BCM: Sleep and Daily Rhythms, Muscles
and Bones, and Food and Fitness. In addition, thousands
of teachers have attended BCM teacher professional
development workshops conducted in collaboration
with Space Center Houston, which hosts teachers
throughout the year.

2.3. Goal 3: access and diversity

The National Research Council’s Committee on
Science Education has identified the expansion of op-
portunities for all undergraduates to study science; the
introduction of innovative, inquiry-based, multidisci-
plinary courses; and the development of a seamless
pipeline of scientifically literate students as primary
challenges for transforming undergraduate science ed-
ucation in the US. All NSBRI EPOP programs have
responsibility for including women and students from
underrepresented minority groups in their respective
programs. MSM is addressing disparities in access to
science education through sustained engagement with
women and Historically Black Colleges and Univer-
sities by creating undergraduate space life sciences
courses and summer programs that introduce students
to science careers. NSBRI EPOP has offered the fol-
lowing undergraduate level courses: The Human Body
in Space, taught at Spelman College, a historically
back women’s college in Georgia; and Space Biomed-
ical Engineering and Life Support Systems, taught at
the University of Maryland and Smith College in Mas-
sachusetts. These courses are designed to encourage
women to consider careers in science and engineer-
ing. The Spelman College course incorporates biology,
chemistry, physics and technology to promote stu-
dents’ understanding of the relationships among these
disciplines in the context of space exploration. The
course engages students in lectures, discussions, indi-
vidual research papers and oral presentations on the
benefits of human exploration of space for people on
earth. Course content provides knowledge about mi-
crogravity and the biological adaptations of the human
body to space, as well as an opportunity to debate the
cultural implications of long-term human habitation
of the International Space Station. The MIT courses
cover space biomedical engineering topics, including
bone and muscle mechanics; musculoskeletal dynam-
ics and control; the cardiovascular and neurovestibular
systems; and extravehicular activity.

CCESSE also is supporting NSBRI’s efforts to bring
underrepresented minority group students into main-
stream science careers through their efforts with the
Challenger Learning Center of Colorado Springs and

the Space Science Institute, which use distance learn-
ing to reach out to Native American students in rural
Colorado.

MSM has been re-funded to sustain NSBRI’s 7-year
commitment to introduce students to science careers.
To date, 38 students, selected from a competitive
national applicant pool, have enrolled in a 10-week
intensive research program at MSM and Harvard Med-
ical School. The goal of this program is to introduce
students to careers in biomedical sciences, and to pro-
vide them with mentoring that promotes understanding
of how scientific investigations are conducted and how
scientific knowledge is generated. Each MSM summer
student is assigned to a biomedical science research
laboratory and a scientist-mentor. In addition, students
attend training seminars on topics including laboratory
safety, effective use radio-isotopes, basic chemical and
biochemical techniques, care and use of laboratory an-
imals, ethics in research, scientific writing, and public
speaking. Students also are required to work in teams
as members of a Journal Club to research and report
on assigned scientific articles, and to attend lectures
on select content areas. At the end of the program,
each student makes a formal presentation on his/her
laboratory research project to a campus-wide audience
including faculty, student peers, and invited guests.
A measurable outcomes database is maintained to fol-
low students’ progress after they leave the program and
to encourage them to remain in science. MSM also
provides 2 fellowships for MSM medical students to
participate in sleep research at the Harvard Medical
School Sleep Medicine Program, headed by NSBRI
sleep and circadian biology scientists.

NSBRI EPOP also conducts the NSBRI Internship
Program, in collaboration with NASA’s JSC. To date,
28 interns have joined ongoing project activities in JSC
laboratories. The program has been in effect since 2000.

2.4. Goal 4: public outreach

If NASA is to sustain its vision for space exploration,
it must “. . . routinely explain and demonstrate the value,
affordability, and credibility. . . [of space exploration] to
all Americans so that they accept ownership of it” [2].
NSBRI is contributing to the development of greater
public understanding of why we explore space and of
how space life sciences research benefits patients on
earth suffering from conditions such as osteoporosis
and muscle disorders. NSBRI EPOP is making a con-
certed effort to disseminated NSBRI educational prod-
ucts to teachers, students, and the general public. EPOP
also has expanded its outreach efforts to international
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Fig. 8. NSBRI–NASA outreach—Scotland.

audiences through a six-city tour of Scotland in 2004
(Fig. 8), and participation in three consecutive Humans
in Space symposia in Greece, Canada, and Austria.

In addition to its national and international outreach
efforts, EPOP has built credible collaborations with
public broadcasting radio and television stations across
the US. MSM, in collaboration with Public Broad-
casting Atlanta and National Public Radio, produced a
television documentary on NASA’s STA 90 neuro-
lab mission and a six-part radio documentary series,
Biomedical Science for Space Travelers. The radio se-
ries provides an in-depth look at what has been learned
about human biology and behavior through space
biomedical research. The series has been broadcast
to an audience of more than three million in the US
and has been syndicated to Australia and Canada. The
series contains six programs: (1) Space Aging, which
examines discoveries being made about bone loss,
cardiovascular disease and muscle atrophy, and their
implications for addressing the aging process on earth;
(2) Getting Your Bearings, which explores some of the
balance problems faced by astronauts in space and by
people on earth; (3) The Human Clock highlights what
is known about the way our brains register changes in
light and dark in space and how these changes help
regulate the human internal 24-hour clock on earth;
(4) The Enigma Force describes how the human body
responds to the weightless environment of space; (5)
Telemedicine discusses the need to consult, diagnose,
and deliver effective medical care to astronauts in
space; and (6) The Long Distance Patient explores the
role of video links and telemetry in treating patients in
isolated locations.

BCM, in collaboration with JSC’s Bioastronau-
tics EPOP, helped to adapt Food and Fitness for a
NASA Connect broadcast program, Better Health

from Space to Earth. The program is accessible
at: http://connect.larc.nasa.gov/programs/2003-2004/
better_health/index.html. BCM also has produced one-
to-two-minute news stories on NSBRI-related topics as
part of a nationally syndicated Radio HealthLine se-
ries. The stories were disseminated to more than 2800
stations throughout the US and are made available in
English and Spanish at tmc.edu/pa/radhl/radhl.html.

3. Graduate education

In 2004, two Phase One planning grants were
awarded to TAMU and an MIT–Harvard consortium to
develop graduate degree granting education programs.
The TAMU project, A Graduate Education Program
Focusing on Space Life Sciences, emphasizes training
and research for graduate students interested in the
scientific challenges associated with safe long-duration
spaceflight. NASA–NSBRI has identified four critical
problem-solving areas for highest research priority:
bone loss, muscle wasting, orthostatic intolerance (car-
diovascular effects) and the effects of radiation. The
TAMU graduate program has five specific training aims
to address these research priorities. They are: (1) mod-
ify existing degree programs to offer areas of emphasis
that target the four critical areas; (2) develop new or
modify existing courses to provide the academic back-
ground required for success in these expertise areas;
(3) identify research opportunities for students in these
four critical areas; (4) develop experiential training at
NASA facilities and NASA-sponsored research sites to
complement and reinforce course work and laboratory
research, and to provide a hands-on opportunity for stu-
dents to integrate classroom/laboratory knowledge and
training; and (5) develop additional opportunities for
graduate students that are essential for future success
in academia, industry or research careers.

During the planning period, the TAMU program
proposes to engage 20 faculty members to change
existing graduate degree programs in Kinesiology, Nu-
clear Engineering and Nutrition so that they emphasize
space life sciences; develop courses with space life sci-
ences content; and identify additional research topics
and laboratories as required. TAMU will work closely
with NASA/JSC, University of Texas Medical Branch,
and Brookhaven National Laboratory to design and
formalize the elements of experiential training at those
sites; determine levels of funding for each graduate
student; and foster institutional support for Phase Two
of the graduate program. The graduate education pro-
gram will support the research mission of NSBRI by
helping to assure safe and productive long-term human
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exploration of space. It will support the NSBRI EPOP
goal to “Develop education and training programs de-
signed to produce the next generation of space biomed-
ical researchers” (www.nsbri.org).

Harvard University and the MIT Division of Health
Sciences and Technology (HST) are developing a Ph.D.
degree program in medical engineering and medical
physics (MEMP) with specialization in bioastronautics.
The program’s goal is to provide a broad exposure to
the problems of human space exploration. The program
will introduce students to current research activities in
space medicine and biology. A survey of the potential
student pool, funded NSBRI investigators and potential
employers, is underway to “determine specialties con-
sidered essential for new researchers.” The program also
proposes summer offerings that train students at JSC
(www.nsbri.org).

4. Postdoctoral education

The NSBRI postdoctoral education program, ad-
ministered by Binghamton University–State University
of New York (BUJUNY), was initiated in 2004. The
program funded four postdoctoral fellows to do 2-year
postdoctoral fellowships in the US. The fellows were
selected from an international applicant pool and will
manage their own space-related biomedical research
project with mentorship from experienced NSBRI
faculty mentors in NSBRI-funded laboratories across
the US. Fellows will have access to JSC’s research
facilities and programs that enhance their research
activities.

The first group of postdoctoral fellows were selected
to do the following research projects: (1) Adaptation
of Rodent Vestibular Hair Cell Neurotransmission in
Altered Gravity, NSBRI Neurovestibular Adaptation
Team, University of Illinois; (2) The Use of Aspirin and
Other NSAIDS to Ameliorate Muscle Atrophy Due to
Simulated Weightlessness, NSBRI Muscle Alterations
and Atrophy Team, Boston University; (3) Ultrasonic
Assessment of Anisotropic Mechanical Properties of
Cancellous Bone after Disuse with and without Anti-
Resorptive Therapy, NSBRI Bone Loss Team, MSSM;
and (4) Contrast Agents for High-Intensity Focused

Ultrasound Hemostasis, NSBRI Smart Medical Sys-
tems Team, University of Washington (www.nsbri.org).

5. Conclusion

NSBRI is supporting NASA’s education mission to,
“. . .inspire the next generation of explorers. . .as only
NASA can” by engaging teachers, students, scientists
and the general public in a concerted effort that sup-
ports NASA’s “journey into the future” [2]. In 2004,
NSBRI expanded its vision for educational outreach to
include doctoral and postdoctoral level programs. This
expansion ushered in a comprehensive NSBRI educa-
tional public outreach program with the potential to con-
tribute significantly to the US science workforce and to
NASA’s quest for knowledge about the universe and the
solar system. The EPOP expansion is embedded in a 7-
year commitment to using best science education prac-
tices and science content to improve science learning
opportunities for students and teachers at all stages of
the educational spectrum and to contribute to the devel-
opment of a US science workforce that is prepared to
accept the bold vision for a new age of exploration—the
quest to visit the Moon, Mars and beyond.
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