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Introduction: Education and Public Outreach
(E/PO) provides an important outlet for bringing the
science to the public that funds research.  NASA’s
commitment to E/PO is reflected in the agency’s
requirement that 1-2% of the cost of flight missions
and instruments be dedicated to E/PO, and by
opportunities for individual researchers to apply for
supplemental support.

For pre-college students, undergraduates,
teachers, and members of the general public, NASA
E/PO can provide a wealth of excitement and real
scientific data that can inspire interest and learning in
science, mathematics, and technology.  The true
challenge comes in creating and delivering E/PO that
has a positive, significant and lasting impact on our
target audiences.

Leveraging E/PO Targeted at Pre-College
Classrooms: E/PO focused on teachers with the goal
of impacting classroom instruction provides a way of
leveraging formal education efforts. A teacher in
grades 6-12 may teach 5 or 6 science classes per day,
with 30+ students per class. If an E/PO program can
make a significant impact on how science instruction
is delivered in secondary classrooms, it has the
potential to reach large numbers of students.
Elementary school teachers generally reach fewer
students per year, but their contact is more in depth.
Teachers of younger children frequently teach all
subjects, allowing for more science-related cross-
curricular connections.  However, many have little
background in the sciences.  While working with
teachers can be an effective way to broaden the
impact of E/PO efforts, simply having contact with
teachers does not guarantee that the E/PO will have
any impact on those teachers’ classrooms.

E/PO as Professional Development for
Teachers: Teachers are education professionals, and
interactions intended to impact the content and
teaching strategies of classroom instruction fall under
the category of professional development. Forms of
professional development for pre-college teachers
include teacher workshops and institutes, research
opportunities for teachers, and opportunities for
collaboration and networking among teachers [1]. In
a science E/PO context, workshops frequently give
teachers opportunities to learn about current scientific
endeavors, try out new activities for their classrooms,
and deepen their content knowledge.  Workshops

even may provide the first opportunity for a teacher
to come into personal contact with a practicing
scientist [2].

Goals of Professional Development:
Professional development for teachers that is in line
with national science education reform efforts
requires “learning essential science content through
the perspectives and methods of inquiry,”
“integrating knowledge of science, learning,
pedagogy, and students,” and “building
understanding for lifelong learning.” [3].
Professional development for teachers is most likely
to impact classroom teaching if it [4]:

♦ Provides continuous, ongoing, and long-term
interaction (at least 40-50 total hours).

♦ Emphasizes improving and deepening
teachers’ content knowledge and how
students learn that content.

♦ Incorporates active learning by engaging
teachers in analysis of teaching and learning.

♦ Promotes coherent connections among
curriculum, instruction, and assessment.

The Advantages of Long-Term Professional
Development: In the Science Education Program at
UT Dallas, we conduct a several of forms of
professional development, ranging from hour-long
workshops to year-long focused interactions. We
present space science E/PO at regional, state, and
national science teaching conferences, in local school
districts, and at UTD. The shorter workshops reach a
wider audience but provide limited opportunities for
interactions between presenters and participants.  As
a result, they do not meet the goals of professional
development as detailed in the previous section.
Feedback from participants reflects this as well.
Teachers generally rate the workshops as “excellent”
and express enthusiasm for the materials presented,
but do express concerns regarding the limited impact
on their knowledge and ability to apply what they
have learned.  Frequent responses when asked what
participants like least about the workshops are “Not
enough time!” and “I wanted to learn more.”

The comparatively short time periods for most
workshops usually mean presenters share a small
amount of content knowledge, or introduce teachers
to some materials available for use in their own
classrooms, but rarely both. Subjects presented are
necessarily limited.  If the E/PO is for a specific
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mission or instrument, it can be challenging to make
workshops relevant to classroom instruction in a
meaningful way, especially in the current era of
mandatory standards and high-stakes testing [5].

A one-week workshop with a small number of
participants provides a richer professional
development opportunity for participants - allowing
for explorations of both content and inquiry-based
activities applicable to the pre-college classroom and
the forging of a support network among participants
and presenters.  Even these workshops may not
provide all of the elements necessary to ensure that
teachers are prepared to implement what they learn in
their own classrooms.  Longer professional
development programs give greater opportunity to
meet the needs of teachers and the goals of
professional development as outlined in the previous
section.

The Science/Mathematics Department at the
University of Texas at Dallas is a graduate program
for educators within the School of Natural Sciences
and Mathematics. Students are generally in-service
science teachers earning a Masters of Arts in
Teaching (M.A.T) in Science Education or
Mathematics, but may also be non-degree seeking or
pre-service teachers. Our primary focus is on
graduate course work and summer institutes (also
available for graduate credit) that provide
opportunities for longer-term professional
development.  We have also incorporated our E/PO
activities into these longer-term professional
development experiences for practicing teachers.
Semester-long or multiple semester courses allow for
the deeper exploration and a wider variety of content
than our workshops, as well as networking and
collaborations among participants.

Our space science courses currently include
Astronomy: Our Place in Space, Astrobiology, and a
new course on Comparative Planetology.    Each of
these courses draws heavily upon existing NASA
E/PO materials and data sets and other readily
available pre-college activities and lesson plans. A
course meets in weekly 3-hour sessions through the
semester, with a total of approximately 45 contact
hours.  Although designed with the needs of teachers
in mind, including the other ever-increasing demands
on their time, these courses are not simply expanded
educator workshops.  Rather, each course is an
exploration of science content relevant to pre-college
classrooms intermixed with laboratory-style
classroom-ready activities that illustrate the concepts
covered.  Students are asked to reflect on their own
learning as well as to discuss strategies for teaching a
topic to students at different levels. Participants are

also required to demonstrate both a mastery of the
science content and how they can implement course
content in their classrooms.

The drawbacks of these long-term professional
development opportunities are the relatively few
number of participants, the time and effort required,
and financial costs associated with graduate tuition.
The later is also a significant barrier to enrollment.
In addition, the instructor must have a depth of
knowledge in science content and in science
education. However, despite these issues, the impact
of the courses is more apparent that in workshops.
Materials for teachers to use in their own classes
aren’t just introduced – they are evaluated and
critically discussed.  Teachers are encouraged to
become active participants in their own learning and
are provided assistance in applying what they learn in
their own classrooms. Indeed, students often return to
class detailing how they have already incorporated
what they have learned in courses into their own
teaching.

Conc lus ions :  Workshops are a standard
component of E/PO programs, especially those with
an emphasis on pre-college formal education.
However, our research suggests that even longer
workshops may not provide teachers with sufficient
content knowledge on challenging topics or comfort
level with activities to truly meet the needs of
participants [2]. Much like a one-time visit by a
scientist to a classroom, the workshop experience
may be interesting and enjoyable, but may not have
the intended level of impact on participants.

National standards for professional development
goals are more readily met for longer-term
experiences.  Institutes and courses can also provide
high-quality professional development for pre-
college teachers that work within the requirements of
grant-sponsored E/PO.  We believe the model used at
UT Dallas has incorporated NASA-sponsored E/PO
into professional development in a form that more
readily meets the needs of teachers. However, such
programs are not without challenges.  Adequate
funding, assistance in assembling resources, and
finding knowledgeable instructors who understand
both content knowledge and the realities of classroom
instruction are all needed to make long-term
professional development programs successful.
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