


























EDUCATION & PUBLIC OUTREACH

Technology Skills for Arizona Teachers: The AstroBITS Program

Katy Garmany

o you remember learning astronomy in school? Quite
D probably not. Many people receive little instruction

because astronomy is not a typical curriculum subject, yet
the magic of astronomy can be a powerful motivator for students.
Students today are surrounded by examples of technology such as
digital picture phones and cameras, computer games, and medical
imaging tests and the list goes on. But with no experience in under-
standing this technical world, it is difficult for students to aspire to
careers in technical fields. To address this challenge, the EPO group
at NOAO applied for and received a multi-year grant, Building In-
formation Technology Skills through Astronomy (AstroBITS), from
Science Foundation Arizona to help Arizona teachers learn how to
incorporate the excitement of astronomy into their science classes.
Science Foundation Arizona (SFAz), an organization funded by both
state and private sources, is seeking new ways to bring informa-
tion technology and science into Arizona classrooms and to help
build a highly skilled workforce. EPO is well-suited to address this
challenge as a result of the experience we have gained running a
very successful national teachers program, Research Based Science
Education (RBSE), for over 10 years.

Figure 1: Arizona teachers enjoying their observing run at Kitt Peak.

The most effective way to reach students starts with their teachers,

so this program recruits middle school and high school science and
math teachers from around the state of Arizona. Building on the rich
astronomical data sets and image processing tools currently in use

by teachers in the RBSE program, AstroBITS stresses that without
measurements there is no science. And while the particular skills and
experience are related to astronomical imagery, they can be expanded
to include medical imagery, optics, biology, geology, and other fields.
The teachers selected for AstroBITS have come from a cross section
of Arizona schools, including the Tohono O'odham Nation, a rural
school in Dewey, Flagstaff, and Tucson schools serving primarily Na-
tive American populations.

The workshop begins with the teachers spending two nights on Kitt
Peak where they are introduced to the observatory and the night sky.
They first observe visually, using the visitor center telescope under a
roll-off roof—the warm nights of June are ideal for this experience.

Then the CCD camera is attached, and they take images through dif-
ferent filters of objects they have chosen. During the afternoon, they
visit other telescopes. We appreciate our colleagues who have gener-
ously shared their time and programs with us!

The group meets the following week at the NOAO offices; teachers are
fascinated to walk the halls and see what astronomers post on their
doors. At this time, we supply everyone with a laptop (supported by
SFAz) to enable them to work both during the workshop and while

at home. We introduce them to the free image processing program
Image] and explore what constitutes a CCD image. Visits to different
departments on the campus of the University of Arizona demonstrate
how much of modern astronomy, and indeed all science, relies on
accurate measurements.

Figure 2: A student of teacher Nicole Snook, at Toltecalli Academy,
Tucson, working on an image processing program.

Astronomy offers an ideal opportunity to model collaborative work
via telecommunication. We have modeled this for the teachers, show-
ing them how to access and reduce data from their home or school.
They return to NOAO every other week during the summer for
several days of increasing exposure to astronomical science and data
analysis. Using the lure of astronomical images, the teachers develop
classroom projects, based on various suggestions from the AstoBITS
staff, but also allowing for their own creative ideas. The primary
connection is through image processing: digital imagery is ubiquitous
in technology these days, and learning that the basis of this is all in
mathematical manipulation of images is the first step.

We stay in close contact with our teachers during the school year and
encourage them to chat frequently with us and with each other in the
summer workshop. Many teachers and school administrators have
expressed a desire to make this program available to a larger audience,
and as a result, we are in discussions with Science Foundation Arizona
about expanding the program this summer to include more teachers.
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