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Steady Progress on United States Hands-On Universe:

Carlton Pennypacker,*1 Alan Gould, *1 Vivian Hoette,*2 and Patrick Miller,*3

United States Hands-On Universe (US-HOU) is growing and improving, and steadily developing its resources.
Fundamental fixes and revisions to key HOU components are in process, including a revision of the US-HOU
curriculum, telescopes, and software.  Various initiatives have now been funded that will keep teacher training
progressing over the next few years, as we build the case for a much larger teacher training effort. The
University of Chicago Yerkes Observatory continues to be an effective nexus of US HOU activity.

1. Introduction

     Over the past 16 years, US-HOU has grown from
a curriculum development project clumsily using .fts
files with a command-line image processing system,
to a system that includes curriculum, teacher
training, remote telescopes, image processing
software, yearly HOU conference meetings, and
many other focused efforts that support growth of
HOU in US schools and science centers.  At virtually
every period of HOU, resources have had to be
developed or redeveloped to meet the needs of
students, teachers, and other educators.  Even though
it has been aggravating and hard to attain some
traditional sources of funding, many other
opportunities for training teachers and reaching
students are opening up.

2. US-HOU To Date

US-HOU has reached a few hundred thousand
children in the United States in its lifetime.  The rate
of children reached yearly has leveled-off, although
new initiatives in development hold the potential to
reach more children at a greater rate.  The number of
children reached is determined by the number of
teachers we have trained and sustain in the system,
which is shown in the graph below.

Evaluations by outside evaluators of HOU have
been positive, as have been related in past GHOU
proceedings. For example, children would consider a
career in technology or science after an HOU course,
where before they did not. Teachers generally
perceive that their students are learning more, and
spend more time on task.  Educators and leaders
from government and industry are supportive of
HOUÕs role in preparing motivated, collaborative,
and well-trained children for a technological future.

Figure 1:  Cumulative (red) and yearly (green) number of
US-HOU children reached over its history, with nominal
assumptions.

Figure 2:  Cumulative (red) and yearly (purple) number of
US-HOU teachers reached over its history, with nominal
assumptions.
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3. US-HOU Curriculum

     US-HOU curriculum is undergoing active
streamlining and trimming so its contents are useful
for teachers, and it can fit into earth science courses
more easily.  In sessions at the US-HOU conference,
experienced HOU TRAÕs help reduce the length of
HOU modules to about 100 pages, with hopes that
the new set of units can fit into about a six week unit.

4. US-HOU Software

     There are some revisions underway of US
software.  Since the US curriculum was written
around the US Software, as a measure to keep US
teachers supplied with working curriculum and
software, effort was made to enable a fix of the
software, based on Real Basic.  This software has
much less power and flexibility than Salsa J, but will
run easily on Macintosh computers, which comprise
about 1/3 of US school computers.

5. Education Initiatives at Yerkes Observatory

     Yerkes Observatory, home of key HOU partners,
has served as a strong nexus of US-HOU. Yerkes
programs use HOU resources, software, ideas,
webpages, database, and personnel, and also Yerkes-
specific resources, such as telescopes and staff.
Yerkes Observatory is a historic observatory that has
played an important role in astronomy, but now more
of its effort is shifting to education. Yerkes
Observatory activities are described in another article
[see Hoette et al] and include:

1) Field trips by children.   Some of these
special tours are in the evening and include viewing
with small telescopes.
` 2) Develop Education in Astronomy and
Space Science) program.  One such project
developed science guides for teachers and students
using the small remotely operable telescopes at
Yerkes.  Approximately ten teachers from Illinois
and Wisconsin were involved in helping develop and
test the science guides.

3) Building on the experience with visually
impaired students (NASA IDEAS SEE Project,
DePaul University), the ÒYerkes Astrophysics
Academy for Young ScientistsÓ (YAAYS) program
was successfully proposed to the National Science
Foundation to provide out of school time experiences
for local teachers and students, 3rd through 8th grade.
YAAYS includes students from the Wisconsin
School for the Deaf, located about eight miles from
Yerkes and the Wisconsin Center for Blind and

Visually Impaired students in Janesville, about 40
miles from Yerkes Observatory.  In all, this program
serves 250 students and 40 teachers. Students
participate in programs run by their teachers after
school, attend Yerkes Observing Nights each
semester, come to a Science Liveshow UNIVERSE
in collaboration with the Science Museum Tokyo
once each semester, go on a field trip to Adler
Planetarium and Astronomy Museum each semester,
and attend a week long half day summer academy
each summer.  The program timeline is all of 2007
and 2008.  Teachers involved in the program are
attending a one hour graduate course in astronomy
each semester; graduate credit is provided through
the partnering institution, George Williams College
of Aurora University. The YAAYS program is an
interesting model for professional development
combined with student and teacher experiences in
astronomy.

4) Home of Annual US-HOU Teacher
Conference.  Approximately HOU 35 teachers from
around the US assemble yearly to exchange ideas,
create project wide research opportunities, and
network with other HOU teachers.

5) Japan-US Exchange:  Teachers and their
students in the US and in Japan have reciprocal
opportunities to see images taken with telescopes on
the other side of the globe for live audiences or use
remotely operable telescopes at Yerkes and in Japan,
which, due to the time difference, can be used for
night observing during normal daytime class hours in
the respective countries. Groups of teachers and
students feature the opposite, with Tokyo doing live
observing sessions about twice a month.

6) Outreach activities for local high school
teachers and students are funded by the Geneva Lake
Association Environmental Education Foundation.
Geneva Lake high school students and their teachers
learn about engineering and astronomy with
activities designed to coordinate with NASA's
SOFIA (Stratospheric Observatory for Infrared
Astronomy) mission, for which a major instrument
(HAWC) is being constructed at Yerkes. The teachers
and their students also learn to use the telescopes and
do imaging at Yerkes. In some instances students
involved in the programs have earned HS semester
credits or have been recognized as participating in an
internship program.

7) Astronomy Resources Connecting
Schools is a three year Illinois Mathematics and
Science Partnership program funded by the Illinois
State Board of Education (ISBE).  This program has
supported intensive two-week summer institutes plus
follow-up weekends during the school year, for
school years 2005-6, 2006-7 and 2007-8.  This
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program has resulted in a cadre of teachers who
understand astronomy content, from the Solar
System, to Stars and the Milky Way, to Cosmology.
The ARCS teachers also are proficient at using
backyard telescopes and Yerkes Observatory
telescopes, image processing, CCD cameras and
other imaging equipment, and in hosting star parties
for their schools or communities.

8)  In the past, Chicago Public Schools,
with funding through the Museum Partners Science
Program, has sent teachers to Saturday workshops at
Yerkes with transportation by train from Chicago.

6. The WISE Asteroid Program

     With funding from NASA and the WISE infrared
survey mission, over the next few years HOU will
help train 100 teachers in finding asteroids in near
real time, as detected by the WISE satellite.  This
satellite, to be launched in 2009, will find many new
asteroids that are unlikely to be discovered by other
means. Also, WISE provides key infrared
measurements of characteristics of the asteroid,
further enrichment of the data use and understanding
of key asteroid parameters.

7. A Global Cosmology Education Academy

     George Smoot (this yearÕs Nobel Prize winner in
Physics) and Roland Otto, in partnership with
GHOU, are establishing a global system of education
for teachers that endeavors to bring modern
cosmology into main stream education (see
http://bccp.lbl.gov/Academy/academy2.html) The
academy shares many goals as GHOU, and
endeavors to partner with GHOU in helping teachers,
educators, and scientists around the world. See the
talk on the Academy elsewhere in these proceedings
(Smoot and Otto).

8.   The International Asteroid Search

     One of the authors (Patrick Miller) has
spearheaded an asteroid search program (described in
more detail in these proceedings, see article by
Miller).  32 schools around the world have been
active in this program.  Approximately 40 asteroids
have been discovered and published by the Minor
Planet Center at the Center for Astrophysics.  Three
campaigns a year have resulted in a sound and
profound research program, where students make
genuine discoveries that are recognized by the IAU.

9. The Kepler Mission

     The Kepler Satellite (see http://kepler.nasa.gov/)
is NASAÕs first search for earth-size, habitable
planets in our galaxy.  This mission partners with
HOU in several substantial ways.

1) HOU Module on Finding ExoPlanets. Using
similar methodology that HOU students use
to undertake normal aperture photometry, an
additional module on finding exoplanets
discovery by their eclipse of the parent star is
being developed.

2) Help with Telescope Networks. With some
fractional support, KeplerNet and other
telescope networks are being integrated and
made useful to students.

10.   CI-Team and Collaboratory Work

    The NSF-supported Cyberinfrastructure Team
Demonstration Project is led by the Adler
Planetarium and includes Yerkes as a partner, along
with Northwestern University (Collaboratory
Project), Lawrence Berkeley National Laboratory
(Hands-On Universe), and Johns Hopkins University
(SDSS and National Virtual Observatory).  The
premise of the project is to build tools such that
researchers, teachers, and students can work together
effectively by exchanging data and ideas on the
Internet.  In this way, students can be brought into a
bona fide research environment, regardless of where
they are.  Yerkes has hosted a first workshop of a
dozen teachers from across the country where they
learned how to use the SDSS database.  CI-Team
students find quasars from the SDSS, and then study
them with the Perth/HOU telescope.  A complete
easy-to-use system where students can request
images and then can get them returned easily is now
functioning well, and students can now measure
quasar variability.

6. Conclusion

Although not without facing and overcoming
significant challenges, it is now clear that US-HOU
is still thriving and growing, so it can spread
effectively and gracefully to more children and
teachers over the next decade.
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