


Welcome

On behalf of the Astronomical Society of the Pacific, 'm pleased to welcome you to big-shouldered Chicago for the 119th
annual meeting of the Society, and to thank the Adler Planetarium for serving as the congenial co-host of our gathering.
We're also grateful to the many sponsors of this year’s meeting, whom you’ll find listed in this program and acknowledged
throughout the conference, for helping to make this meeting possible. And to all of you who’ve come to seek new ways to
create linkages and expand partnerships as you serve your many audiences.

What brings us together is our common love of astronomy. What distinguishes us is our desire to do something about it;
to instill in others an understanding of the universe and the process of science, to encourage professional vocations and
to help create a science-literate electorate capable of making enlightened decisions about our global future. From this
common cause, it is our hope that you will share, learn, grow, and leave a little bit better than you came.

Our esteemed founder Edward Holden, more than one hundred years ago, opined that these meetings “should never
consist of mere lectures, however interesting. There should be discussion, questions, remarks, interchange of ideas, contact
of active minds.” And so it is that the key verb of our conference is not to act, but to interact. From your interactions with
this 119th assembly of “active minds,” may you be inspired to go forth with renewed vigor to do your good work!

Welcome!

James G. Manning
Executive Director, Astronomical Society of the Pacific

Chicago welcomes you....

For nearly 120 years, ASP has been disseminating information on astronomy. Since the organization’s founding, our

Solar System has gained and (a year ago) lost a planet, and astronomy has branched into ever-increasing disciplines—
astrophysics, astrobiology, cosmology, cultural astronomy, planetary geology and various space sciences. ASP has expanded
as well, forming partnerships with representatives of over 70 nations. Its mission, bringing the excitement of astronomy to
those who want to experience it, is essentially an education and public outreach effort—one that has grown and changed
over the years in response to the changing needs of its target audiences and the evolution of the science disciplines.

For 77 years, The Adler Planetarium has shared a similar mission: to inspire exploration and understanding of our
Universe. Through three major expansions the Adler has also retained an education/public outreach focus. With dozens of
research astronomers, science historians and professional educators on-staff, our daily business is to bring astronomy to
the people.

Having shared similar goals over many years, the Adler is pleased to co-host the ASP’s 2007 Annual Conference “EPO and a
Changing World: Creating Linkages and Expanding Partnerships.”

On behalf of the Adler Board and staff, I would like to thank ASP for bringing its Annual Meeting here this year. We hope it
will be a productive and memorable event, in the tradition of this venerated group’s many decades of gatherings.

To all ASP members, welcome to Chicago!

Paul H. Knappenberger Jr.
President, The Adler Planetarium
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General Daily Schedule

Wednesday, September 5, 2007

7:30 a.m. Conference Registration Desk Opens

7:30 a.m. Continental Breakfast served outside the Wolfe Point Ballroom

8:00 a.m. Welcome and Keynote Speaker: George D. Nelson: “Is There Room for Space: EPO and the Big
Education Reform Picture.” Sponsored by the Education Office of the American Astronomical Society.

9:30 a.m. Interactive Poster Presentations (1 minute talks) in Wolfe Point Ballroom/Exhibit and Poster Hall
Opens (Sauganash Grand Ballroom)

10:00 a.m. Morning Coffee Break in the Exhibit and Poster Hall (Sauganash Grand Ballroom)

10:30 a.m. Parallel Sessions: 60-Minute Interactive Workshops

11:30 a.m. Lunch (on your own)

1:00 p.m. Parallel Sessions: 90-Minute Interactive Workshops

2:30 p.m. Afternoon Coffee Break in Exhibit Poster Hall (Sauganash Grand Ballroom)

3:00 p.m. Parallel Sessions: 90-Minute Interactive Workshops

4:30 p.m. Networking Sessions

Thursday, September 6, 2007

7:30 a.m. Conference Registration Desk Opens
7:30 a.m. Continental Breakfast served outside Sauganash Ballroom
8:30 a.m. Parallel Sessions: 60-Minute Interactive Workshops
Exhibit and Poster Hall Opens (Sauganash Grand Ballroom)
9:30 a.m. Morning Session and Interactive Poster Presentations (1 minute talks) in Wolfe Point Ballroom
10:15 a.m. Morning Coffee Break in the Exhibit and Poster Hall (Sauganash Grand Ballroom)
10:45 a.m. Networking Sessions
11:30 a.m. Lunch (on your own)
1:00 p.m. Parallel Sessions: 90-Minute Interactive Workshops
2:30 p.m. Afternoon Coffee Break in Exhibit Poster Hall (Sauganash Grand Ballroom)
3:00 p.m. Parallel Sessions: 60-Minute Interactive Workshops
4:15 p.m. Parallel Sessions: 60-Minute Interactive Workshops
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General Daily Schedule

Friday, September 7, 2007

7:30 a.m. Conference Registration Desk Opens
7:30 a.m. Continental Breakfast served outside Sauganash Ballroom
8:30 a.m. Parallel Sessions: 60-Minute Interactive Workshops
Exhibit and Poster Hall Opens (Sauganash Grand Ballroom)
9:30 a.m. Morning Session and Interactive Poster Presentations (1 minute talks) in Wolfe Point Ballroom
10:15 a.m. Morning Coffee Break in the Exhibit and Poster Hall (Sauganash Grand Ballroom)
10:45 a.m. Parallel Sessions: 60-Minute Interactive Workshops
11:45 a.m. Lunch (on your own)
1:00 p.m. Parallel Sessions: 90-Minute Interactive Workshops
2:30 p.m. Afternoon Coffee Break in Exhibit Poster Hall (Sauganash Grand Ballroom)
3:00 p.m. General Plenary Session: Wrap-up, Telescope Raffle, Adler — Mansfield Prize, and Rapporteur Reports

Special Events and Alterations to General Daily Conference Schedule

Tuesday, September 4, 2007

3:00 — 7:00 p.m. Conference Registration Desk Open
6:00 — 7:30 p.m. Welcome Reception at the Holiday Inn with refreshments and no-host bar
7:30 — 9:00 p.m. Exclusive preview viewing by Timothy Ferris of his upcoming PBS special, Seeing in the Dark.

Includes question and answer period.

Wednesday, September 5, 2007

6:00 — 10:30 p.m. Open House and Dining Reception at the Adler Planetarium

Thursday, September 6, 2007

5:30 — 6:30 p.m. NASA Town Hall Meeting (Wolfe Point Ballroom) — Open to all conference participants

An informal meeting where NASA’s Science Mission Directorate’s (SMD) Education and Public Outreach
(E/PO) representatives will give the latest updates and information on the SMD E/PO portfolio and answer
questions from the community.

Friday, September 7, 2007

5:15 p.m. ASP members meeting

6:30 — 10:00 p.m. 2007 ASP Awards Banquet co-sponsored by DePaul University (pre-purchased ticket required for this event)
6:30 p.m. Reception

7:30 p.m. Dinner
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Little icon, big impact.

On April 24, scientists announced an earth-like planet orbiting
the star Gliese 581.

Also on April 24, Sky-Skan released an update (the icon to the
left) for definiti™ theaters to instantly have the new planet.

A definiti Full Dome planetarium in California flew audiences
around the new system, you guessed it, on April 24th.

“...we are indeed very excited both by [the Gliese 581 ] discovery and by the wonderful opportunity to be able to present data like this to our audiences in such a timely
fashion. The ability to show how this exoplanetary system might look in near real-time (as if we could fly the planetarium directly to the system itself) cannot be understated.

Itis vital to how we work here and to how we teach our students.

“As you know, we are a moderately sized two-year college based in the Los Angeles area. Since we are also one of the only fully digital planetariums on the west coast of the
US, we are often among the first to see the many visualizations Sky-Skan creates for both the astronomical community and the publicat large.”

—Paul Buehler of Glendale Community College Planetarium (California)

Before April 24th, Gliese 581 was merely a - (dot) in planetariums across the world.
Now definiti theaters enjoy a lively solar system with orbit lines, moving planets, and the star’s green zone. It’s just one of the
updates enjoyed by the worldwide family of definiti Full Dome theaters! Talk to us here at ASP or visit us online at skyskan.com.

\ e
definiti
Sky-Skan  rullpomeTheater
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DETAILED SCHEDULE BY DAY

Key to Conference Strands

CW =The EPO Profession: A Changing World
EN =The Evolving Nature of Astronomy Research and

IP = Innovative Partnerships and Delivery Methods:
Creating Linkages and Expanding Partnerships

TB =Towards Broadening the Audience

WEDNESDAY, SEPTEMBER 5, 2007 - SESSIONS LISTED BY SENIOR PRESENTER Implications for EPO: Creating Linkages OT = Other
WOLFE POINT SAUGANASH STEAMBOAT WESTERN STAGE MERCHANTS HOTEL LAKE SHAKESPEARE BULL'S HEAD OTHER
7:30 Continental Poster Set Up Registration Desk Open
Breakfast
9:30 - 5:00 Poster Hall Open
8:00 - 9:30 Welcome &
Welcome & Keynote Speaker
Invited Talk George D.
Nelson: Is There
Room For Space:
EPO and the Big
Education Reform
Picture
9:30 - 10:00 1-minute Poster
Descriptions
(Daily Posters)
10:00 - 10:30 Coffee Break/
Exhibitors
10:30-11:30 Gibbons: Croft: Astronomy Mendez: Space Gay: Your Face(book) Harvey: Producing
60-minute Partnering with Village: Innovative Science@Home: and MySpace: Let’s a Professional
Professional Nontraditional OST Uses of Planetary Authentic Research Hook Up [TB] Tabloid Along
Development Networks [IP] Astronomy Images Projects That Use with Your Local
Presentations and Data [EN] Citizen Scientists [EN] Newspaper to
Introduce Your
Community to
IYA[IP]
11:30 - 1:00 Lunch on Your Own
1:00 - 2:30 Berendsen: Dussault: Walker: Dark Skies as Lewis: Sun Earth Foster: A Primer
90-minute Understanding Engaging Learners a Universal Resource, Day — Space Weather | for Astronomy
Interactive (and Learning from) | with Space Citizen-Scientists, and Around The World Education Research
Workshops/ Your Audiences Telescope Data [EN] | IYA[OT] Using Educational [cwj
Panel Sessions [cwi Technology [TB]
2:30 - 3:00 Coffee Break/
Exhibitors
3:00 - 4:30 Davis: How to Be Pompea: Using the | Century: Bringing Steinberg: The Role Bishop:
90-minute a Space Ranger: Hands-On Optics Research to Practice of NSF and NASA Partnerships with
Interactive Taking a Page Terrific Telescopes to Support Successful EPO Professionals Planetariums
Workshops/ from NPS Informal Kit in the EPO [CW] in Communicating to Broaden the
Panel Sessions Education [IP] International Year Science [CW] Audience [TB]
of Astronomy [/IP]
4:30 - 5:15 Networking Networking Networking Networking Networking Networking
Session 1 Session 2 Session 3 Session 4 Session 5 Session 6
6:00 - 10:30 Adler Open House

& Reception. Bus
transportation
provided.
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DETAILED SCHEDULE BY DAY

Key to Conference Strands

CW =The EPO Profession: A Changing World
EN =The Evolving Nature of Astronomy Research and

IP = Innovative Partnerships and Delivery Methods:
Creating Linkages and Expanding Partnerships

TB =Towards Broadening the Audience

FRIDAY, SEPTEMBER 7, 2007 - SESSIONS LISTED BY SENIOR PRESENTER Implications for EPO: Creating Linkages OT = Other
WOLFE POINT SAUGANASH STEAMBOAT WESTERN STAGE MERCHANTS HOTEL LAKE SHAKESPEARE BULL'S HEAD OTHER
7:30 Continental Registration Desk Open
Breakfast/Poster
Set Up
8:30 - 3:00 Poster Hall Open
8:30-9:30 Berendsen: Massalha: Smith: Astronomy Krishnamurthi: Hurt: Video
60-minute Amateur Multicultural Demos — Fun for the Afterschool Podcasting Hands-
Professional Astronomers: Astronomy Classroom & the Star Astronomy Programs: | On Guide [IP]

Development
Presentations

Secret Agents of
EPO [IP]

Learning Using
Sunrise and Sunset
Phenomena [TB]

Party! [OT]

Effective Pathways to
Success [IP]

9:30-10:15

Morning Session
and 1-minute Poster
Descriptions (Daily
Posters)

10:15 - 10:45 Coffee Break/
Exhibitors
10:45 - 11:45 Jensen: Wiehe: Where Bednarski: Drive- Fortson: Examples Hammon: Just Five
60-minute Equitable Everybody Knows By Professional of Collaborative Numbers: Defining
Professional Classroom Your Name: The Development Is Not Environments in the “Personality”
Development Practices [TB] Science Café [IP] the Answer [CW] Astronomy Education of Solar System’s
Presentations and Outreach [EN] Icy Moons through
Physical Constants
[cwi
11:45 - 1:00 Lunch on Your Own
1:00 - 2:30 Bahr: Current Alonso: Touching van der Veen: A Guide | Tobola: Designing White: No PhD
90-minute and Potential the Moon and the to the Learning Cycle Successful Thematic Required: Remote
Interactive Partnerships Planets: Astronomy and Exploring Student Space Science Telescopes
Workshops/ Between NASA for Visually Ideas in Astronomy Workshops, What's Reaching a Wider
Panel Sessions and the National Impaired Public [cwi Going on Behind the Audience [EN]
Park Service [IP] [TB] Curtain? [CW]
2:30 - 3:00 Coffee Break/
Exhibitors

3:00 - 5:00 General Plenary

Session: Wrap-up,

Telescope Raffle,

Adler-Mansfield

Prize, and Rapporteur

Reports
5:15 - 6:00 ASP Members

Meeting

6:30 Awards Reception
7:30 Awards Banquet
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Exhibits - Sauganash Grand Ballroom

The following will be exhibiting during the conference in the Sauganash Grand Ballroom. Please be sure to stop by during
exhibit hours.

Exhibit Hours:

Tuesday, September 4 6:00 p.m. to 7:30 p.m. Welcome Reception
Wednesday, September 5 9:30 a.m. to 5:00 p.m.

Thursday, September 6 8:30 a.m. to 5:00 p.m.

Friday, September 7 8:30 a.m. to 3:00 p.m.

The Adler Planetarium & Astronomy Museum

The Adler Planetarium & Astronomy Museum—America’s First Planetarium—was founded in 1930 by Chicago business leader
Max Adler. The museum is home to two full-size planetarium theaters, including the world’s first all-digital projection StarRider
Theater and one of the world’s most important antique instrument collections. The Adler is a recognized leader in science
education, with a focus on inspiring young people, particularly women and minorities, to pursue careers in science. Visit our
booth to explore our wide array of shows, books, distance learning and educational resources.

www.adlerplanetarium.org

American Astronomical Society, Education Office

The American Astronomical Society (AAS) is the major organization of professional astronomers in North America. Its principal
objective is to promote the advancement of astrophysics and closely related branches of science. The membership includes
physicists, mathematicians, geologists, biologists, engineers and others whose research interests lie within the broad spectrum

of subjects now comprising contemporary astronomy. Because today’s students are tomorrow’s scientists, the AAS Education
Office supports members of the astronomical community who teach, who carry out research in the emerging field of astronomy
education, who create educational resources, and, who participate in outreach to the public. The Education Office sponsors sessions
and workshops for educators and students at the AAS Meetings. It publishes and distributes A Universe to Explore: A Guide to
Careers in Astronomy, and The Ancient Universe: How Astronomers Know the Vast Scale Cosmic Time as well as other booklets
and publications. The Harlow Shapley Lectureships Program provides visits to undergraduate campuses by astronomers. The
Workshop for New Faculty in Physics and Astronomy is held every fall and its main goal is to help new faculty be effective teachers.

Www.aas.org

Astronomical Society of the Pacific

The ASP’s numerous education and outreach programs include: Project ASTRO, the Universe in the Classroom teacher’s
newsletter, The NASA Night Sky Network, Astronomy From the Ground UP, Family ASTRO, Cosmos in the Classroom
symposia, and the SOFIA Education and Public Outreach program. Your membership in the ASP is the first step to support the
one organization whose primary missing it to advance science literacy through engagement in astronomy for students of all ages.
Come visit us to learn about our latest education programs and find out how, beyond membership, you can partner with us.

www.astrosociety.org

Digitalis Education Solutions, Inc

The Digitarium™ Alpha 2 portable digital planetarium system makes teaching astronomy easy, fun, and exciting. Set up the
Digitarium™ system and a Digitalis inflatable dome in a gym for an instant planetarium that engages students of all ages. You
can show the sky from any point on Earth or from other planets or moons, demonstrate annual motion, zoom in on or label any
object in the sky, show constellations from several cultures, demonstrate the effects of precession, create your own prerecorded
segments or shows using the scripting feature, display images or videos from a DVD or USB pen drive, play third-party fulldome
video shows with 5.1 channel surround sound support, and much more. Portable, affordable, and flexible, the Digitarium™
Alpha 2 will revolutionize your astronomy teaching!

http://digitaliseducation.com
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Exhibits - Sauganash Grand Ballroom

Learning Technologies, Inc.

For the past 30 years, Learning Technologies, Inc (LTT) has produced and marketed the STARLAB Portable Planetarium, the
world’s best-selling planetarium with an opto-mechanical projection system, the STARLAB FiberArc. We are now pleased to
offer a newly created all-in-one digital planetarium system, Digital STARLAB, driven by Starry Night Small Dome™ software.
Featuring a custom fisheye lens, this projection system has superior contrast and accurate, bright stars right down to the horizon.
Digital STARLAB and the STARLAB FiberArc can be used in schools and for outreach programs using our portable dome, or

a small, fixed dome. Interactive teaching materials for all grade levels, training and support are included with either system. In
addition to the STARLAB, LTI offers many astronomical products including the Sunspotter, the safer solar telescope, Project
STAR Hands-on Science Materials, software, games, books, posters, and more.

www.starlab.com

National Radio Astronomy Observatory

The National Radio Astronomy Observatory designs, builds and operates the world’s most sophisticated and advanced radio
telescopes. Scientists from around the world use these powerful tools to study the Sun, planets and other objects in our own solar
system, as well as distant stars, galaxies, and other mysterious objects many millions, or even billions of light-years away. Our
educational and public outreach mission is to support the development of a society that is both scientifically and technically literate.

www.nrao.edu

Sloan Digital Sky Survey

The Sloan Digital Sky Survey (SDSS) is the most ambitious astronomical survey ever undertaken. It provides detailed optical
images covering more than a quarter of the sky, and a 3-dimensional map of about a million galaxies and quasars. As the survey
progressed, the data were released to the scientific community and the general public in annual increments and are available
online via Sky Server. The SDSS uses a dedicated, 2.5 meter telescope on Apache Point, NM, equipped with two powerful special-
purpose instruments. The 120-megapixel camera can image 1.5 square degrees of sky at a time. A pair of spectrographs fed

by optical fibers can measure spectra of more than 600 galaxies and quasars in a single observation. A custom-designed set of
software pipelines keeps pace with the enormous data flow from the telescope. The project is now in a second phase called SDSS-
I1. Science projects in SDSS-II include the Sloan Extension for Galactic Understanding and Exploration (SEGUE) and the Sloan
Supernova Survey. This project will last through mid-2008, and the data will be released to the public on SkyServer.

www.sdss.org

SLOOH.COM — A New Way to Explore Space LIVE

SLOOH.COM is an online network of observatories, broadcast live through patented technology and easy to use web interface.
Our flagship observatory is located at the Astrophysics Institute of the Canary Islands, with two more online soon in Chile and
Australia. With members in over 70 countries, Slooh is a robust astronomy learning community. This past year, we regularly
produced international outreach events including the Transit of Mercury and Comet McNaught with live radio broadcasts—
interactively connecting the public to professional astronomers around the world. Slooh for Schools launches this fall. Contact
tierney@slooh.com for customized outreach opportunities and partnerships.

www.slooh.com

SOFIA/USRA

The Stratospheric Observatory for Infrared Astronomy (SOFIA) will be a remarkable EPO tool, with on-board facilities designed
to support educators, journalists and other guests on research flights in close proximity to science as it really happens. Visit our
booth to find out more about the program and to view a DVD of SOFIA in its first flight.

www.sofila.usra.edu

Starry Night Education

Starry Night® is the world’s leading family of astronomy software and DVDs. Starry Night’s excellence has been recognized

for years by the prestigious Parents’ Choice Foundation and recently received a Codie Award from the Software & Information
Industry Association (SIIA). Starry Night Education® publishes the top selling astronomy curriculum software for Elementary,
Middle and High School and is bundled with more college astronomy textbooks than any other astronomy application. Starry
Night is a key partner providing software and technology to among others Spitz®, the planetarium company and to LTI®, makers
of the SciDome® Portable Planetarium.

www.starrynight.com
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Special Events

The ASP has lined up some very exciting events during our conference. Here are some reminders for those of you who have
purchased tickets or signed up in advance and information if you wish to pass along your ticket to someone else.

Tuesday September 4

Welcome Reception
Sauganash Grand Ballroom, Holiday Inn Chicago Mart Plaza

(All attendees welcome)
6:00 — 7:30 p.m.

Conference attendees are invited to our opening reception at the hotel featuring a preview of our exhibitors and lots of
food. You will need to check in at registration just in front of the Exhibitor & Poster Hall, Sauganash Grand Ballroom.
Attendance badge is required for entrance.

Seeing in the Dark film with Timothy Ferris
Sauganash Grand Ballroom, Holiday Inn Chicago Mart Plaza

(All attendees welcome)
7:30 —9:00 p.m.

Early arrivals will join us for an exclusive advance showing of Seeing in the Dark, an upcoming PBS film by Timothy Ferris.
Don’t miss out on the opportunity to view this 60-minute, state-of-the-art documentary, written, produced and narrated
by award-winning filmmaker, journalist and best-selling author Timothy Ferris. The evening finishes off with a Q&A with
Dr. Ferris. The program will air nationally on Wednesday, September 19 at 8:00 p.m. on PBS (check local listings).

Wednesday September 5

Open House & Reception at The Adler Planetarium & Astronomy Museum

Supported by the International Boundary Explorer (IBEX) Mission

6:00 — 10:30 p.m.

Join conference co-host Adler Planetarium & Astronomy Museum for an exclusive evening of special events, dining, and
socializing including: planetarium shows including TimeSpace, a portion of which was funded by the Interstellar Boundary
Explorer (IBEX) EPO program; special “state of the art” visualization demonstrations from conference sponsors Sky-Skan
and Evans & Sutherland; educational activities and demonstrations, including EPO-funded activity carts on the topics of
ultraviolet light and craters; an educator resource room, showcasing Adler’s offerings for teachers and schools; tours of
Adler’s new Space Visualization Laboratory; and demonstrations of Interactive Educational Media programs. All exhibit areas
will be open and food will be served. Bus transportation will be provided between the Holiday Inn and the Adler starting at
5:30 p.m. Spouses and guests are welcome. Join us for a wonderful evening of interactive and immersive experiences!

Friday September 7

ASP Members Meeting
Steamboat Hotel Room, Holiday Inn Chicago Mart Plaza

5:15 — 6:00 p.m.

Free to all ASP Members. No registration to the ASP Conference is necessary.
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Special Events

Catherine Wolfe Bruce Gold Medal

Awarded since 1889 for a lifetime of
outstanding research in astronomy

Martin Harwit

Amateur Achievement Award

For significant observational or technical achievements
by an amateur astronomer

Peter F. Williams

Richard H. Emmons Award

For excellence in college astronomy teaching

Andrew Fraknoi

Las Cumbres Amateur Outreach Award

For outstanding outreach by an amateur astronomer
to children and the public

Richard J. Smith

2007 ASP Award Winners

Thomas J. Brennan Award

For exceptional achievement related to
the teaching of astronomy at the high school level

Kenneth W. Zeigler

Klumpke-Roberts Award

For outstanding contributions to the
public understanding and appreciation of astronomy

Noreen A. Grice

Robert J. Trumpler Award

For a recent Ph.D. thesis considered
unusually important to astronomy

Edo Berger

I e e

Maria and Eric Muhlmann Award

For important research results based upon
development of groundbreaking instruments and techniques

Harold A. McAlister & the CHARA Team

Friday September 7

2007 ASP Awards Banquet
Co-sponsored with DePaul University

Wolf Point Ballroom, Holiday Inn Chicago Mart Plaza

6:30 p.m. Reception followed by a Banquet at 7:30 p.m.

The ASP will present this year’s awards at the Society’s Annual Meeting Awards Banquet at the Holiday Inn on Friday,
September 7, 2007. The annual ASP awards recognize meritorious work by professional and amateur astronomers, science

educators, and those who engage in public outreach.

Advance purchased tickets are required to attend this event. Your ticket is included with your registration packet. If your
pre-purchased ticket is not in your packet, please visit the Registration Desk. If you wish to transfer your ticket to another
registrant, you can use the message board to post your announcement. The ASP cannot accept any refunds to this event.




Special Events

Saturday September 8

Yerkes Observatory Tour
Pre-purchased ticket required
9:00 a.m. — 5:30 p.m.

Yerkes Observatory was established in 1897 as an astrophysical research facility of The University of Chicago. The tour
will include seeing the world’s largest refractor, the 24 inch or 41 inch reflectors, and the engineering center where the
High-resolution Airborne Wideband Camera (HAWC) instrument for NASA’s Stratospheric Observatory For Infrared
Astronomy (SOFIA) is under construction. The tour also includes the Questor Museum emphasizing the importance

of cultural contributions by Yerkes staff to the Village of Williams Bay as well as displays of historical instruments, and a
close look at the interesting architecture of the building. Today this historic site is being transformed into a regional center
for science education. The tour will highlight our education programs including the Illinois Math Science Partnership,
Astronomy Resources Connecting Schools, and the NSF funded Yerkes Astrophysics Academy for Young Scientists. The
tour fee includes bus transportation and a lunch. Tours are subject to cancellation based on attendance numbers.

The Power
of Experience...

At E&S we know “if you can’t see it on the dome, it doesn’t exist.”

And with all the current data, astronomy information, and scientific knowledge available, you need a software and
hardware solution that can help you quickly translate that information into meaningful and compelling fulldome
experiences.

That's why we've dedicated our 25 years experience in the planetarium market to give Digistar the most well-
engineered set of features available today. Features inspired and refined by feedback from our Digistar users
all around the world. Powerful digital astronomy features and fulldome video capabilities that we place in
your hands. Features thathelp uncomplicate the show production process and bring all of the information
together on your dome.

Using Digistar, your creativity can exist on the dome more powerfully and easily than you may
have previously thought. If you've been waiting to move up to Digistar, now is the perfect
time to set your imagination free and put the power of Digistar to work for you.

EVANS & SUTHERLAND

www.es.com
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Plenary Speaker

George D. Nelson

Director of Science Mathematics, and Technology Education
Western Washington University

Is There Room for Space: EPO and the Big Education Reform Picture
Wednesday September 5, 8:00 a.m.

Can we improve student learning of astronomy without simultaneously improving all

science education? Can we improve science education without also improving the teaching of
mathematics, social studies, reading, and writing? Can we improve teaching in general without
changing how schools are structured i.e. how time and resources are used, how curricula are
designed and materials are selected, how professional development is conceived and implemented? Can we change school
structure without improving how new teachers and administrators are prepared in the colleges and universities? Can we
improve teacher preparation without improving student learning of astronomy?

The education reform challenge is so huge and astronomy is such a small part of the curriculum. Yet, I will argue, unless
we collaborate to develop the best standards, the best curriculum materials, the best assessments, the best professional
development—in astronomy—all while becoming deeply engaged in the larger education reform, we might as well stay
home. When it comes to the schools, EPO is not an avocation; it is important, serious work. There are some great things
happening, there is room for more.

Networking Sessions — Wednesday & Thursday

Be sure to attend our new Networking Sessions. Based on feedback from previous ASP conferences, this year’s conference will
include special sessions designed to encourage informal networking among participants. During these sessions, participants
can meet with others interested in learning about or working in a particular area of interest. The intent is to get people talking
to each other.

Topics for Networking Sessions include:

* Partnering with Museums and Science Centers

* Research in Learning

* Creating NASA products

» Partnering with Youth/Community Groups

+ Telescope Networks for Education

* Working in the world of formal K-12 Education

See errata sheet for details.

Rapporteurs — Conference Wrap up Session

This year we are delighted to invite four individuals to serve in a special role for the conference. They will spend the conference
following a thematic strand of sessions in an effort to report back to the group on activities that took place, themes that
emerged, and collective lessons learned. The last session on Friday afternoon is set aside for these special reports so that
we can reflect on the work that was done, and where we have to go as a community. Please support the efforts of these
rapporteurs by chatting with them, providing information to them as they request it, or filling them in on sessions that they
are unable to attend. We hope that this new feature will allow us better closure at the meeting and help alleviate the difficulties
we all face when choosing between multiple excellent sessions scheduled in one block.
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Give a Gift of Membership to the ASP

Share your love for astronomy with a friend.

Membership Rates (select one) GIFT RECIPIENT OR NEW MEMBER INFORMATION
O $35 Student Name
O $48 Individual Street Address '
O $75 Family (membership for 2) City State Zip
O $108 Technical Membership (includes PASP) Country
Telephone
Benefits E-mail Address
GIFT DONOR INFORMATION

© One year subscription to Mercury magazine
© 10% discount at the online AstroShop Name
© Special rates at ASP workshops and conferences Street Address

© Voting privileges in Society elections City State Zip
. f Country
© Bi-monthly E-mail Newsletter
Telephone

E-mail address

TWO EASY WAYS TO SIGN UP
Sign Up Online! Mail form and payment by check made to the ASP to:
Safe « Easy + Additional membership categories available. Astronomical Society of the Pacific
. 390 Ashton Avenue, San Francisco, CA 94112
PSS (415) 337-1100 x 105 » membership@astrosociety.org

Carl Zeiss
powerdome® Theaters

Powerful Tools for Education
Excitement in Fulldome

Learn more about the mission and E/P@ partnership
at the Adler O House. Septem , 6-10:30 pm

| Interstellar Boundary Explorer ,,\S,EEF!!J-MEEFE
www.ibex.swri.edu oweradsry Laura Misajet

(800) 726-8805
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) Astronomical Society of the Pacific
119th Annual Meeting

EPO and a Changing World:

Creating Linkages and Expanding Partnerships
A NATIONAL CONFERENCE

PROGRAM

Key to the Poster Session Codes

WE - Wednesday
TH - Thursday
FR - Friday

Conference Strands
The EPO Profession: A Changing World

Innovative Partnerships and Delivery Methods: Creating
Linkages and Expanding Partnerships

Towards Broadening the Audience

The Evolving Nature of Astronomy Research and
Implications for EPO: Creating Linkages
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Wednesday Poster Session
Time: 7:30 - 11:30 a.m.; 1:00 - 5:30 p.m.

Poster Location: Sauganash

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

9:30 a.m. Oral Overview Wolfe Point

Poster presenters are invited to give a 60-second overview of their poster to
conference attendees using a single overhead transparency between 9:30
a.m. and 10:00 a.m. in Wolfe Point. Posters are changed each day and are
available from 7:30 - 11:30 a.m. and 1:00 - 5:30 p.m. in Sauganash.

WEO1 Creating Sister Cities: An Exchange Across
Hemispheres

Mark Adams, NRAO, mtadams@nrao.edu
Sergio Cabezon, AUI/NRAO, scabezon@nrao.edu
Eduardo Hardy, AUI/NRAO, ehardy@nrao.edu
Robyn Harrison, NRAO, rharriso@nrao.edu

Sponsored by Associated Universities, Inc. (AUI) and the National
Radio Astronomy Observatory (NRAO), this project creates a cultural
and educational exchange program between communities in South and
North America, linking San Pedro de Atacama in Chile and Magdalena,
New Mexico in the United States. Both communities have similar
demographics, are in relatively undeveloped regions of high-elevation
desert, and are located near major international radio astronomy research
facilities. The Atacama Large Millimeter/submillimeter Array (ALMA) is
just 40 km east of San Pedro; the Very Large Array (VLA) is just 40 km
west of Magdalena. In February 2007, the Mayor of San Pedro and two
teachers visited Magdalena for two weeks; in July 2007 three teachers from
Magdalena will visit San Pedro. These visits enable the communities to
lay the foundation for a permanent, unique partnership. The teachers are
sharing expertise and teaching methodologies for physics and astronomy.
In addition to creating science education opportunities, this project offers
students linguistic and cultural connections. The town of San Pedro, Chile,
hosts nearly 100,000 tourists per year, and English language skills are highly
valued by local students. Through exchanges enabled by email and distance
conferencing, San Pedro and Magdalena students will improve English
and Spanish language skills while teaching each other about science and
their respective cultures. This poster describes the AUI/NRAO Sister Cities
program, including the challenges of cross-cultural communication and
the rewards of interpersonal exchanges between continents and cultures.

WEO02 It Takes an e-Village

Fraser Cain, Universe Today/Astronomy Cast, frasercain@gmail.com
Pamela Gay, SIUE/Astronomy Cast, pgay@siue.edu

Thomas Foster, SIUE, tfoster@siue.edu

Phil Plait, Bad Astronomy, thebadastronomer@gmail.com

Online discussion groups, such as the popular BAUT Forum, bring together
astronomy enthusiasts with amateur and professional astronomers to
discuss astronomy news, views, and dreams. Within this digital community,
we look to discover if an e-village can raise an astronomer. In this pilot
study, we follow 3 individuals as they go from forum newbie to community
elder. We examine their posting habits to determine if it is possible to

quantify learning within the bulletin board-based forum environment.
We specifically document how the difficulty levels of user questions and
the patterns of their responses to questions can be used to document
growth in knowledge base and confidence in material. In this poster, we
put particular emphases on the creation, validation, and evaluation of our
interpretive rubric used to track the development of our three users along
the previously identified dimensions. In effect, can we create an objective
tool to measure learning from participation in an e-village? The rubric will
allow E/PO evaluators to judge the effectiveness of forums in meeting both
educational and community needs given limited finances. The rubric will
also open up new avenues for educational researchers exploring the impact
of internet-based learning tools. This tool is the first step in a broader study
to assess learning within the BAUT Forum, the largest online astronomy
forum. We strive to achieve a statistical significant sample of life-long
learners. URL for More Information: http://www.starstryder.com

WEO03 JINA: Bringing Nuclear Astrophysics to K-12 Students
Zach Constan, Michigan State University, constan@nscl.msu.edu

The JINA (Joint Institute for Nuclear Astrophysics) Physics Frontier Center
enables swift communication and stimulate collaborations among astronomers,
astrophysicists and nuclear physicists. Part of its mission is to introduce those
fields into the classroom—from the academy to secondary school students to
the public—providing opportunities for meaningful collaboration whenever
possible. JINA’s outreach goals include contributing to science education at K—12
level, reaching the public primarily through the internet, and increasing diversity in
the field of nuclear astrophysics. This poster will present some of the myriad ways
JINA achieves those goals, through summer programs, hands-on experiments,
and magnetic marbles. URL for More Information: www.jinaweb.org

WE04 Fredrickson Park: From Toxic Hazard to
Community Science Education Center

Ruth Craft, South Bend Community School Corporation,
reraft@sbesc.k12.in.us

Patrick D. Bridges, Boy Scouts of America-LaSalle Council
Gary Gilot, City of South Bend Department of Public Works

Phil St. Clair, Institutional Affiliation: City of South Bend
Department of Parks and Recreation

Philip Sakimoto, University of Notre Dame
Jesse Warren, South Bend Community School Corporation

Fredrickson Parkis an on-going venture, the result of collaborative planning
and development in South Bend, Indiana. This city park lies within a low-
income residential neighborhood not far from the University of Notre
Dame and until recently was a casual dump, an eye-sore, and a toxic
hazard. Through a unique coalition of community organizations, the area
has been converted to a prairie-ecosystem park available for community
use, has become the home of the administrative offices of the Boy Scouts
of America-LaSalle Council, and is the pilot site for curriculum-based
field trips for children in the South Bend Community Schools with Notre
Dame, Saint Mary’s, and Indiana University-South Bend students assisting.
Priority plans include enhanced nature and physical fitness trails with
expanded earth and space science inquiry stations for school, scout, and
community use. In addition, a scale model of the Solar System is planned
to start at the park and extend into the heart of the city. Fredrickson Park
is a community success serving South Bend students and families through
formal and informal science education.
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WEO05 Mini-Partnerships: Successes of “Just Asking”
Alice Enevoldsen, Pacific Science Center, alice_enevoldsen@pacsci.org

Partnerships between scientists and educational institutions are
usually complex, involving overhead, management, grant applications,
responsibilities, and a mutually-beneficial arrangement. Though this is
very powerful, it is not the only way for scientists and educators to work
together and share new science with the public. We should also explore
mini-partnerships: partnerships that have a minimal time commitment
and no ongoing responsibilities. For example: five times between January
and May, when I was writing various curricula or articles, I found I was
missing some piece of information, usually on a very recent discovery.
The lack of published information on these recent finds led me to directly
contact the team making the discovery, with a carefully-worded, pertinent
question. Every time I asked, I received a cheerful, prompt reply, with an
answer to my question and an offer for assistance in the future. The key to
the success of these mini-partnerships has been politeness, understanding
of time constraints, knowing what question to ask, and being able to
interpret the answer. This poster discusses hypotheses about my successes,
and has suggestions for how to empower yourself or your institution to
take advantage of similar opportunities.

WEO06 Space Science Core Curriculum For Elementary
and Middle Schools: A GEMS and NASA Collaboration

John Erickson, Lawrence Hall of Science, GEMS, jerick@berkeley.edu

Traci Wierman, Lawrence Hall of Science, GEMS,
twierman@berkeley.edu

Great Explorations in Math and Science (GEMS) at the Lawrence Hall
of Science, U.C. Berkeley has teamed with five NASA EPO and Forum
partners to create a space science core curriculum for grades 3-5 and
grades 6-8. This set of eight units began with a survey of teacher needs for
space science. These needs include a coherent sequence that fits realistically
within a teacher’s available instructional timeframe, a curriculum that
addresses science content standards, lessons that can be applied flexibly
within a grade or across several grades, and assessments of student
learning. The poster will display elements of the collaboration process
and the design process that GEMS and NASA partners used to weave
together new and existing material to make the Space Science Sequence.
These processes helped the Space Science Sequence to provide a thorough
and meaningful treatment of selected big ideas in astronomy, including
the role of observation, evidence, and models in developing astronomical
knowledge. There will be data from the field tests of the Sequence showing
successes and lessons learned, and there will be recently published and
soon-to-be published sample readings, activities, and assessments from
the Space Science Sequence. URL for More Information: http://www.
lawrencehallofscience.org/gems/NextGEMS. htm#CCS

Wednesday, September 5, 2007 « Posters

WEO07 The Black Hole Experiment Gallery

Roy Gould, Harvard-Smithsonian Center for Astrophysics,
rgould@cfa.harvard.edu

Mary Dussault, Harvard-Smithsonian Center for Astrophysics,
mdussault@cfa.harvard.edu

Erika Reinfeld, Harvard-Smithsonian Center for Astrophysics,
ereinfeld@cfa.harvard.edu

Simon Steel, Harvard-Smithsonian Center for Astrophysics,
sjsteel@cfa.harvard.edu

The Smithsonian Astrophysical Observatory (SAO) is leading a project
to engage museum-goers in exploring the recent breakthroughs and
outstanding mysteries in our scientific understanding of black holes, through
a 2500 square foot national traveling exhibition; a portfolio of educational
materials and programs; and an associated website. Due to open in 2009,
The Black Hole Experiment Gallery benefits from the expertise of many
collaborators: The Association of Science-Technology Centers (ASTC); the
design firm, Jeff Kennedy Associates; evaluators from Goodman Research
Group; an advisory team of leading astrophysicists and free-choice learning
experts; and researchers and educators from the SAO, universities,and NASA.
The project’s overarching goals for visitors are: 1) to increase engagement,
awareness and interest in current astronomy research among diverse
audiences; and 2) to increase participants’ knowledge, understanding, and
personal meaning-making around ideas of gravity, black holes, tools and
techniques of astronomers, and theory and evidence in science. This poster
will highlight the first phase of exhibit development, and will describe two
innovations that are being explored through this project: Partnerships with
community-based programs are supporting the authentic involvement of
culturally diverse youth as exhibit development collaborators. Secondly,
the project is using computer-networked exhibit technologies that allow
visitors’ to capture their observations and experiences at one exhibit area
in a “digital diary” that follows them to subsequent areas. We will report
on use of this technology to personalize visitors’ experiences; to extend
learning beyond the gallery; and to collect embedded evaluation data.

WEO08 Don’t Reinvent the Wheel!

Suzanne Gurton, Astronomical Society of the Pacific,
sgurton@astrosociety.org

Michael Bennett, Astronomical Society of the Pacific,
mbennett@astrosociety.org

In an evolving EPO world where funding sources are changing and some
are drying up, the ASP can help you get more mileage from your EPO
dollars and still reach diverse audiences with engaging hands on experiences
in astronomy. The ASP is actively involved in professional development
projects for networks of museum educators, K-12 educators, Community
college instructors, and amateur astronomers. This poster will feature
programs, products and partnership opportunities for working with the
ASP. URL for More Information: www.astrosociety.org/education.html

WEQ9 “Other People’s Money” — Partnering with
Children’s Book and Media Publishers to Produce Space
Science Educational Materials.

Arthur Hammon, NASA/Jet Propulsion, ahammon@jpl.nasa.gov

Two successful partnerships of NASA/Jet Propulsion Laboratory with
commercial publishers of children’s educational materials, Don Johnston
Publishing and Knowledge Adventure, will be presented. Samples of books
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and DVDs will be displayed. Methodology, legal issues, no-cost agreements,
expert review and proper attribution will be shown with sample products
displayed. A handout will be available for participants which summarizes
the process of infusing value-added and scientifically correct content into
commercially produced materials. Issues of conflict of interest, ethics and
promotion will be addressed.

WE10 Developing the “Multiwavelength Astronomy:
Galaxies in a Different Light” Activity

Mary Kay Hemenway, University of Texas at Austin,
marykay@astro.as.utexas.edu

Shardha Jogee, University of Texas at Austin, sj@astro.as.utexas.edu

Kyle Fricke and Randi Worhatch, University of Texas at Austin,
kylef@astro.as.utexas.edu

Laurie F. Ruberg, Wheeling Jesuit University, Center for
Educational Technologies, Iruberg@cet.edu

“Multiwavelength Astronomy” is designed to lead high school students
to an understanding of how astronomers use different wavelengths to
learn about the nature of galaxies. In developing the activity we followed
guidelines from the NASA-funded Virtual Design Center created by the
Center for Educational Technologies at Wheeling Jesuit University. With the
project rationale and standards-alignment analysis completed, we surveyed
high school students from several classes about their understanding of and
interest in topics related to galaxy research. Their responses, and later pilot
tests with secondary teachers and students, informed the development
team’s efforts. Among the topics are electromagnetic spectrum, false-
color imaging, image resolution, Wien’s law, and galaxy morphology.
These were chosen to serve as pre-requisites for future analysis activities
that involve students using data sets from the HST Advanced Camera
for Surveys, from the Galaxy Evolution, Morphology and SEDs (GEMS)
survey, one of the widest-area galaxy surveys conducted in two filters with
HST to date, as well as data from other observatories. Our description of
the development process will illustrate how we structured activities to
move from introductory, hands-on sorting of images (in this activity) to
computer intensive and conceptually challenging activities (future) with
the design goal of incrementally increasing student conceptual learning.
Products for this activity include student and teacher guides, series of
images in different wavelengths, a PowerPoint presentation, and sample
materials for student assessment and evaluation of the activities. Support
from NASA grants NAG5-13063 and NNG-06GB99G and NSF grant AST-
0607748 is gratefully acknowledged.

WE11 Plans in Canada for the International Year of
Astronomy 2009

James Hesser, NRC-HIA, jim.hesser@nrc.gc.ca

Jayanne English, University of Manitoba,
jayanne_english@umanitoba.ca

Rémi Lacasse, Fédération des astronomes amateurs du Québec,
remi@astromirabilis.com

Scott Young, The Manitoba Museum, scyoung@manitobamuseum.ca
John Percy, University of Toronto, jpercy@utm.utoronto.ca

2009 offers an outstanding opportunity for people to (re)connect to the
beauty of the night sky and the wonder of astronomical discovery as
the world celebrates the International Year of Astronomy. Through its
member countries, the International Astronomical Union is exploring

and advocating global programs and co-ordination, a process Canada
is supporting. Professional and amateur astronomers in Canada are
working together to form new partnerships with the informal education
community, First Nations (Aboriginal) and Inuit organizations, arts and
cultural organizations and others. We envision a spectrum of enjoyable
educational activities that could engage every Canadian, with one of our
goals being to have some impacts that last far beyond 2009. How we turn
“could engage every Canadian” into reality requires collective creativity
and energy. With representatives from diverse sectors, our national
steering committee (which we represent) is actively working to launch
the programs in time for their full realization in 2009 and beyond. The
linkages we envisage mirror the strands or themes of this ASP conference,
and our poster reports on the state of Canadian activities.

WE12 Get the Picture: The Virtual Astronomy
Multimedia Project

Robert Hurt, Spitzer Science Center, hurt@ipac.caltech.edu

Lars Lindberg Christensen, ESA/Hubble, lars@eso.org

Adrienne Gauthier, University of Arizona, gauthier@as.arizona.edu
Ryan Wyatt, California Academy of Sciences, rwyatt@calacademy.org

High quality astronomical images, accompanied by rich caption and
background information, abound on the web and yet are notoriously
difficult to locate efficiently using common search engines. “Flat” searches
can return dozens of hits for a single popular image but miss equally
important related images from other observatories. The Virtual Astronomy
Multimedia Project (VAMP) is developing the architecture for an online
index of astronomical imagery and video that will simplify access and
provide a service around which innovative applications can be developed
(e.g. digital planetariums). Current progress includes design prototyping
around existing Astronomy Visualization Metadata (AVM) standards.
Growing VAMP partnerships include a cross section of observatories,
data centers, and planetariums. URL for More Information: http://www.
communicatingastronomy.org/repository/

WEI13 SEPPO: Science & Education Partnerships in
Public Outreach

Kevin Lee, University of Nebraska, klee6@unl.edu

This poster will report on the SEPPO project which involves the pairing of
undergraduate science and education majors to lead public outreach events.
The students participate regularly in a training seminar which prepares
them to lead such events. The events include 1) public presentations
involving interactive demos and computer simulations typically given
in auditoriums, 2) hands-on activities in informal science settings such
as observatories and museums, 3) hands-on activities for youth group
meetings such as girl scouts and 4-H, and 4) programs in schools focusing
on science standards. These programs have included presentations on
Light in Astronomy and Astrobiology as well as activities on building a
telescope, spectrometer, and planisphere. In addition to the educational
benefits for the recipients of our public programs, there are tremendous
positives to having science students partner with education students. Both
bring unique experiences and perspectives to the vents and the partnering
“builds collaboration into the educational system” When the science
students become the scientists of the future and the education students
become the teachers of the future, they will have had positive experiences
in working together, will recognize the value of such collaboration, and will
feel comfortable interacting in such relationships. SEPPO is funded by the
NASA IDEAS program. URL for More Information: http://astro.unl.edu
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WE14 A Farewell to Space Science Network Northwest
Julie Lutz, University of Washington, jlutz@astro.washington.edu

Space Science Network Northwest (S2N2) was funded for five years by
what is now called the NASA Science Mission Directorate (SMD). S2N2
was an unusual model in that it was based within the offices of the NASA
Space Grants in its region of coverage via a subcontract arrangement.
The S2N2 states were far-flung: Alaska, Hawaii, Idaho, Montana, Oregon,
Washington and Wyoming. Of all the SMD EPO Broker/Facilitators,
S2N2 had by far the fewest space scientists and the fewest urban areas.
Over its lifetime, the participants in S2N2 and its activities learned some
lessons about collaborations that will be useful to others involved in EPO
activities and partnerships. We also have some challenges and frustrations
to share. This poster on the S2N2 collaboration will summarize some of
the group’s accomplishments, challenges and lessons learned. URL for
More Information: http://www.s2n2.org

WE15 The Global Telescope Network

Kevin McLin, Sonoma State University, mclin@sonoma.edu

Lynn Cominsky, Sonoma State University, lynnc@universe.sonoma.edu

The Sonoma State University Education and Public Outreach group (SSU
E/PO) coordinates the Global Telescope Network (GTN)—an informal
association of scientists, students, individuals and observatories interested
in supporting NASA’s Gamma-ray Large Area Space Telescope (GLAST)
and Swift missions, as well as the joint ESA/NASA XMM-Newton mission.
Partners and associates in the GTN obtain and reduce ground based
observations for objects related to the primary science goals for these
missions and work together with NASA mission scientists to conduct
multi-wavelength studies of exotic objects such as monstrous black
holes, and highly-magnetized neutron stars and white dwarfs. The Global
Telescope Network provides hands-on classroom activities and engaging
instructional materials for a range of levels and interests, including Cookie
Cutter Photometry and Jelly Bean Spectroscopy. We also provide mentoring
in research practices, telescope use, data analysis and other educational
resources. URL for More Information: http://epo.sonoma.edu

WEI16 CI-Team: Introducing Quasar Research to High
School Science Teachers Using the Cyberinfrastructure

Michelle Nichols, Adler Planetarium, mnichols@adlerplanetarium.org

This is an exciting time for astronomy research—never before has so much
astronomy data been easily available to the general public. The hard part has
been packaging research of that data into digestible pieces. Organizations
are bringing amazing possibilities to teachers, students, and the public by
utilizing the connectivity and capabilities of the Internet. In late 2005, the
National Science Foundation funded several two-year cyberinfrastructure
demonstration projects. One team that received support, including the
Adler Planetarium & Astronomy Museum, Hands-On Universe (HOU),
the Sloan Digital Sky Survey (SDSS), and The Collaboratory Project at
Northwestern University, has designed a teacher professional development
and student research program to allow participants to actively participate in
quasar research using tools made available through the cyberinfrastructure.
This endeavor was built on a prior project also funded through NSF: the
Strategic Technology Astronomy Research Team (START) Collaboratory.
The goal of the new project is to bring 21st century science research
techniques into high school classrooms using large Internet-accessible
astronomy databases, remote-request telescopes, web visualization, and
online tools. The initial teacher professional development program began
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in Summer 2006 at the Yerkes Observatory, and the student research project
began in Fall 2006 in several classrooms around the country. This poster
will give an overview of the project and classroom activities, results of
implementation of the project with students during the 2006-2007 school
year, and implementation plans for the 2007-2008 school year.

WE17 Ten Ways to Engage Your Students with Innovative
Technology

Brendan Noon, Argo Community High School, bpnoon@sbcglobal.net

Whether you moodle, google, or doodle, technology is an essential part
of developing engaging lessons. This poster presentation demonstrates a
variety of innovative methods that are being developed in conjunction with
an online science curriculum (www.sciencewithmrnoon.com). Some of
the lessons that will be highlighted include implementing online learning
modules, Flash animated lectures, video podcasting, interactive quizzes,
live web conferencing, virtual simulations, online discussions, webquests,
game show review, classroom response systems (clickers) and tapping into
next generation mobile technology. URL for More Information: http://
www.sciencewithmrnoon.com/tech01.htm

WE18 Art Reinforcing Science

Pangratios Papacosta, Columbia College Chicago,
ppapacosta@colum.edu

The author will explain how he uses art in innovative ways to reinforce
the learning of science for students who are non-science majors. One way
is through a special semester-long assignment in which students must
express in any art form (painting, film, sculpture, drama, poetry, music
etc.) a science concept from their science course. These artistic creations are
the unconventional means by which students express their understanding
of science, its impact on our lives, or their appreciation for the grandeur
and mystery of nature, as revealed to us by science. In another more recent
type of assignment students are asked to visit the Art Institute of Chicago
where they examine paintings through the “lens of physics” They have to
select four paintings that suggest linkage to scientific concepts from fields
such as Relativity, Quantum theory or Cosmology. In their reports they
must explain in depth the physics concept that they associate with each
painting and justify the relevance of that metaphorical association. A
variety of evaluations and assessments show clearly that this method of
integrating science with the arts strengthens the understanding of science
and improves dramatically the students’ attitude towards science. The
author believes that this approach can be extended successfully to other
disciplines such as history, mathematics, humanities and social sciences.
Examples of artwork that relate specifically to astronomy and cosmology
are selected for this poster. URL for More Information: http://www.colum.
edu/Academics/Science_and_Mathematics/Faculty/Papacosta.ph
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WEI19 Designing an Open House for a Rural Community

Sandra Preston, The University of Texas McDonald Observatory,
sandi@stardate.org

Frank Cianciolo, The University of Texas McDonald Observatory,
frankc@astro.as.utexas.edu

Don Wallace, The University of Texas McDonald Observatory,
super@astro.as.utexas.edu

Rebecca Johnson and Nancy Davis, The University of Texas
McDonald Observatory, rjohnson@astro.as.utexas.edu

What do people who work at an observatory do? How do we communicate
what we do to a rural community? McDonald Observatory is located in a
rural part of West Texas, in one of the least populated areas of the state.
Our Open House model offers a wide range of activities for people to learn
about what we do, how we do it, and learn a little astronomy too. The
Open House model we will provide offers free admission to guests from
10 a.m. to 11:30 p.m. on the day of the event. It invites people from a
100-mile radius and beyond. Open House daytime events include showing
off a bright orange fire truck, serving hot dogs for lunch, participating
in a family educational activity, staff and astronomers demonstrating the
telescopes, astronomers talking about their research, viewing the moon and
Venus, and taking a 4-wheel vehicle tour into a unique eco-system of the
Davis Mountains. Evening events start out with live music at the StarDate
café and move on to a Twilight program, Constellation Tour, and viewing
through telescopes at the Visitors Center. Media are also invited to attend.
Our model includes planning tools for inviting and informing the media,
advertising the event to the community, involving and communicating
with staff working the event, inviting staff and their families, as well as
invitations to other constituents. We will report on the results of the Open
House and make recommendations from lessons learned. URL for More
Information: http://mcdonaldobservatory.org/openhouse/

WE20 Las Cumbres Observatory Global Telescope
Network: Keep Education in the Dark

Rachel J. Ross, LCOGTN, rross@Icogt.net
Jessica A. Barton, LCOGTN, jbarton@Icogt.net
Wayne E. Rosing, LCOGTN, wrosing@Icogt.net

The Las Cumbres Observatory Global Telescope Network is a privately-
funded, non-profit organization that is constructing two overlapping
networks of telescopes for scientific and educational use. The telescopes
will range in size from 0.4 meters to 2.0 meters, all with high quality
instrumentation including CCD imagers, spectrographs, planet cameras,
and near-infrared observing capabilities. All networked telescopes will be
accessed through a completely online interface that allows control of the
telescopes and use of the different imaging instruments. Any registered
school or group will be able to observe remotely from the comfort of their
classroom or science center, using a telescope that is currently in the dark,
half a world away. Accompanying the online telescope-control interface
will be a library of resources and activities that will be suited to many
learning environments including formal and informal education settings.
Networking with other EPO groups will allow us to build on existing
educational resources. Using LCOGTN as an additional tool will provide
another exciting avenue for bringing more awareness and enthusiasm
for science and technology to learners and educators. URL for More
Information: www.lcogt.net

WE21 Efforts of Space Science EPO Professionals to Meet
the Needs of Pre-Service Students and Faculty: Analysis of
Results

Laurie Ruberg, Center for Educational Technologies/W]U,
Iruberg@cet.edu

Denise Smith, Space Telescope Science Institute, dsmith@stsci.edu
Stephanie Shipp, Lunar Planetary Institute, shipp@Ipi.usri.edu
Christine Shupla, Lunar Planetary Institute, shupla@Ipi.usra.edu

Recognizing a unique opportunity to forge relationships with education
faculty and others invested in pre-service teacher preparation, NASA’s
Science Mission Directorate Education Support Network formed the
Pre-Service Education Working Group (PSEWG) in 2004. The PSEWG
is composed of scientists and educators from all regions of the United
States committed to facilitating better preparation of teachers in core
science concepts and pedagogy, while bringing the excitement of space
science directly into the classroom. The group facilitates partnerships and
coordinates efforts to: 1) develop a deeper understanding of pre-service
programs and needs; and 2) identify diverse ways to meet those needs
relating to space science education. This poster presentation will highlight
results of needs assessments, workshops, partnerships, findings from
survey research among stakeholders, and lessons learned in the following
seven areas over the course of its three years:

1) Collaborate with education faculty and others invested in pre-service
teacher preparation to develop an understanding of programs (case
studies);

2) Identify program needs with respect to space science content,
expertise, and resources;

3) Assess current involvement of space scientists and the education
community in pre-service education;

4) Identify opportunities for collaborations and partnerships;

5) Communicate needs, recommendations, and opportunities to the
NASA community;

6) Coordinate with the Education Support Network to identify relevant
scientific expertise, education research, educational materials and
activities; and

7) Coordinate with pre-service educator programs and invested partners
to facilitate their access to these resources.

The poster presentation will highlight innovative partnerships and delivery
strategies that have proven most successful. URL for More Information:
http://www.lpi.usra.edu/education/score/pre_service.shtml

WE22 Tormenta Espacial: Engaging Spanish Speakers in
the Planetarium and K-12 Classroom

Francisco Salas, Fiske Planetarium — University of Colorado at
Boulder, francisco.salas@colorado.edu

Doug Duncan, Fiske Planetarium — University of Colorado at
Boulder, dduncan@colorado.edu

Suzanne Traub-Metlay, Fiske Planetarium — University of
Colorado at Boulder, suzanne.metlay@colorado.edu

Reaching out to Spanish speakers is increasingly vital to workforce
development and public support of space science projects. Building on a
successful partnership with NASA’s TIMED mission, LASP and Space
Science Institute, Fiske Planetarium has translated its original planetarium
show—"“Space Storm”—into “Tormenta Espacial”. This show explores the
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Sun-Earth connection and explains how solar activity affects technology
and life on Earth. Solar scientists from NOAA’s Space Environment Center
and the University of Colorado at Boulder contributed to provide scientific
accuracy. Show content and accompanying educational materials are aligned
with state and national science standards. While designed for students in
grades 6-8, this show has been positively evaluated by students from grades
4-10 and shown to the general public with favorable responses. Curricular
materials extend the planetarium experience into the K-12 classroom so
that students inspired and engaged by the show continue to see real-life
applications and workplace opportunities. Fiske Planetarium offers both
“Space Storm” and “Tormenta Espacial” to other planetariums at a minimal
rate, including technical support for the life of the show. Thanks to a request
from a planetarium in Belgium, a version of “Space Storm” is available with
no spoken dialogue so that languages other than English or Spanish may be
accommodated. Collaborative projects among planetariums, NASA missions
(planned as well as active), research scientists and other parties keep EPO
activities healthy and well-funded. Fiske Planetarium staff strive to develop
and maintain partnerships throughout the EPO and informal education
communities. URL for More Information: http://fiske.colorado.edu

WE23 The International Year of Astronomy: NASA
Science Mission Directorate Contributions

Denise Smith, Space Telescope Science Institute, dsmith@stsci.edu

Mary Dussault, Harvard-Smithsonian Center for Astrophysics,
mdussault@cfa.harvard.edu

Hashima Hasan, NASA Headquarters/Science Mission Directorate,
hhasan@nasa.gov

Doris Daou, NASA Headquarters/Science Mission Directorate,
Doris.Daou-1@nasa.gov

The International Astronomical Union has proclaimed 2009 as the
International Year of Astronomy, citing the legacy of Galileo’s first
observations as an opportunity to spread awareness of astronomy’s
contributions to society and culture, stimulate young people’s interest
in astronomy and in science, and nourish a scientific outlook in society.
NASA’s Science Mission Directorate plays a key role in contributing to
Galileo’s legacy of evidence-based investigation and public communication
through its rich portfolio of space science missions, research programs, and
education and public outreach (E/PO) efforts. In recognition of this fact,
the NASA SMD Education Forums have held initial meetings in 2006/2007
with more than 30 space science E/PO professionals representing 20
institutions to begin planning for the International Year of Astronomy. This
poster presentation describes the NASA SMD community plans emerging
from these discussions, including coordinated professional development
opportunities for educators; resources for the informal science education
community; authentic observing and data experiences for students,
educators, and the public; and storytelling experiences for a variety of
audiences. Plans are grounded in a commitment to meeting audience
needs and building strong partnerships between scientists, educators,
and high-impact organizations and networks. The resulting framework
has broad applicability and potential for collaboration across and beyond
NASA, including overarching U.S. International Year of Astronomy efforts
organized through the American Astronomical Society.

WE24 Polar Literacy Networks
Anita Sohus, Jet Propulsion Laboratory, anita.m.sohus@jpl.nasa.gov

International Polar Year (IPY) presents unique opportunities to raise
public awareness and understanding of polar research and Earth system
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science, including the interconnectedness of the major components of
the Earth system—continents, oceans, atmosphere, ice, life; how NASA
research contributes to understanding these systems, and how such studies
can help distinguish natural from human-induced causes of change, as well
as to understand and predict the consequences of change. As part of the
International Geophysical Year, IPY also presents opportunities to discuss
Earth as a planet in comparison to other planets in our own and other solar
systems, and the ways in which NASA is gathering this new knowledge.
Polar Literacy Networks brings together well-established dissemination
networks, education/outreach experts and a team of core partners.
Implementation involves the following components: 1) consensus on Polar
Literacy Key Concepts, 2) development of core presentations for use by
existing EPO networks, 3) professional development for network members,
4) dissemination via those networks, and 5) evaluation of improved public
understanding of polar research. The networks leveraged in this proposal
include the NASA Museum Alliance, Solar System Ambassadors Program,
Solar System Educators Program, Explore! Library Network, MESSENGER
Fellows, Earth-to-Sky (NASA/ National Parks Service), the Association of
Zoos and Aquariums, Centers for Ocean Sciences Education Excellence-
Ocean Systems, and the American Geological Institute. Specific linkages
to Polarpalooza host organizations will be made wherever possible, with
dissemination of educational materials developed by the Reuben H. Fleet
Science Center.

WE25 Adaptive Optics Educational Outreach and the
Giant Segmented Mirror Telescope

Robert Sparks, National Optical Astronomy Observatory,
rsparks@noao.edu

Stephen M. Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

Constance E. Walker, National Optical Astronomy Observatory,
cwalker@noao.edu

One of the limiting factors in telescope performance is atmospheric
seeing. Atmospheric seeing limits the resolution of ground based optical
telescopes. Even telescopes in good locations on top of mountains cannot
achieve diffraction limited resolution. Until recently, the only way to
overcome this limitation was to use space-based telescopes. Adaptive
Optics (AO) is a collection of technologies that measure the turbulence
of Earth’s atmosphere and compensate for the turbulence, resulting in
high resolution images without the expense and complexity of space based
telescopes. Our Hands-On Optics program has developed activities that
teach students how telescopes form images and make observations about
the resolution of a telescope. We are developing materials for high school
students to use in the study of adaptive optics. These activities include
various ways to illustrate atmospheric distortion by using everyday
materials such as bubble wrap and mineral oil. We will also illustrate
how to demonstrate the workings of a Shack-Hartman sensor to measure
atmospheric distortion through the use of a unique model. We will also
show activities illustrating two techniques astronomers use to improve
the image: tip-tilt mirrors and deformable mirrors. We are developing an
activity where students learn how to use a tip-tilt mirror to keep an image
focused at one point on a screen. The culminating activity has students
learn to use a deformable mirror to correct a distorted wavefront.

These activities are being developed in conjunction with the Education
program for the Giant Segmented Mirror Telescope (GSMT).
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WE26 Working Together: Partners Help Make a Large
Scale Expo (for 1,000 Middle School Students) a Success at
Princeton University

Daniel Steinberg, Princeton University, dsteinbe@princeton.edu
Shannon Swilley, Princeton University, sswilley@princeton.edu

Created in 2004, the annual Science and Engineering Expo at Princeton
University (SEE Princeton) has given Princeton University engineering
and science faculty an opportunity to share their enthusiasm for science
with thousands of middle school students. The idea is to motivate middle
school students with hands-on exploration stations and demonstrations
reflecting the real science and engineering research at Princeton University.
Each year over 100 volunteers participate in the Princeton Center for
Complex Materials (PCCM)-run engineering venue. Our goal is to
create an opportunity for scientists and engineers to re-energize students’
excitement for science and engineering. Through months of planning and
meeting with individual scientists and engineers from the university and
from industry partners, PCCM creates a venue to showcase what makes
their fields so exciting. As scientists and engineers are not professional
performers or even teachers often, the Education Outreach Director may
work with the volunteer to understand his or her field and suggest an
appropriate activity that relates to his or her research, even if at a basic
level. Partnership was one of the big themes at this year’s expo held March
22,2007. Partners included Stevens Institute of Technology’s Engineering
Our Future program, Goodrich Corp. and Sensors Unlimited, National
Oceanic & Atmospheric Administration, and the US-Africa Materials
Institute. Astronomy had its biggest showing at the Expo yet in 2007. SEE
2007 included demonstrations of 3D Mars Rover images by Amateur
Astronomers Association of Princeton and “Edible Astronomy” from
Hofstra University. URL for More Information: http://www.princeton.
edu/~pcem/outreach/index.htm

WE27 An Innovative Field Trip Experience for Ohio
Middle-School Students and Teachers

Donald Terndrup, Department of Astronomy, Ohio State University,
terndrup. 1 @osu.edu

Leonard Sparks, COSI Columbus, Isparks@mail.cosi.org
Mary Ann Wojton, COSI Columbus, mwojton@mail.cosi.org

In a new partnership, Ohio State University and COSI Columbus have
developed and are testing a new model of field trips for middle-school
students. Students participate in inquiry-based lessons on astronomy
while their teachers simultaneously engage in professional development.
New content focuses on the fundamental concepts used in teaching and
learning about gravity, with selected applications from Chandra science
programs. The content and goals are strongly tied to Ohio standards for
middle-school science education. In this poster, we discuss the results of a
pilot program held during May 2007. During the 2007-8 school year and
beyond, we anticipate reaching an annual direct audience of 120 teachers
and 2,400 students; the program also have a large indirect audience since
new concept-building material on CD-ROM will be created for students
and instructors and distributed to other science centers and schools.

WE28 A Scientist Walks Into A Bar: Are Science Cafés
Serious?

Ben Wiehe, WGBH/NOVA scienceNOW, ben_wiehe@wgbh.org

People have always gathered at the local watering hole to discuss the issues of

the day. Science cafés strive to utilize this natural inclination for socializing
to achieve science education outreach goals. But how effective is a casual
conversation in a pub or coffeehouse? Visit this poster for an overview of
a recently completed national evaluation of science cafés. Feedback from
three distinct groups was considered in this study: science café organizers,
scientists that have presented at a science café, and science café attendees.
The results provide clear data on the impacts that science cafés can have
on audiences. Additionally, they suggest a set of best practices for both
café organizers and scientists that participate in these unique events. This
poster is also an opportunity to find out more about sciencecafes.org, a
new Web resource for anyone interested in finding out more about science
cafés. URL for More Information: www.sciencecafes.org

WE29 Selene — A Videogame for Learning about the Moon

Charles Wood, Wheeling Jesuit University, chuckwood@cet.edu
Debbie Denise Reese, Wheeling Jesuit University, debbie@cet.edu

National education agencies are searching for effective ways to engage
kids in STEM learning. One new approach is based upon the consuming
interest youth have in videogames. Kids play videogames 10s to 100s of
hours, building skills such as planning, interpreting, collaborating and
decision-making. Players also learn concepts and relations between them
when that information is necessary for game success. Selene is a research
videogame that we developed to provide learning experiences in forming
Earth’s Moon through accretion and differentiation, and modifying it by
volcanism and impact cratering. The game was developed by working with
a subject matter expert to identify more than 100 relevant astronomical,
geological and physical processes and the relations between them. The game
embeds assessment in two ways: (a) at random times the gameplay stops
and the player has to indicate her level of challenge and feeling of capability
(to measure “flow” or engagement), and (b) success in the game requires
recognizing the relationships between the projectile mass and velocity and
the effects of collisions in creating a protomoon, and the patterns of lunar
cratering and volcanism. After completing the game, players view a video
of how the Moon formed and the processes that modified it. Then they
play the game again to see how much they can improve their gameplay.
Control groups will see the lectures and a video of the game being played,
before they play it. This will allow testing if actual playing by treatment
groups enhanced learning compared to the control group. URL for More
Information: http://selene.cet.edu/

WE30 The Sky is the Limit! The Benefits of Partnering
with the Project ASTRO National Network

Daniel Zevin, Astronomical Society of the Pacific,
dzevin@astrosociety.org

Constance E. Walker, National Optical Astronomy Observatory,
cwalker@noao.edu

Wil van der Veen, New Jersey Astronomy Center for Education,
wvanderv@raritanval.edu

Andrew Fraknoi, Foothill College, fraknoiandrew@fhda.edu

The Project ASTRO National Network is an ideal partner for EPO
programs. The Network offers access to hundreds of trained educators
and astronomer-educator partnerships across the country, thus making it
extremely suitable for disseminationand/or testing of newscience education
products, in particular those that benefit from support by scientists and/
or (through Family ASTRO) those that target families/communities. For
example, the Network is currently working with the Space Science Institute
and NASA’s Marshall Space Flight Center to test and disseminate nationally
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new educational videos and hands-on activities on the challenges radiation
poses for space travel. Developed by the Astronomical Society of the Pacific,
Project ASTRO partners professional and amateur astronomers with local
educators through regional sites around the country. The partnership
blends the teacher’s knowledge of instructional methods and classroom
management with the astronomer’s knowledge of and passion for science
and astronomy. Partner workshops provide training in hands-on, inquiry-
based science activities while emphasizing the importance of student
preconceptions as a starting point for learning. Nationwide, over 500 active
astronomer-educator partnerships bring the excitement of astronomy to
over 20,000 students annually. All Project ASTRO sites follow the same
model for partnership training and support and meet annually to discuss
common strategies and share new ideas. Many sites also target families/
communities through the Family ASTRO sister program. Each site (there
are 14 total in the Network) is managed by a Lead Institution supported
by a Local Coalition of scientific and educational organizations who help
with recruiting of new participants, programming, and fund-raising.
URL for More Information: http://www.astrosociety.org/education/astro/
about/astrosites.html

Wednesday AM Clinic Sessions
Time: 10:30 a.m.-11:30 a.m.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Steamboat

Partnering with Nontraditional OST Networks

Heather Gibbons, Pacific Science Center, heather_gibbons@pacsci.org

Julie Lutz, NASA Education Resource Center UW,
nasaerc@u.washington.edu

Who do you partner with in your outreach efforts? Are there groups in
your area that can provide the infrastructure you need to deliver your
content to a larger audience? In this session we will explore the possibilities
of partnering with out of school time networks to disseminate science
education materials and content. We will use, as examples, the partnerships
that Pacific Science Center and the NASA Education Resource Center at
University of Washington have built with Schools Out Washington (SOWA)
and Washington State MESA (Math Science and Engineering Achievement).
SOWA and MESA have statewide professional development and program
infrastructures to serve their direct service providers. By leveraging the
statewide provider network that these groups serve, Pacific Science Center
and NASAERC have been able to deliver content more efficiently and to
a much broader audience. Utilizing a “train the trainer” model, as well as
direct delivery, these partnerships allow science organizations to reach the
underserved audiences they wish to reach and the OST Service Groups to
offer more services and trainings for their constituencies. In examining the
successes and challenges faced by Pacific Science Center and NASAERC in
building these partnerships, we will launch brainstorming and discussion
with you. There will be time for participants to share similar experiences
and to develop plans of their own. If you have unique partnerships to
share or want to gain insights to develop new ones, come join this lively
discussion! URL for More Information: www.PacificScienceCenter.org/
ScienceLeade

Session Outcomes: Participantswill: 1.understand thebenefitsand challenges
of partnering with nontraditional OST organizations to deliver content. 2.
understand the steps to building a partnership with OST organizations. 3.
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start to develop a plan to build unique partnerships for themselves. 4. share
insights from their own experience with the rest of the group.

Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Western Stage

Astronomy Village: Innovative Uses of Planetary
Astronomy Images and Data

Steven Croft, National Optical Astronomy Observatory,
scroft@noao.edu

Stephen Pompea, National Optical Astronomy Obsevatory,
spompea@noao.edu

Teaching and learning science is best done by hands-on experience with
real scientific data and real scientific problems. Getting such experiences
into public and home-schooling classrooms is a challenge. Participants in
this professional development class will get hands-on experience with two
award-winning multimedia products that embody one successful solution
to the problem: “Astronomy Village: Investigating the Universe,” and
“Astronomy Village: Investigating the Solar System.” They will also receive
free copies of each Village (~$160 value). Each Village provides a virtual
environment for inquiry-based scientific exploration of ten planetary
and astronomical problems such as “Mission to Pluto” and “Search for a
Supernova.” Both Villages are standards-based and classroom tested. They
work! “Investigating the Solar System” is designed for middle and early
high school students, while “Investigating the Universe” engages high
school and introductory college students. The objective of both Villages
is to engage students in scientific inquiry by having them acquire, explore,
and analyze real scientific data and images drawn from real scientific
problems. During the workshop, participants will test-drive different types
of visualizations, gather some data, and work through one exploration in
each Village. Bring your laptops—this will be a hands-on event! (If you
don’t have a laptop, come anyway and work with a partner.)

Session Outcomes: Participants will have a hands-on experience with an
innovative educational software package and receive free copies to take
home. This professional development session will train participants in
thoroughly tested techniques for giving students first-hand manipulation
of real scientific data and images.

Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Merchants Hotel

Space Science@Home: Authentic Research Projects that
use the Volunteer Efforts of Citizen Scientists

Bryan Mendez, UC Berkeley, bmendez@ssl.berkeley.edu

In recent years, several space science research projects have enlisted the
help of large numbers of non-professional volunteers, “citizen scientists”,
to aid in performing tasks that are critical to a project, but require more
person-time (or computing time) than a small professional research team
can practically perform themselves. Examples of such projects include
SETI@home, which uses time from volunteers computers to process
radio-telescope observation looking for signals originating from extra-
terrestrial intelligences; Clickworkers, which asks volunteers to review
images of the surface of Mars to identify craters; Spacewatch, which used
volunteers to review astronomical telescopic images of the sky to identify
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streaks made by possible Near Earth Asteroids; and Stardust@home, which
asks volunteers to review “focus movies” taken of the Stardust interstellar
dust aerogel collector to search for possible impacts from interstellar
dust particles. We shall describe these and other similar projects and
discuss lessons learned from carrying out such projects, including the
educational opportunities they create. We shall engage the audience in
a group discussion of additional possible citizen science projects (such
as Asteroids@home and Mars@home) and how we as a community can
encourage scientists to use this approach when appropriate. We shall also
discuss educational opportunities arising from future projects. URL for
More Information: http://stardustathome.ssl.berkeley.edu

Session Outcomes: Participants will learn about past and current citizen
science projects in space science: how they were conducted, and what
were some of the important lessons learned. Attendees will participate in
group discussions about possible future projects, how they may best be
conducted, and educational opportunities to accompany them.

Conference Strand: Towards Broadening the Audience
Location: Lake
Your Face(book) and MySpace: Let’s Hook Up

Pamela Gay, SIUE/Astronomy Cast, pgay@siue.edu
Thomas Foster, SIUE, tfoster@siue.edu

In the public social network venues of MySpace and Facebook, individuals
of all ages and nationalities look for like-minded online denizens with
whom they can build relationships. Through social networking sites, it is
possible for E/PO programs to bring together diverse individuals to laugh,
learn, and socialize around pet projects and favorite topics. Astronomy is
popular among these people, with over 5000 members of the MySpace
community listing “astronomy” as an interest. By building interesting
MySpace and Facebook profiles for your programs, you can plug into the
intellectual and social hunger of these individuals.

In this workshop, we will discuss the tricks for creating an interesting
profile, how to hide such weirdnesses as age and zodiacal sign, and the
proper netiquette for nurturing large friends lists and building large
communities. Specific emphasis will be given to using Facebook to build
one-on-one relationships with program volunteers and students, and how
to use MySpace as a way to distribute program announcements to large
populations. We will also address the issues of contacting minors, and
coping with stalkers and crazies. Come learn how to the people already
want to learn and love the cosmos, and are just waiting to hear what you
have to share. URL for More Information: http://www.starstryder.com

Session Outcomes: Workshop participants will know how to build
MySpace and Facebook profiles that are attractive to social network savvy
individuals. Participants will also become aware of the pitfalls of such
endeavors, and how to avoid them.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Shakespeare

Producing a Professional Tabloid Along with Your
Local Newspaper to Introduce Your Community to the
International Year of Astronomy

Janice Harvey, Gemini Observatory, jharvey@gemini.edu

I will have available two previous tabloids that were run in the local Hawaii

newspaper featuring astronomy on the Big Island. They include feature
articles on the history of astronomy in Hawaii, career choices, new discoveries
and what they mean to mankind as well as local ads run by businesses in
support of astronomy in the community. Copies will be provided as a
sample to take to your local newspapers. I will discuss how to approach
your media and offer suggestions how to “sell” the idea. Discussions will
evolve as to the time, effort, money to have a professional tabloid printed. I
will also discuss how to purchase additional copies for distribution at local
fairs, community events, Chamber of Commerce luncheons, etc.

Session Outcomes: The desired outcomes would include: 1) A tabloid
on the International Year of Astronomy running in the Sunday section of
your local newspaper. 2) The community will have a guide for astronomy
activities throughout the year. The tabloid should also have feature articles
and allow the local community to participate by purchasing their own
company ads and supporting astronomy efforts.

Wednesday Workshops and Panels
Time: 1:00 p.m. - 2:30 p.m.

Conference Strand: The EPO Profession: A Changing
World

Location: Steamboat

Understanding (and Learning From) Your Audiences

Marni Berendsen, Astronomical Society of the Pacific,
mberendsen@astrosociety.org

Alan Gould, Lawrence Hall of Science, agould@berkeley.edu

Suzanne Gurton, Astronomical Society of the Pacific,
sgurton@astrosociety.org

Anna Hurst, Astronomical Society of the Pacific,
ahurst@astrosociety.org

How many types of educators and audiences do you really work with? How
do all those types of educators who deliver EPO information differ in their
needs, styles, and venues? How do these factors affect the development of
EPO materials?

1. Provides tools you can use to evaluate your materials and activities
regarding how well they will meet the needs of the educators for whom
they are designed. The ASP has experience with developing curricula for
a variety of educators and we will share what we have learned regarding
best practices.

2. Participate in examples of hands-on activities that strongly appealed to
one type of educator but failed miserably with another type.

3. Using specific examples, participate in a breakout session to explore
differences in the needs between types of educators.

URL for More Information: http://www.astrosociety.org

Session Outcomes: Participants will gain insights to evaluating the needs of
their audiences to best tailor EPO products their educators will eagerly use.
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Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Western Stage

Engaging Learners With Space Telescope Data: Best
Practices and Lessons Learned from Across the Spectrum

Wednesday, September 5, 2007 « 1:00-2:30 p.m.

Conference Strand: Other
Location: Merchants Hotel

Visualizing the Sky and the National Virtual Observatory:
Enabling Education and Public Outreach through Large
Astronomical Data Sets and Archives

Mary Dussault, Harvard-Smithsonian Center for Astrophysics,
mdussault@cfa.harvard.edu

Mark Hartman, MIT Kavli Center for Astrophysics and Space
Research, mhartman@mit.edu

Michelle Thaller, California Institute of Technology,
thaller@ipac.caltech.edu

Bonnie Eisenhamer, Space Telescope Science Institute,
bonnie@stsci.edu

James Lochner, NASA/Goddard Space Flight Center,
lochner@milkyway.gsfc.nasa.gov

Denise Smith, Space Telescope Science Institute, dsmith@stsci.edu

The ever-increasing accessibility of astronomical data has tremendous

potential for supporting powerful science learning. In this interactive

case-study and panel session, participants will learn about several different

space telescope projects (including NASA’s Great Observatories) that have

created educational materials and programs that enable student-driven

investigations by providing access to professional science data. What are

the science learning benefits? What works? What doesn’t? In the opening

30 minutes, participants will be able to explore 4 different projects that

enable authentic inquiry experiences with real data from across the

electromagnetic spectrum. The project stations will allow participants to

examine materials, look at student work, or use image analysis tools and

try out activities themselves. This “free-choice case-study exploration” time

will be followed by an interactive panel session in which the developers

of the 4 programs will describe and discuss the goals, essential strategies,

and lessons-learned from their work. Session facilitators will document

participants’ thoughts and discussions around such key topics as:

+ What are the biggest benefits of engaging students with real space science
data?

+ What are the biggest challenges?

+ What are the most successful strategies for doing so?

+ What inquiry skills are best promoted by investigations using real data?

+ What are the challenges and successful strategies involved in developing
image analysis tools for non-specialists?

+ What scaffolding or pre-requisite experiences do learners require to make
sense of real space science data?

+ What are strategies for helping learners understand astronomical images
as more than “pretty pictures”?

Session Outcomes: Participants will: learn about several projects that

engage learners in authentic inquiry through the use of real space telescope

data; better understand the key challenges and successful strategies for

enabling learner-driven investigations; contribute to a document outlining

resources and lessons-learned for those wishing to support science learning

through working with real data.

Constance E. Walker, National Optical Astronomy Observatory,
cwalker@noao.edu

Stephen M. Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

Robert T. Sparks, National Optical Astronomy Observatory,
rsparks@noao.edu

Chuck Bueter, Nightwise.org, bueter@rad-inc.com

The ongoing loss of a dark night sky as a natural resource for much of
the world’s population is a growing, serious issue that impacts not only
astronomical research, but also human health, ecology, and the economics
of our national energy economy. Dark-skies education efforts are most
effective when they get people involved in making measurements locally
and when they develop a heightened awareness of light pollution as a local
problem. This workshop is designed to train educators who will become
local leaders in light pollution education. Over the last two years, NOAO
and the GLOBE project have conducted the GLOBE at Night program to
enable citizen-scientists around the world to contribute measurements on
sky-brightness to a growing global database in two ways: simple unaided-
eye observations that anyone can do (with some basic guidance) and
quantitative digital measurements through a handheld, well-calibrated sky
brightness meter. During the workshop, we will provide the know-how and
the means for workshop attendees to become participants or community
leaders in promoting the GLOBE at Night 2008 program, toward a
quantitative global effort in 2009 as one of the major US programs in the
planned International Year of Astronomy.

Workshop attendees committing to the program will have access to sky-
brightness meters as well as a kit with teaching materials on preserving
dark skies. Participants will learn how to use the meters, how to organize a
meaningful campaign in their community, and how to teach with the kit.
URL for More Information: http://www.globe.gov/globeatnight/

Session Outcomes: Train EPO professionals as local GLOBE at Night
Leaders., train EPO professionals on best practices on teaching about
light pollution, build general awareness on light pollution, and provide a
model for other grassroots, low budget citizen science programs through
an illustration of how this project got started.

Conference Strand: Towards Broadening the Audience
Location: Lake
Sun Earth Day — Space Weather Around the World:

Using Educational Technology to Engage an Audience and
Increase Interest in Science Content.

Elaine Lewis, NASA Goddard-Heliophysics,
lewis@mail630.gsfc.nasa.gov

Troy Cline, NASA Goddard-Heliophysics, cline@mail630.gsfc.nasa.gov
Lou Mayo, NASA Goddard-Heliophysics, mayo@mail630.gsfc.nasa.gov

Sun Earth Day is an international celebration of the Sun and its effects
on the Earth and other planets. Annually, Sun Earth Day highlights a
specific heliophysical theme and uses special events to inspire and help
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participants learn more about the connection between the Sun and Earth.
Sun Earth Day reaches millions every year during a celebration of the Sun.
The content is presented using proven education technology techniques
including participant broadcasts using green screen technology, podcasts,
webcasts and distance learning events. Any one of these techniques can
capture the attention of the audience, engage them in the science and
spark an interest that will encourage continued participation. Sun Earth
Day—Space Weather Around the World uses all of these techniques to
engage millions. We will share these techniques that can be applied to any
subject area and will increase participation and interest in that content.
Sun Earth Day provides families with unique and compelling teaching and
learning experiences that will help to improve science literacy, spark an
interest in careers in STEM, and engage children and adults in shaping
and sharing the experience of discovery and exploration; allowing more
children and adults to become active learners. Learn how to Inspire people
of all backgrounds and ages with the wonders of science, discovery, and
exploration in ways that are both tangible and meaningful to their lives.
Session Outcomes: Participants will develop skills to increase the active
engagement of students and the general public using multi media
techniques. Participants will identify skills to develop a program that
encourages participant involvement. Participants will identify techniques
that assure content understanding for a varied audience.

Conference Strand: The EPO Profession: A Changing
World

Location: Shakespeare

A Primer for Astronomy Education Research

Thomas Foster, Southern Illinois University Edwardsville,
tfoster@siue.edu

Are you running an E/PO project and are concerned about the evaluation?
Are you implementing a new astronomy curriculum and want more data
than just student evaluations? Have you been reading astronomy education
research (AER) articles with too much uncertainty about the methods
and results reported? Then this is the workshop for you. This primer will
introduce you to the core philosophies and methods of astronomy education
research to help you become a better user and consumer of AER.

Session Outcomes: Participants will be able to: 1) differentiate between
quantitative and qualitative research methods and conclusions, and 2)
write research questions then select the correct paradigm to answer them

Time: 3:00 p.m. - 4:30 p.m.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Steamboat

How to Be a Space Ranger: Taking a Page from NPS
Informal Education Methodology

Anita Davis, SSAI/NASA Goddard Space Flight Center,
adavis@pop900.gsfc.nasa.gov

Ruth Paglierani, NASA/UC Berkeley, ruthp@ssl.berkeley.edu
David Hutson, National Park Service, dave_hutson@nps.gov

The Earth to Sky Institutes forged an innovative partnership between
NASA and the National Park Service (NPS). Through workshops for NPS
rangers, and creation of E/PO products, this partnership enables rangers

to bring NASA Space and Earth science to millions of park visitors. It has
also exposed many NASA scientists and E/PO specialists to NPS’s informal
education methodology, known as interpretation. In this lively workshop,
you will learn basic interpretive techniques, and discover how you can use
them in your own work.

How do interpreters communicate so well? Educational research shows
that learning is maximized when we make both intellectual and emotional
connections to an event or concept. Creating opportunities for audiences
to make such connections is at the heart of NPS interpretation. NPS
Rangers will introduce you to new ways to truly connect your audiences
with your science content.

How can you use this methodology in your own work? E/PO professionals
create many kinds of learning opportunities for their audiences.
Interpretation is a powerful tool for developing high impact education
and outreach. You will be provided with resources to further pursue this
methodology.

How can you partner with Parks? We will share why the culture of National
Parks make them uniquely valuable partners for E/PO specialists. Drawing
upon our experience with the Earth to Sky partnership we will highlight
best practices for collaborating with NPS interpreters. Participants will
also brainstorm ways they can effectively develop their own partnerships
with interpreters. URL for More Information: www.earthtosky.org

Session Outcomes: Participants will gain a familiarity with interpretive
methodology, practice applying interpretive methodology to their own
E/PO program or product, learn about existing NASA/NPS partnerships
in E/PO, and gain heightened awareness of how to work with Park cultures
and establish Park partnerships in their own communities

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Western Stage

Using the Hands-On Optics Terrific Telescopes Kit in the
International Year of Astronomy

Stephen Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

C.E. Walker, National Optical Astronomy Observatory,
cwalker@noao.edu

R.T. Sparks, National Optical Astronomy Observatory,
rsparks@noao.edu

Hands-On Optics (HOO) is a National Science Foundation ISE project
that excites students about science by actively engaging them in optics
activities. The standards-based activities have been successfully used
in a variety of settings including formal classrooms, after school clubs
and science centers. Last year at the Baltimore meeting, we presented a
successful workshop on HOO using our Terrific Telescopes module. This
year we will explore the use of HOO materials in conjunction with the
International Year of Astronomy (IYA), one of whose themes is “Telescope
Building and Optics Challenges”. This workshop will focus on activities
involving refraction, lenses, image formation, and telescopes. Participants
will take home an optics kit containing a laser, a variety of lenses, velum
screens, build your own telescope kits, a high quality ultraviolet light and
ultraviolet sensitive beads. Participants will explore the basic properties
of lenses to create images through the use of Hands-On Optics activities,
culminating with the building of a small refracting telescope. We will also
be testing several prototype “build your own telescopes” in the workshop,
candidates for use in large numbers worldwide in IYA outreach activities.
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We will have participants evaluate the several designs noting the image
quality, resolution, and how easy they are to build and use. These prototypes
can be compared optically and in educational value to the Project STAR
kits. The results from this workshop will be used in the design of a new
telescope kit for the IYA.

Session Outcomes: Participants will learn how to do optics outreach
events and take home a kit of materials to use. We will collect and compile
information from participants on the essential features to design a telescope
for use in outreach in the International Year of Astronomy.

Conference Strand: The EPO Profession: A Changing
World

Location: Merchants Hotel

Bringing Research to Practice to Support Successful EPO

Jeanne Century, University of Chicago, jcentury@uchicago.edu

This interactive session will provide participants with a range of
opportunities to learn about, and consider educational research and
evaluation and its application to EPO work. The first portion of the
session will focus on specific findings from research that can inform the
design and implementation of EPO programs. Participants will discuss
ways those specific findings (and other research-based practices) may
be applicable to their work and consider strategies for adapting their
programs to reflect some of the findings in the research shared. Later in
the session, participants will be asked to articulate their goals for their EPO
work. Then they will identify measurable outcomes that will help them
know the extent to which they are accomplishing their goals and engage
in a facilitated discussion to identify some of the ways they (or others)
can systematically gather information for both formative and summative
evaluation purposes. The session will end with a discussion of the current
political climate and its emphasis on the importance of demonstrating
program effectiveness and the implications that climate has for EPO
efforts. Participants will articulate the steps they need to take to ensure
that they have information about the impact of their EPO programs and
to inform their understandings about the EPO strategies that will lead
to their most desired outcomes. They will finish with a discussion about
shared goals for effective EPO programs in the future.

Session Outcomes: Participants will learn about the range of educational
research that can inform the design, implementation, and on-going
improvement of EPO. Futher, they will better understand evaluation
processes and how to articulate measurable goals that can inform EPO
improvement and revision.

Conference Strand: The EPO Profession: A Changing
World

Location: Lake

The Role of NSF and NASA EPO Professionals in
Communicating and Teaching Science

Daniel Steinberg, Princeton University, dsteinbe@princeton.edu
Shannon Swilley, Princeton University, sswilley@princeton.edu

Jill Andrews, University of Michigan, jillha@umich.edu

NSF and NASA have similar Education and Public Outreach (EPO)
requirements and each endorses an important community of outreach

professionals to facilitate their broader impact goals (1). Hence, EPO
professionals hold a critical role in the national quest for a scientifically and

Wednesday, September 5, 2007 « 3:00-4:30 p.m.

technologically literate population. We are often the key connectors between
investigators conducting cutting-edge research at NASA and NSF centers,
the education world and the public. Each owns unique perspectives on how
to translate science and engineering research into effective research-based
education programs. By sharing those perspectives, NASA EPO professionals
and NSF center EPO professionals can combine lessons learned and best
practices. The result will be a learning process that promotes efficient and
effective education program development and implementation which
includes leading scientists and engineers. We can explore the possibility
of collaborations between ASP and the NSF Research Center Educators’
Network (NRCEN) to build on each group’s strengths and similarities and
learn from our differences. Through collaboration, we can better promote
recognition of this emerging field and profession. Working together, we will
enhance existing expertise, improve job performance, promote standards
for our emerging profession, and achieve the recognition we deserve. We
will meet the higher standards of accountability to which we are held and
improve our efforts in our new, flat world.

(1) The National Science Board approved revised criteria for evaluating
all NSF proposals in March of 1997. Examples illustrating activities likely
to demonstrate broader impacts are available at: http://www.nsf.gov/pubs/
gpg/broaderimpacts.pdf

URL for More Information: http://www.neo-sphere.org/

Session Outcomes: Participants will learn about the similarities between
NSF and NASA EPO professionals: Better understanding of organizations
of EPO professionals external to ASP; increase awareness of best practices
by bringing these organizations together; and broaden professional
perspectives through communication: Collaboration to characterize
qualifications contributing to the efficacy of the EPO profession.

Conference Strand: Towards Broadening the Audience
Location: Shakespeare

Partnerships with Planetariums to Broaden the Audience
and Communicate Advances in Astronomy

Jeanne Bishop, Westlake Schools Planetarium, Westlake, OH,
jeanneebishop@wowway.com

Jon Elvert, Irene W. Pennington Planetarium, Louisiana Art &
Science Museum, jelvert@lasm.org

James B. Kaler, Department of Astronomy, University of Illinois,
kaler@astro.uiuc.edu

Shawn Laatsch, Imiloa Astronomy Center of Hawaii, Hilo, HI,
slaatsch@imiloahawaii.org

Larry Culpik, Adler Planetarium and Astronomy Museum,
Chicago, IL

Wayne James, STARLAB consultant, Illinois State Board of
Education

3:00 — 3:05 Welcome, Introductions, Description of Session, Instructions
for Participant Questions and Comments during Panelist Presentations.
3:05 — 3:45 Brief presentations by six panel members of innovative
planetarium collaborations. Some of these are: Sesame Street planetarium
program for pre-school U.S. and Chinese children, Great Lakes Planetarium
Association planetarium program featuring the work and life of a present-
day astronomer (Dr. James Kaler), portable planetarium outreach, and
Science Olympiad training and testing. 3:45 — 4:00 Small group interaction
to generate a list of possible future collaborations between planetariums
and other EPO groups to broaden audiences and improve planetarium
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communication of astronomy research. Use wall sheets to record group
ideas. 4:00 — 4:15 Spokesperson presentations of main ideas of each small
group. Note duplications. 4:15 — 4:25 Panel and participant reactions to
generate suggestions. 4:25 — 4:30 Wrap-up. Evaluation of session.

Session Outcomes: Participants will: learn about some innovative
planetarium collaborations; observe how planetariums form an important
link in communicating astronomy; generate suggestions for future EPO
collaborations involving planetariums.

Thursday Poster Session
Time: 7:30 - 11:30 a.m.; 1:00 - 5:30 p.m.

Poster Location: Sauganash

Conference Strands: The EPO Profession: A Changing
World; The Evolving Nature of Astronomy Research
and Implications for EPO: Creating Linkages; Towards
Broadening the Audience

9:30 a.m. Oral Overview Wolfe Point

Poster presenters are invited to give a 60-second overview of their poster to
conference attendees using a single overhead transparency between 9:30
a.m.and 10:15 a.m. in Wolfe Point. Posters are changed each day and are
available from 7:30 - 11:30 a.m. and 1:00 - 5:30 p.m. in Sauganash.

THO1 The 2009 International Year of Astronomy: Using
New Media to reach Broad Audiences

Pamela Gay, SIUE/Astronomy Cast, pgay@siue.edu
New Media Working Group, [YA — US Node

The International Year of Astronomy New Media Working Group (IYA
NMWG) has a singular mission: To flood the Internet with ways to learn
about astronomy, interact with astronomers and astronomy content, and
socially network with astronomy. Within each of these areas, we seek to
build lasting programs and partnerships that will continue beyond 2009.
Our weapon of choice is New Media. It is often easiest to define New Media
by what it is not. Television, radio, print and their online redistribution
of content are not New Media. Many forms of New Media start as user
provided content and content infrastructures that answer that individual’s
creative whim in a way that is adopted by a broader audience. Classic
examples include Blogs and Podcasts. This media is typically distributed
through content specific websites and RSS feeds, which allow syndication.
RSS aggregators (iTunes has audio and video aggregation abilities) allow
subscribers to have content delivered to their computers automatically
when they connect to the Internet. RSS technology is also being used
in such creative ways as allowing automatically updating Google-maps
that show the location of someone with an intelligent GPS system,
and in sharing 100 word microblogs from anyone (Twitters) through a
single feed. In this poster, we outline how the IYA NMWG plans to use
New Media to reach target primary audiences of astronomy enthusiasts,

image lovers, and amateur astronomers, as well as secondary audiences,
including: science fiction fans, online gamers, and skeptics. URL for More
Information: www.astronomy2009.us

THO02 The Collection of Data for the Research
Component of the Internet Based, Professional Degree
“Doctor of Astronomy” Program

William Millar, James Cook University and Grand Rapids
Community College, Michigan, wmillar@grcc.edu

Graeme L. White, Centre for Astronomy, James Cook University,
Townsville, Australia, graeme.white@jcu.edu.au

Alex Hons, Centre for Astronomy, James Cook University,
Townsville, Australia

Miroslav D. Filipovic, University of Western Sydney, Penrith,
Australia, m.filipovic@uws.edu.au

We discuss the overall structure, requirements, delivery methods and the
process by which students collect, analyze and use original data to fulfill the
required research component of the internet-based, professional “Doctor
of Astronomy” degree, at the Center for Astronomy, at James Cook
University in Townsville, Australia. This degree program has both a course
component consisting of introductory astronomy topics, delivered with
the assistance of Blackboard software and a research component, requiring
the student to produce and use original data to produce a thesis. The thesis
is externally examined and comprises two-thirds of the work required for
the degree. For the thesis, there is a literature review subject in which the
student reviews previous papers published on a possible thesis topic, and
a pilot research subject which gives the first of the research results, tests
the research method, and directs the student to the main research thesis.
This work should comprise the first chapters of the written thesis. When
these subjects are completed, the main research work takes place. This may
require the student to commit to international travel for use of the facilities
of professional observatories to obtain the required quality of data for
publication. Presentation and publication of original data, at professional
conferences and in refereed research journals, is required during the
research project, and of the completed thesis. We give an example of
such data, using observations of candidate supernova remnants in the
Magellanic clouds, observed with the 1.9m telescope at the South African
Astronomical Observatory. We also show how these data may be used in an
introductory astronomy course, taught at a community college.

THO03 Hands-On Optics in Informal Settings: Science
Camps

Carolyn Peruta, National Optical Astronomy Observatory,
cperuta@email.arizona.edu

Erin Dokter, University of Arizona, edokter@email.arizona.edu

Constance E. Walker, National Optical Astronomy Observatory,
cwalker@noao.edu

Robert T. Sparks, National Optical Astronomy Observatory,
rsparks@noao.edu

Stephen M. Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

Hands-On Optics (HOO) is a National Science Foundation funded
program to bring optics education to traditionally under-served middle-

school aged and younger students (ages 8—14). We have developed six
activity modules and classroom ready kits that teach students optics
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concepts through hands-on, inquiry-based activities. The modules have
been used extensively in after-school settings such as with the Math
Engineering Science Achievement programs in 7 states and in non-school
settings such as science museums across the country and the Boys and
Girls Clubs in South Tucson, Arizona and Sells, Arizona (on the Tohono
O’odham reservation). These modules also form the basis for a week-
long optics camp that provides students with approximately 40 hours of
instruction time in optics, covering a variety of topics, including the law
of reflection, multiple reflections and kaleidoscopes, lenses and telescopes,
polarization, infrared and ultraviolet light, and optical communication
using amplitude modulation. With our intent to expose young children
to optical phenomena to build scientific literacy, these camps provide
an ideal way to encourage interest in optics before career choices are
developed. In this poster, we will provide a detailed outline of our
pedagogical approach for the camps, specific optics activities, strategies for
cooperative learning, scientific concepts and misconceptions covered, and
a synopsis of evaluation and assessment approaches. We will discuss the
challenges involved with bringing Hands-On Optics to this venue as well
as the lessons learned. We will also discuss future plans to make Hands-On
Optics a continuing presence at these camps. URL for More Information:
http://www.hands-on-optics.org/home/

THO04 Learning About the Dynamic Sun Through Sounds

Marty Quinn, Design Rhythmics Sonification Research Laboratory,
marty@quinnarts.com

Laura Peticolas, Space Sciences Laboratory, UC Berkeley,
laura@ssl.berkeley.edu

John MacCallum, Center for New Music and Audio Technology, UC
Berkeley, johnmac@berkeley.edu

Janet Luhmann, Space Sciences Laboratory, UC Berkeley,
jgluhmann@ssl.berkeley.edu

Can we hear the Sun or its solar wind? Not in the sense that they make
sound. But we can take the particle, magnetic field, electric field, and
image data and turn it into sound to demonstrate what the data tells
us. We will present work on turning data from the two-satellite NASA
mission called STEREO (Solar TErrestrial RElations Observatory) into
sounds and music (sonification). STEREO has two satellites orbiting
the Sun near Earth’s orbit to study the dynamic eruptions of mass from
the outermost atmosphere of the Sun, the Corona. These eruptions are
called coronal mass ejections (CMEs). One sonification project aims to
inspire musicians, museum patrons, and the public to learn more about
CMEs by downloading STEREO data and using it in the software to make
music. We will demonstrate the software and discuss the way in which it
was developed. A second project aims to produce a museum exhibit using
STEREO imagery and sounds from STEREO data. We will demonstrate
a “walk across the Sun” created for this exhibit so people can hear the
features on solar images. For example, we will show how pixel intensity
translates into pitches from selectable scales with selectable musical scale
size and octave locations. We will also share our successes and lessons
learned. These two projects stem from the STEREO-IMPACT (In-situ
Measurements of Particles and CME Transients) E/PO program and a
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grant from the IDEAS (The Initiative to Develop Education through
Astronomy and Space Science (IDEAS) Grant Program. URL for More
Information: http://cse.ssl.berkeley.edu/impact

THO5 GLOBE at Night 2.0: on the Road Toward IYA2009

Constance E. Walker, National Optical Astronomy Observatory,
cwalker@noao.edu

Stephen M. Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

Douglas Isbell, National Optical Astronomy Observatory,
disbell@noao.edu

The GLOBE-at-Night 2007 program has been built upon the success of the
inaugural campaign in March 2006 when 4600 observations were submitted
by citizen-scientists from 96 countries. Participation this year was up by 85
percent. The international star-hunting event returned March 8-21, 2007 in
two flavors: the classic GLOBE-at-Night activity incorporating unaided-eye
observations toward Orion, and a new effort to obtain precise measurements
of urban dark skies toward zenith using digital sky-brightness meters. Both
flavors were designed to heighten the awareness about the impact of artificial
lighting on local environments, and the ongoing loss of a dark night sky
as a natural resource for much of the world. To make possible the digital
GLOBE-at-Night program, NOAO received funding from the National
Science Foundation to purchase Unihedron meters and related materials
to share with citizen-scientists in 21 states, 19 small science centers, and
five countries including Chile, where NOAO has a major observatory. A
coordinator at each site instructed local educators in the proper use of the
meters and developed a plan to share them during the 13-day observing
window. The success of GLOBE-at-Night 2007 is a major step toward the
International Year of Astronomy in 2009, when one goal is to make the
digital data collection into a worldwide activity. In the poster, we outline
the set-up for the digital part of the program, the outcome and the plans for
the future. GLOBE-at-Night is a collaboration between NOAO, the GLOBE
Program, CADIAS, Windows to the Universe, ESRI and IDA. URL for More
Information: http://www.globe.gov/globeatnight/

THO06 Project S.C.ILE.N.C.E. (Science Communities
Involve Everyone in Collaborative Endeavors)

Marsha Bednarski, Central Connecticut State University,
bednarskim@ccsu.edu

In an effort to improve science education, an increasing number of grant
opportunities are available at the national, state, and local level which
seek to involve scientists and university-level science educators in the
enrichment of in-service teachers. Project S.C.I.LENN.C.E is an example of
a successful (twice-funded) state-level consortium project which focused
on professional development for science teachers in grades 3, 4, & 5 in
the form of a summer institute and follow-up sessions throughout the
school year. The main goal of this program is to provide teachers with the
necessary tools (science content and pedagogy) to be able to implement
inquiry-based science instruction and assessment strategies to teach for
understanding of content outlined in the new CT Science Standards,
for all learners. Since individual state science standards are aligned with
the National Science Education Standards, the lessons learned here are
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applicable to many science professional development projects as the
activities can be tailored to any state standards or frameworks. Displayed
will be planning tips, activities, pictures, and teacher feedback.

THO7 Understanding the Regulations and Ethical
Considerations of Astronomy Education Research

Sanlyn Buxner, University of Arizona, sbuxner@as.arizona.edu
Erik Brogt, University of Arizona, ebrogt@as.arizona.edu

Erin Dokter, University of Arizona, edokter@email.arizona.edu
Jessie Antonellis, University of Arizona, jcantone@email.arizona.edu

In this poster we will cover the regulations and ethical considerations
of conducting and participating in astronomy education research. This
poster will cover regulations set forth by federal legislation, institutional
guidelines, and institutional review boards (IRBs). Specific focus will
be given to different levels of risk, the difference between evaluation
and research, and the roles and responsibilities of both researcher and
participant. A decision-tree will be provided to help researchers navigate
most decisions about research. Practical concerns of conducting research
that will be discussed include recruiting of participants, procedures for
consenting participants, protecting participant identity, data collection,
and publication guidelines. Practical concerns of participation in research
that will be discussed include knowing your rights as a participant and
gaining the most from your participation. Additionally, resources will
be provided to help inform practitioners and participants engaged in
astronomy education research.

THO8 Building a Data in Education Community Online

Carol Christian, Space Telescope Science Institute, carolc@stsci.edu
Jordan Raddick, Johns Hopkins University, raddick@jhu.edu
Kirk Borne, George Mason University, kborne@gmu.edu

In the astronomy education community, many of us use research data from
large astronomical projects as part of the materials that we design. These
large datasets can have many advantages for educators. Large datasets allow
students to explore a broad range of astronomical questions, and teachers
and students can be excited to know that they are looking at the same data
that professional astronomers look at. However, the effectiveness of data
on student understanding and motivation has not been well-studied, and
the community is new enough that best practices are still evolving. As we
continue to develop and evaluate EPO materials based on large datasets, it
is important to communicate the products and insights that we develop.
However, regular communication can be difficult due to our geographic
dispersion and busy schedules. To help improve communication around
the topic of large professional datasets in EPO, we have started a public
“Data in Education” blog. The purpose of the group blog is for people
to talk to each other to develop new ideas and collaborations. New posts

appear every Tuesday and Friday on many topics, and we encourage
comments and discussions on any topic. The address of the blog site is
http://dataineducation.blogspot.com/

THO9 Lessons Learned Beyond the Solar System

Mary Dussault, Harvard-Smithsonian Center for Astrophysics,
mdussault@cfa.harvard.edu

Roy Gould, Harvard-Smithsonian Center for Astrophysics,
rgould@cfa.harvard.edu

Erika Reinfeld, Harvard-Smithsonian Center for Astrophysics,
ereinfeld@cfa.harvard.edu

Bruce Ward, Harvard-Smithsonian Center for Astrophysics,
bward@cfa.harvard.edu

In August of 2006, the Beyond the Solar System Leadership Team came
together for our first Summer Institute at the Harvard-Smithsonian Center
for Astrophysics in Cambridge, MA. Building on each other’s resources
and talents, 29 astronomy educators and space science professional
development providers from across the country worked together to create a
diverse portfolio of space science learning experiences for use in local, state,
and national education and professional development programs. One year
later, we explore the influence the Beyond the Solar System Professional
Development Project has had on students, teachers, and teacher-educators
across the country, and on the members of the Leadership Team itself. The
Project’s keystone resource, the Expanding the Universe in the Classroom
DVD, combines scientific and educational research to help teachers deepen
their own and their students’ understanding of our universe, and of the
nature of science. It has been used in middle and high school classrooms,
one-day workshops, weeklong institutes, and ongoing instruction with
pre-service teachers. But what deeper measures do we have of the project’s
impact? What can future programs learn from the Beyond the Solar
System Professional Development Project? This poster explores, through
qualitative and quantitative data and case studies, the value of various
teaching and learning strategies, as well as the lessons learned during our
Summer Institute and beyond. URL for More Information: http://www.
universeforum.org/btss/

TH10 IM Learning

Thomas Foster, Southern Illinois University Edwardsville,
tfoster@siue.edu

Andrew Spainhour, Southern Illinois University Edwardsville,
spainhour83@yahoo.com

Instant Messaging (IM) is a very common Internet communication tool
providing real-time conversations between users. It is not uncommon for
Internet-friends to know each other only by their IM nicknames. IM is
also becoming a tool used by students to talk with their teachers about
homework problems and general questions. It is this aspect that has
caught our attention; can IM be used as a research tool? It would be more
interactive than a survey, but how much like an interview is it? Specifically,
(1) Can IM be used to elicit student understanding of physics content; (2)
How do student responses compare between IM and open-ended surveys;
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and (3) Can IM be used to adequately convey physics content knowledge
in response to student responses. The answers to these questions can be
found on our poster.

THI11 Adapting Formal Education Materials for Out-of-
School Settings

Heather Gibbons, Pacific Science Center, Heather_Gibbons@pacsci.org
Denise Smith, Space Telescope Science Institute, dsmith@stsci.edu

Out-of-school programs offer significant opportunities to reinforce
and extend classroom learning. How can we work effectively with these
programs to engage youth in science and technology? What types of
materials can be easily integrated into out-of-school learning experiences?
How can existing formal education materials be adapted for use in out-
of-school settings? This poster presentation highlights findings from a
partnership between the Pacific Science Center (PSC) and Space Telescope
Science Institute (STScI) to identify best practices for integrating NASA
space science content and formal education materials into community-
based informal science education programs. Best practices and lessons
learned draw on experience gained through a network of informal science
education institutions and community-based organizations that provided
education and public outreach programs associated with the 2004 Origins
NOVA series, subsequent NASA Explorer Institute focus groups, and
partnerships with out-of-school time programs in Washington, California,
and Tennessee, as well as PSC and STScI programs. Emerging best practices
for leveraging formal education science materials are applicable to a wide
variety of education and public outreach efforts.

THI12 Involving Scientists in Education — Progress and
Lessons Learned in Addressing Barriers, Opening Doors
and Forging Partnerships

Jennifer Grier, Planetary Science Institute, jgrier@psi.edu
Cherilynn Morrow, SETI Institute, cmorrow@seti.edu

Scientist Communication and Involvement in Education
Working Group, NASA Science Mission Directorate

Over the last ten years there has been a revolution of scientist involvement
in space science education. Space scientists are more active in education
than ever before. Substantive EPO programs have been embedded within all
NASA space science missions, and individual research grants have options
for EPO supplements. In addition, a new and diverse profession of EPO
managers has arisen who work at the interface between research science
and education. EPO managers enhance the impact of involving scientists
in education and bridge the culturally different worlds of scientific research
and education to help realize the rich benefits of embedding educational
programsin scientific research environments. The Scientist Communication
and Involvement Working Group (SCIWG) has been and continues to
be a unique meeting ground and discussion group at this nexus of EPO
professionals, NASA program officers and discipline scientists who share the
vision of the powerful role scientists have in education. SCTWG members
are involved in a host of key activities, including: providing opportunities
for ongoing dialogue, conducting research projects related to scientists
in education, offering consulting on scientists participation, convening
workshops and sessions to build community and provide professional
development for E/PO professionals and scientists,and developing resources
to support scientists’ involvement in education. This poster will present: a
summary of successes and lessons learned while working towards working
group goals, insights gleaned from SCIWG programs into opening doors
and moving barriers, results from recent surveys, and ideas for adapting to
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the continually evolving landscape of scientists involvement in education.
URL for More Information: www.sciwg.org

TH13 Astro 001: Interactive, Online, and with a Sci-Fi
Storyline

Kimberly Herrmann, Penn State University, herrmann@astro.psu.edu
C. Palma, Penn State University, cpalma@astro.psu.edu

J. C. Charlton, Penn State University, charlton@astro.psu.edu

N. Tr’Ehnl, Penn State University, nahks@astro.psu.edu

Anand Narayanan, Penn State University, anand@astro.psu.edu

We present a new, fully on-line astronomy course for undergraduate non-
science majors at Penn State that was offered for the first time in Spring
2007 with an enrollment of 422 students. The entire course content is
conveyed through an interactive story, capitalizing on the many multimedia
astronomy resources publicly available on the Internet. The four units of
the course (Basic Astronomy and the Nighttime Sky, Our Solar System,
Stars and the Milky Way Galaxy, and Extragalactic Astronomy and
Cosmology) deliver the same content as a traditional Astro 001 course.
Each unit follows the educational adventure of a different fictional Astro
001 student who has been “abducted” by aliens. The four units are united
by a character, the Riddler, who poses riddles about various aspects of
astronomy, and whose identity and purpose is revealed gradually as a
reward for completion of various subtopics. This initial offering of the
course was entirely web-based except for traditional evening in-class
exams. Our first offering was very successful: it was very popular with the
students, the exam grades were about 10 percent higher than usual, and we
expect an even higher enrollment in our second offering in Fall of 2007.
This Spring we used the Astronomy Diagnostic Test (ADT), but plan in the
Fall to use a different pre- and post-assessment that will benchmark each
of the four content units. Our future plans include adapting the course
into a shorter form to be delivered in middle schools.

TH14 LSST EPO: Understanding by Design

Suzanne Jacoby, LSST Corporation, sjacoby@Isst.org
Julia Olsen, LSST, University of Arizona, jolsen@Isst.org

Susan E. Schultz, Stanford Linear Accelerator Center,
sschultz@slac.stanford.edu

Michelle Nichols, Adler Planetarium, mnichols@adlerplanetarium.org

The potential for education and public outreach with the Large Synoptic
Survey Telescope is as far reaching as the telescope itself. LSST data will
be available to the public, giving anyone with a web browser a movie-like
window on the Universe. Our goal is to provide access to the LSST database
in an appropriate and usable format suited to broad audiences including
the general public, formal education programs, informal learning centers,
and citizen-scientists wishing to make a contribution to scientific research.
Using the principles of Backward Design, described in Understanding by
Design (Wiggins and McTighe), we have begun to assess audience needs
and conceptualize our EPO program. By sharing our process and progress
to date, the LSST EPO development team endeavors to demonstrate a
structured approach from which other EPO programs can benefit. URL
for More Information: http://www.lsst.org

TH15 Lessons from Breezy Hill: Reflections on Thirteen
Years of Children’s Astronomy Activities at Stellafane

Kristine Larsen, Central Connecticut State University, larsen@ccsu.edu
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Of all the “institutions” in amateur astronomy, perhaps none is as revered
as the annual Stellafane Convention. In 1926 famed telescope designer
Russell Porter and associates hosted a small group of amateur telescope
makers in their pink clubhouse on Breezy Hill just outside Springfield,
Vermont, named Stellafane—“shrine to the stars.” Over eighty years
later, more than a thousand amateur and professional astronomers
and their family members gather annually at this officially-designated
national historic landmark for a weekend of astronomy-related activities,
including lectures, observing, and telescope making demonstrations.
Surveys of Stellafane attendees conducted at the 1993 and 1994 events
by this author found that the convention was unwittingly ignoring the
needs of an important segment of its attendees, namely the children. In
response to numerous written requests on the surveys for astronomy-
related children’s activities, as well as the unfortunate and well-known
problem of the “graying” of amateur astronomy in general (e.g. Beatty
2000, AAVSO 2005), in 1995 the author began offering a rotating program
of pedagogically-sound, national education standards-based, hands-on
astronomy activities at each convention in order to actively engage children
in age-appropriate astronomical experiences. This poster will share the
concrete lessons (both positive and negative) learned from this ongoing,
highly successful program, which was officially recognized when the 2002
Stellafane Convention was dedicated to Youth in Astronomy.

[References: AAVSO (January 27, 2007) “AAVSO Chat with Robert Naeye.”
www.aavso.org/aavso/naeye.html; Beatty, ]. Kelly (September 2000) “Where
are the Young Astronomers?” Sky and Telescope, 82-86.]

TH16 Education And Public Outreach For NASA’s WISE
Mission
Bryan Mendez, UC Berkeley, bmendez@ssl.berkeley.edu

The WISE (Wide-field Infrared Survey Explorer) mission is a NASA
MIDEX mission that will map the entire sky in infrared light, searching
for the nearest and coolest stars, the origins of stellar and planetary
systems, and the most luminous galaxies in the Universe. The ultimate
product of WISE will be an all-sky image atlas in 4 infrared wave bands,
and a catalogue of over 300 million sources. The Education and Public
Outreach (E/PO) Program for WISE will bring together a veritable who’s
who of professionals in formal and informal astronomy education from
around the nation to engage students, teachers, and the public in this
exciting mission and its science. We describe our E/PO plan to train WISE
Educator Ambassadors in authentic infrared astronomy research, create
standard-based curriculum on exciting topics in infrared astronomy,
engage students and the public in asteroid research, develop programming
for museums and science centers, and engage the public in WISE science.
URL for More Information: http://wise.ssl.berkeley.edu

TH17 The Evolution of the PSU Astronomy Outreach
Program

Christopher Palma, Penn State University, cpalma@astro.psu.edu
Jane Charlton, Penn State University, charlton@astro.psu.edu

The Penn State Dept. of Astronomy & Astrophysics has a long tradition
of outreach. Faculty, students, and staff all participate as volunteers to
create and deliver a variety of outreach programming to diverse audiences,
including for example K-12 students, K-12 teachers, and senior citizens,
in addition to open events that invite all members of the general public
to attend. In the past four years, the University and the Department have
provided institutional support for science outreach efforts. Many of our
programs also receive financial support through NASA Education and

Public outreach awards and through NSF awards to PSU Astronomy
faculty. We actively collaborate with the NASA Pennsylvania Space Grant
Consortium, the Penn State Center for Science and the Schools, four local
school districts, and our colleagues from other science disciplines at the
University. With this set of partners we are able to continue to innovate
and offer new outreach programming annually. In this poster, we present
an overview of the variety of outreach programs offered recently and those
in the development stages. We describe how each program fits into the
Department and University structure. In this way we provide a case study
of a large, dynamic, university-based astronomy outreach venture.

TH18 Searching for New Earths: Teaching Children How
We Seek Distant Planets

Christine Pulliam, Harvard-Smithsonian Center for Astrophysics,
cpulliam@cfa.harvard.edu

Teaching science to children ages 8-13 can be a great challenge, especially
if you lack the resources for a full-blown audio/visual presentation. How
do you hold their attention and get them involved? One method is to teach
a topic no one else covers at this educational level: something exciting
and up-to-the-minute, at the cutting edge of science. We developed an
interactive 45-minute presentation to convey the two basic techniques
used to locate planets orbiting other stars. Activities allowed children
to hunt for their own planets in simulated data sets. We also stimulated
their imagination by giving each child a take-home, multicolored marble
“planet” and asking them to discuss their planet’s characteristics. The
resulting presentation “Searching for New Earths” could be adapted to a
variety of educational settings.

TH19 High-Resolution Time-Lapse Movies for Planetaria

Kirk Pu‘uohau-Pummill, Gemini Observatory, kpummill@gemini.edu
Peter Michaud, Gemini Observatory, pmichaud@gemini.edu

As Planetariums invest in very high resolution projection systems the
need for content becomes an opportunity to communicate astronomy and
tell the story of the new technologies that helps us see and learn more.
We are presenting a technique for creating high-resolution, full dome
time-lapse movie content for planetaria using a Canon D2s Mk ITI digital
camera. Our objective is to produce educational content for planetariums,
including those using state-of-the-art 4K x 4K digital projection systems
to demonstrate the operation of the Gemini telescopes as seen from the
observing floor over the course of the night.

TH20 Wilderness of Rocks Asteroid Project

Steven Croft, National Optical Astronomy Observatory,
scroft@noao.edu

Robert Sparks, National Optical Astronomy Observatory,
rsparks@noao.edu

Stephen Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

We continue to develop our pilot educational outreach program on
asteroids designed to get cutting-edge astronomical data and research
into the Middle School classroom. The project is partially in support
of the Large Synoptic Survey Telescope, currently in the development
stage, which will take database astronomy to a new level of quantity and
sophistication. A large part of our project is to explore effective means of
giving students effective access to these data banks of the future. Of the
stated science objectives for LSST, the best match for middle school is the
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search for and characterization of asteroids throughout the solar system.
The project will involve students in research using visible & near infrared
color photometry to characterize Near Earth Objects, newly discovered
asteroids, and other interesting known asteroids (e.g., Vesta and Ceres).
The science content fits easily into the Earth Science curriculum, utilizing
the exciting research and data of astronomy and asteroids to teach topics
including the nature, development, and relations between terrestrial rocks,
meteorites, and asteroid types; earth processes and origins of rock types,
formation of the Earth, Moon, and solar system, the nature and possible
use of near earth resources, and, of course, the connection between
asteroid impacts and life on earth. We will be describing progress on the
development of classroom activities and support materials, student and
teacher remote-control telescope observations, and a teacher professional
development workshop. URL for More Information: http://www.noao.
edu/education/asteroids/

TH21 Aurora and Magnetospheric Teacher Guides,
Bringing Data into the Classroom

Laura Peticolas, Space Sciences Laboratory, UC Berkeley,
laura@ssl.berkeley.edu

Sten Odenwald, Astronomy Cafe, odenwald@astronomycafe.net

Allyson Walker, Cornerstone Evaluation Associates, LLC,
cornereval@aol.net

The NASA missions Fast Auroral SnapshoT (FAST) and Time History of
Events and Macroscale Interactions during Substorms (THEMIS) study
Earth’s aurora and magnetosphere. As part of the THEMIS Education
and Public Outreach (E/PO) program, magnetometers were placed in
12 schools in 10 states in the Northern US where auroras are often or
occasionally detected. In order to bring the science of auroras and Earth’s
magnetosphere and the data associated with these missions, we have
created several teacher guides with middle and high school teachers. Many
of these teachers were the ones we worked with in the 12 schools with
magnetometers. These guides cover topics such as using Earth’s magnetic
field to create electrical current, Earth’s changing magnetic field on
timescales of hundreds of thousands of years, hours, and seconds, space
weather effects on the magnetosphere and aurora, universal time, what
creates aurora, auroral substorms, calculating the total magnetic field at
a particular location over months and years, predicting whether or not
auroras will be visible using magnetometer data. We will share the teacher
and NASA review feedback about these guides and explain what we did to
address these evaluations. From our evaluation results, we will share the
challenges with bringing data into the classroom as well as the immense
ability to inspire students to get involved with data and NASA missions.
URL for More Information: http://ds9.ssl.berkeley.edu/themis/

TH22 University/Science Center Exhibit Development
Collaboration: Strategies and Lessons Learned

Jordan Raddick, Johns Hopkins University, raddick@jhu.edu
Lauren Bartelme, Maryland Science Center, Ibartelme@mdsci.org
John Patterson, JohnGPatterson@aol.com

Sam Carliles, Johns Hopkins University, carliles@pha.jhu.edu
Through funding from the NSF’s Internship in Public Science Education
(IPSE) program, Johns Hopkins University (JHU) and the Maryland
Science Center (MSC) have worked together to create an exhibit based

on JHU’s research with the Sloan Digital Sky Survey, a project to map the
universe. The exhibit is a kiosk-based interactive presentation that connects
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to online data about the sky. It is currently displayed in SpaceLink, an area
at the MSC that focuses on current events and research in astronomy.
The person primarily responsible for the exhibit was a graduate student
in computer science in the JHU Physics and Astronomy department. He
worked with an EPO professional in the department and two members
of the MSC’s planetarium and exhibit staff to plan the exhibit. The team
also worked with a coordinator in the JHU chemistry department, and
an external evaluator. Along with increasing public understanding of
science, our goal was to create and evaluate a sustainable partnership
between a research university and a local science center. We are producing
an evaluation report discussing our collaboration and detailing lessons
learned. We hope that our experience can be a model for other university
/ science center collaborations in the future. Some lessons that we have
learned in our development effort are: start all design decisions with
learning goals and objectives, write goals with evaluation in mind, focus
on the process of science, and do not underestimate the challenges of
working with the web as part of the exhibit technology.

TH23 Space Weather Monitoring for the IHY: Involving
Students Worldwide in the Research Process

Deborah Scherrer, Stanford University, dscherrer@solar.stanford.edu

Benjamin Burress, Chabot Space ¢ Science Center,
BBurress@ChabotSpace.org

Kim Ross, Stanford University, kimross@stanford.edu

Our project explores how new methods of space weather data collection
and networks of instruments can lead to innovative and exciting ways of
involving audiences in the research process. We will describe our space
weather monitors, being distributed to high school students worldwide
for the International Heliophysical Year. The project includes a centralized
data collection site, accessible to anyone with or without a monitor.
Classroom materials, developed in conjunction with the Chabot Space
& Science Center in California, are designed to introduce teachers and
students to the Sun, space weather, the Earth’s ionosphere, and how to
use monitor data to encourage students to undertake “hands-on” research
and gain experience with real scientific data. URL for More Information:
http://sid.stanford.edu

TH24 MARSFEST Evaluation — One Year Post
Evaluation Results

Andrew Shaner, The University of Arizona, ashaner@Ipl.arizona.edu
Sanlyn Buxner, The University of Arizona, sbuxner@as.arizona.edu
John Keller, Calpoly — San Luis Obispo, jmkeller@calpoly.edu

The MARSFEST workshop engaged secondary science teachers in authentic
planetary science research. The goals of the MARSFEST evaluation were
to provide the workshop planners with daily feedback from participants
regarding the daily progression of the workshop, determine what changes,
if any, participants had in their understanding of Earth/Mars science, and
determine what changes, if any, participants had in their understanding of
inquiry teaching. A longitudinal 5-year study is currently being conducted
to investigate changes occurring in participants’ teaching over the five years
following the workshop. Evaluation instruments included a Likert-scale
survey eliciting participants’ attitudes towards the day’s activities as well
as “Gots, Needs, Comments, and Concerns.” A 12-item pedagogy survey
was distributed to participants before arriving in Alaska, at the end of the
workshop, and was administered again 12 months after the workshop.
These surveys were meant to measure participants’ perceptions of their
effectiveness in teaching inquiry-based science, how the workshop affected
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the way they plan to teach, and how they perceive their science teaching
has changed over the twelve months following the workshop. A six-
item content survey was developed to measure gains in the participants’
knowledge of the science presented by workshop scientists as well as from
presented curricular materials. Participants were also given prompts to
help them reflect on their experiences during the workshop. A Likert-scale
survey asked participants to rate to what extent they felt the workshop
modeled NSES indicators for inquiry teaching. Results of these surveys are
presented with an emphasis on one-year post workshop surveys.

TH25 Need for Planetary Science Data in Formal
Education Classrooms

Timothy F. Slater, University of Arizona CAPER Team,
tslater@as.arizona.edu

Pebble Richwine, University of Arizona CAPER Team,
pebbler@u.arizona.edu

Stephanie Parker, University of Arizona CAPER Team,
sparker@as.arizona.edu

Stephanie Shipp & Leslie Lowes, Planetary Data in Education
Community, shipp@Ipi.usra.edu

Science education reform documents universally call for students to have
authentic and meaningful experiences using real data in the context of
their science education. The underlying philosophical position is that
students analyzing data can have experiences that mimic actual research.
In short, research experiences that reflect the scientific spirit of inquiry
potentially can: prepare students to address real world complex problems;
develop students’ ability to use scientific methods; prepare students to
critically evaluate the validity of data or evidence and of the consequent
interpretations or conclusions; teach quantitative skills, technical
methods, and scientific concepts; increase verbal, written, and graphical
communication skills; and train students in the values and ethics of
working with scientific data. However, a survey of teachers reveals that
far too few teachers are comfortable using authentic data in the classroom
as a result of a host of barriers including, but not limited to: difficulty in
finding appropriate data and analysis tools; the perceived length of time
it takes students to complete an authentic scientific inquiry; and, most
importantly, a perceived lack of expert infrastructure and mentors who
can help individual students. These results point to the need for a systemic
solution, that simplifies the number of pathways for students to access data,
reduces the number of analysis tools that teachers and students need to
master, provides samples of student work that other students can emulate,
and a nationwide system of online mentors who are willing and able to
help students succeed at conducting scientific inquiry. URL for More
Information: http://www.lpi.usra.edu/education/score/pdec/

TH26 Astronomy Learning in Immersive Virtual
Environments

Ka Chun Yu, Denver Museum of Nature & Science, kcyu@dmns.org

Kamran Sahami, Metropolitan State College of Denver,
ksahami@mscd.edu

The Astronomy Learning in Immersive Virtual Environments (ALIVE)
project seeks to discover learning modes and optimal teaching strategies
using immersive virtual environments (VEs). VEs are computer-generated,
three-dimensional environments that can be navigated to provide multiple
perspectives. Immersive VEs provide the additional benefit of surrounding
a viewer with the simulated reality. ALIVE evaluates the incorporation of

an interactive, real-time “virtual universe” into formal college astronomy
education. In the experiment, pre-course, post-course, and curriculum
tests will be used to determine the efficacy of immersive visualizations
presented in a digital planetarium versus the same visual simulations in
the non-immersive setting of a normal classroom, as well as a control case
using traditional classroom multimedia. To normalize for inter-instructor
variability, each ALIVE instructor will teach at least one of each class in each
of the three test groups. The ALIVE project evaluates the effectiveness of
immersive VEs for introductory astronomy instruction at the Metropolitan
State College of Denver (MSCD), using the digital fulldome theater at the
Denver Museum of Nature & Science (DMNS). Undergraduate students
from MSCD’s diverse urban student population enrolled in the AST 1040
class are used as test subjects. The three-year study is broken up into two
stages. Phase I developed the materials for the experiment, while the
experiment and follow-up analyses are currently taking place in Phase
II. Students participating in the study provide demographic information
which are anonymously cross-referenced to the results from the test suite
developed in Phase I, which are then used for exploring demographic
variations for any metric with statistical robustness.

TH27 Looking Through a Telescope During the
International Year of Astronomy 2009

Rick Fienberg, Sky & Telescope, rfienberg@SkyandTelescope.com

Doug Isbell, National Optical Astronomy Observatory,
disbell@noao.edu

Susana Deustua, American Astronomical Society, deustua@aas.org

The main goal of the U.S. YA 2009 effort is to offer an engaging astronomy
experience to every person in the country. Since the IYA is a celebration
of the 400th anniversary of Galileo’s introduction of the telescope to
astronomy, the key engaging experience we’ll offer is the opportunity to
look through a small telescope at the celestial targets Galileo looked at: the
Moon, Venus, Mars, Jupiter, Saturn, the Pleiades, Praesepe, the Trapezium,
Mizar/Alcor, and the Sun. Another goal of the U.S. IYA effort is to cultivate
sustainable partnerships. “Sidewalk astronomy” is an ideal vehicle for
astronomy clubs and individual amateur astronomers to participate in
IYA 2009. In addition to their own programs, local amateurs will set up
their scopes at events held by professional organizations, including NASA,
universities, observatories, planetariums, and museums of science or natural
history. The relationships forged during this large-scale collaboration for
public outreach in astronomy will continue beyond 2009. We aim to give 10
million people their first look through an astronomical telescope in 2009.
This is achievable if, for example, 100,000 amateur observers each show
the sky to 100 people. Millions of small telescopes are sold every year, but
anecdotal evidence suggests that most are rarely used for astronomy. Our
“telescope amnesty” program will invite people to bring their little-used
telescopes to IYA 2009 events, where astronomers will teach them how to
use them and offer advice on repairs, improvements, and/or replacements,
encouraging more people to stay involved in the hobby. URL for More
Information: www.astronomy2009.org

TH28 The Music of the Spheres: Astronomically Inspired
Music as an EPO Tool

Andrew Fraknoi, Foothill College ¢ ASP, fraknoiandrew@fhda.edu

In doing public programs, getting audiences to think about astronomy in
the wider culture, or just having some fun with a class or museum group,
it’s useful to have them brainstorm about all the pieces of music they can
identify that have an astronomical connection. We have found over 100
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pieces of classical and popular music that draw their inspiration from
serious astronomy (and not just the use of a single astronomical term).
These include three rock songs about black holes, operas about Einstein
and Kepler, an electronic piece in which the players are asked to expand like
the universe, and many more. We also highlight several astronomers and
physicists who perform science music and discuss how anyone, even if tone-
deaf, can use music as a way of catching audience interest in introductory
courses. A list of favorite examples will be available as a handout and you
are encouraged to bring your own favorite examples of astronomy music to
the meeting to add to the list. URL for More Information: http://aer.noao.
edu/cgi-bin/article.pl?id=193

TH29 Telescope Kits & Optics Challenges for the
International Year of Astronomy 2009

Stephen Pompea, National Optical Astronomy Observatory,
spompea@noao.edu

Rick Fienberg, Sky & Telescope, rfienberg@SkyandTelescope.com
Susana Deustua, American Astronomical Society, deustua@aas.org

Doug Isbell, National Optical Astronomy Observatory,
disbell@noao.edu

Nothing piques a kid’s interest in astronomy like looking through a
telescope she built herself. It would be unrealistic to expect millions (or even
thousands) of kids to build a typical telescope maker’s first instrument: a
6-inch reflector on a Dobsonian mount. But it would be realistic to give
thousands (or even millions) of kids and adults a chance to build a simple
refractor similar to the ones Galileo used to make his astonishing discoveries
beginning in 1609. And with such a telescope, IYA 2009 participants could
enjoy views of some of the most significant wonders that Galileo saw,
including lunar craters and mountains, the moons of Jupiter, and the phases
of Venus. Especially for people who can’t afford to buy even a department-
store telescope, a do-it-yourself “cheapscope” could be the key to pursuing
an interest in astronomy beyond IYA 2009. There are several cardboard-
and-plastic do-it-yourself refractor kits on the market today, but none have
an optimum combination of magnification, field of view, optical quality,
and ease of use. Building on NOAO’s experience in teaching with thousands
of these kits, we’re working to develop a better inexpensive telescope kit that
can be distributed in quantities of millions, and to embed this telescope-
building experience in a sustainable optics-education program. Ideally,
every participant in an IYA event, especially children and families at science
and nature centers, after-school programs, and observatory visitor centers,
would be able to take home one of these little telescopes. URL for More
Information: http://www.hands-on-optics.org/home/

Thursday AM Clinic Sessions

Time: 8:30 a.m. -9:30 a.m.

Conference Strand: Towards Broadening the Audience
Location: Steamboat

When Everybody Wins: Strategies for Diverse E/PO
Partnerships

Sanlyn Buxner, University of Arizona, sbuxner@as.arizona.edu
Carla Bitter, University of Arizona, carla@lpl.arizona.edu
Andy Shaner, University of Arizona, ashaner@as.arizona.edu

Thursday, September 6, 2007 + 8:30-9:30 a.m.

What would you do if 800 students showed up when the school district
promised 300 or the students in your 9 am 10th grade class cannot read the
activity you planned? Working with diverse populations presents mutual
benefits and challenges for institutions engaging in education and public
outreach. The Phoenix Mars Scout Mission has capitalized on partnerships
with local and national urban school districts, Gear Up programs, and
innovative private institutions serving underserved populations. In this
session we will explore potential challenges of providing educational
programming for underserved populations as well as the list of benefits
for those populations and your institution. Session participants will
be presented with a series of case study scenarios to assess, discuss, and
present to the group. Case studies have been selected from experiences
of the Phoenix Mars Scout Mission E/PO team over the past two years.
Strategies implemented by the Phoenix Mission staff, audience response
and lessons learned will be shared. Ideas stemming from this session will
be included in conference proceedings. Join us as we share our journey
bridging community partnerships and overcoming unforeseen obstacles
and embracing unforeseen advantages. URL for More Information: http://
phoenix.lpl.arizona.edu

Session Outcomes: Participants will explore and discuss potential
challenges and benefits of working with underserved and diverse
populations. Participants will leave with a practical guide of solutions to
address potential challenges and benefits of educational programming for
and meeting the needs of traditionally underserved populations.

Conference Strand: The EPO Profession: A Changing
World

Location: Western Stage

Portfolio on a Shoestring
Sara Mitchell, SP Systems/NASA GSFC, saram@milkyway.gsfc.
nasa.gov

Anita Krishnamurthi, University of Maryland/NASA GSFC,
anitak@milkyway.gsfc.nasa.gov

James C. Lochner, USRA/NASA GSFC,
lochner@milkyway.gsfc.nasa.gov

Beth Barbier, SP Systems/NASA GSFC, beth@milkyway.gsfc.nasa.gov

Many education and outreach programs face two daunting shortages: time
and money. EPO professionals are frequently challenged to develop quality
efforts for a variety of audiences and settings, all on a shoestring budget.
How do you create a broad and cohesive education and outreach portfolio
with limited resources? Take a look at your current portfolio. What do you
have? What do you need? In this session, we will examine several effective
strategies to make the most of your assets, such as adaptation of existing
programs and materials, mutually beneficial partnerships, and innovative
(and inexpensive) dissemination techniques. These approaches can fill
in the gaps in your portfolio, increasing the scope and impact of your
EPO efforts. You will receive information about cost-effective tools and
techniques that can bring your EPO endeavors to a variety of audiences
and settings. Turn your program’s EPO wishlist into reality through savvy
leveraging of existing personnel, funding, and materials... or find a partner
that can help you fill a gap in your portfolio. The session will conclude
with participant discussion of their own EPO commodities and challenges.
URL for More Information: http://astrophysics.gsfc.nasa.gov/outreach/

Session Outcomes: Session participants will explore a variety of methods
to create a strong and diverse EPO portfolio with limited resources.
Dealing with these constraints is one of the most significant challenges
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facing EPO professionals, and this session will help participants overcome
this obstacle through new strategies and partnerships.

Conference Strand: The EPO Profession: A Changing
World

Location: Merchants Hotel

Implications for EPO Design from Cognitive Science and
Educational Design Research

Karen Carney, Adler Planetarium, kcarney@adlerplanetarium.org

In thelast thirty years, cognitive scientists have come to new understandings
of how people remember, develop and use knowledge, as well as what
useful knowledge looks like. These new understandings have profound
implications for the educational profession in general and open up
questions as well as opportunities for the EPO profession. This session will
begin with an introduction to what we know about knowledge, memory
and reasoning and then talk about learning/instructional implications for
this. Participants will be encouraged to reflect on the kinds of knowledge
involved in their EPO programs and what cognitive science says about
what it takes to learn such knowledge. They then will be introduced to
general tools from the educational design community that they could use
to help students build appropriate understandings.

Session Outcomes: Participants will build an understanding of how
people think and learn. Participants will see the implications of this
to educational design in their EPO areas. Participants will get tools for
helping them overcome cognitive obstacles.

Conference Strand: Other: Teacher Professional
Development through Graduate Degree Programs

Location: Lake

A Graduate-Level Professional Development Program in
Science Education for In-Service Middle and High School
Teachers

Bernhard Beck-Winchatz, DePaul University, bbeckwin@depaul.edu
David Jabon, DePaul University, djabon@depaul.edu
Lynn Narasimhan, DePaul University, cnarasim@depaul.edu

Recent research on learning and cognition has produced new insights into
designing effective professional development programs for mathematics
and science teachers. This research suggests that “teacher learning
programs must become more collegial and in-depth, longer in duration,
and tailored to the experience levels of the learners, be they novice or
expert teachers,” [Stiles and Mundry, in Bybee, ed., p. 138]. Guided by this
research, DePaul University in Chicago has developed an interdisciplinary
Masters of Science in Science Education (MSSE) degree program for
urban middle school and high school teachers. The program has a strong
contemporary earth and space science component, including a course in
astrobiology. The MSSE program is designed to strengthen the teachers’
science content knowledge and skills, improve their classroom practice,
and ultimately enhance their students’ learning in science. We will share
a variety of strategies we have employed in the design, development,
and implementation of the program. We will also discuss what we have
learned about the professional development needs of Chicago teachers as
well as the research tools we have used to assess the effectiveness of our
program. An overarching principle of the program is the integration of
science content knowledge with classroom practice, and with research on

how students learn. We will illustrate this synergy using concrete examples
from program’s earth and space science strand. URL for More Information:
http://www.depaul.edu/~msse/

Session Outcomes: Participants will (1) learn a variety of strategies for
designing and implementing an interdisciplinary science masters program
for teachers, (2) learn how to use a variety of program assessment tools,
and (3) learn about examples of course designs that meet the professional
development needs of urban teachers.

Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Shakespeare

The Astronomy Visualization Workshop Wrap-Up

Mark SubbaRao, The Adler Planetarium,
msubbarao@adlerplanetarium.org

This session will provide an overview and wrap-up of the day-long pre-
meeting workshop on scientific visualization held September 4, 2007 at the
Adler Planetarium and Astronomy Museum. During this session, state of
the art astronomical visualizations will be presented of various sorts (data-
driven visualizations, animations, two-dimensional imagery), and using
various media (high-definition, stereoscopic, full-dome). Additionally
we will discuss the effectiveness of various methods (podcasts, “art”) to
deliver these visualizations to a wide audience, and solicit the audience for
novel suggestions and feedback.

Session Outcomes: Participants will learn about progress and outcomes
from the day-long pre-meeting workshop on scientific visualization.

Thursday Workshops and Panels
Time: 1:00 p.m. - 2:30 p.m.

Conference Strand: The EPO Profession: A Changing
World

Location: Steamboat

Professional Development for Education-Engaged
Scientists: A Research-Based Framework

Sandra Laursen, CIRES Outreach, University of Colorado,
sandra.laursen@colorado.edu

Heather Thiry, Ethnography ¢ Evaluation Research, University of
Colorado, heather.thiry@colorado.edu

Anne-Barrie Hunter, Ethnography ¢ Evaluation Research,
University of Colorado, anne-barrie.hunter@colorado.edu

New research findings from a study of scientists participating in education-
related workshops reveal scientists’ needs for professional development
that can enhance their E/O work and help to sustain their involvement. The
findings are derived from a study of nearly 300 participants in workshops
conducted by the ReSciPE Project (Resources for Scientists in Partnership
with Education) over two years. The data sources include matched pre-
and post-workshop surveys and follow-up interviews with a subset of
participants. Our findings are organized in a three-stage framework
that suggests how appropriate, relevant, and accessible professional
development opportunities can attract, engage, and support scientists in
their education work. Participants will learn about the research findings and
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the framework derived from them; then will use the framework to analyze
an existing professional development opportunity. Finally, they will apply
the framework to their own educational work with scientists and consider
how to design professional development activities to enhance that work.
URL for More Information: cires.colorado.edu/education/k12/rescipe

Session Outcomes: Participants will be introduced to new evidence from
research and evaluation on scientists’ needs for professional development
for their E/O work. They will apply this empirically-derived framework
to their own E/O efforts and leave with the outlines of a working plan to
enhance professional development of their colleagues and collaborators.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Western Stage

The International Year of Astronomy 2009 — US Goals,
Themes, and Plans, and How You Can Get Involved!

Douglas Isbell, National Optical Astronomy Observatory (NOAO),
disbell@noao.edu

Susana Deustua, American Astronomical Society (AAS),
deustua@aas.org

The International Astronomical Union (IAU) and UNESCO have declared
that 2009 will be the International year of Astronomy, marked by the 400th
anniversary of Galileo Galilei looking through a telescope. An aggressive
international science outreach planning campaign is underway, with more
than 75 countries having identified points of contact.

The American Astronomical Society (AAS) is leading US planning through
two committees: a program commitee co-chaired by the presenters of this
session, and a development committee intended to raise funds for the best
project and event ideas. The stated goal for the US program for IYA 2009
is simple but ambitious: “To offer an engaging astronomy experience to
every person in the country, and build new partnerships to sustain public
interest.”

US programs will be aligned around six major themes:

+ Looking Through a Telescope

+ Dark Skies Are a Universal Resource

+ Astronomy in Arts, Entertainment & Storytelling

* Research Experience for Students, Teachers, and Citizen-Scientists

+ Telescope Building & Optics Challenges

+ Sharing the Universe Through New Technology

Each US theme will be supported by 2-3 working groups of 6-8 people
each (professional and amateur). Results from the ASP meeting will
feed into US planning, and further international planning, starting
with the Communicating Astronomy to the Public 2007 meeting from
October 8-11 in Athens, Greece. URL for More Information: http://www.
astronomy2009.0rg

Thursday, September 6, 2007 + 1:00 - 2:30 p.m.

Session OQutcomes: Participants will learn about the plans and activities
of the AAS program committee for IYA 2009, will be informed about how
to get themselves and their organizations involved, and will be asked to
generate ideas for activities, events and new partnerships

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Merchants Hotel

Opportunities and Challenges of Reaching Educators
through Online Astronomy Courses

Anna Hurst, Astronomical Society of the Pacific,
ahurst@astrosociety.org

Katy Garmany, National Optical Astronomy Observatory,
kgarmany@noao.edu

Robert V. Steiner, American Museum of Natural History,
rsteiner@amnh.org

Rachel Connolly, American Museum of Natural History,
connolly@amnh.org

Online distance learning can be the perfect way to reach educators who
often have busy schedules and small budgets that prevent them from
attending traditional training workshops. Session participants will
discuss the benefits and challenges of online learning and share their own
experiences as online learners and/or moderators, as well as learn about
practical approaches to the challenges of program administration, course
design, marketing, and evaluation. Panelists will present the latest research
in the field and the lessons learned from a few established programs:

+ Astronomy from the Ground Up — from the ASP, NOAO, and the
Association of Science-Technology Centers, this professional development
program offers interactive online astronomy workshops to educators
from small museums, science centers, and nature centers. Workshops
cover a selection of hands-on activities for interpreting basic astronomical
concepts, as well the latest news and research. http://www.astrosociety.org/
afgu/distance.html

+ Astronomy Research Based Science Education — Now in its 6th year,
this teacher professional development program from NOAO involves a 13-
week on-line course, during which participants are expected to develop
content knowledge as well as experience with various data reduction
packages. The course culminates in an in-person observing workshop at
Kitt Peak. http://www.noao.edu/education/arbse

+ Seminars on Science — This teacher professional development program
from the American Museum of Natural History consists of ten online
graduate courses in the life, earth, and physical sciences. Online courses
rich with imagery, video, interactive simulations, and vibrant discussion
connect learners to the Museum’s scientists, laboratories, expeditions, and
specimens. http://learn.amnh.org/

Session Outcomes: Participants will develop an understanding of the
benefits and challenges of online education and learn general strategies and
nuts-and-bolts tips for reaching both informal and classroom educators
through this emerging medium.

Conference Strand: The EPO Profession: A Changing
World
Location: Lake

Family Astronomy: Improving Practices and Developing
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New Approaches

Jacob Noel-Storr, Rochester Institute of Technology, jake@cis.rit.edu
Emilie Drobnes, NASA Goddard, emilie.drobnes@gsfc.nasa.gov
Sara Mitchell, NASA Goddard, saram@milkyway.gsfc.nasa.gov

We will share ideas with participants on effective strategies for family
astronomy programs based on our experiences in recent years developing
programs around four key elements: child and parent engagement in the
process of science; family cohesiveness and cooperation; parent “Professional
Development”; and continuity of learning beyond the experience. Workshop
attendees will work together on developing strategies to implement or
improve family programs that can be facilitated in their own particular
settings, with an emphasis on creativity and innovation to push the field
forwards. By sharing knowledge and experience across the group we will
build up a set of strong strategies for use in the design of family programs
and in the design of evaluation tools and education research questions
centered on family learning. Participants will leave with new plans and ideas
to ensure the value that family astronomy programs add to STEM education
in a range of communities is increased and better understood.

Session Outcomes: Participants will leave with developed ideas of how to
improve or implement effective family astronomy programs relevant to
their particular settings that will maximize the learning achieved.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Shakespeare

Zula’s Ready, Set — Science! A Community Model for
Implementing Science and Astronomy in PreK-2nd Grade
Classrooms

Andrea Tompkins, Zula USA, andrea3e@aol.com

Annie Vedder, Adler Planetarium ¢ Astronomy Museum,
avedder@adlerplanetarium.org

Deborah Manchester

The Zula Patrol will offer an exploration of its dynamic model for
implementing science and astronomy activities in PreK-2nd grade
classrooms. Zula’s mission is to work with educators, parents and
community members, often acting as a catalyst to bring these organizations
together, with the purpose of cultivating a love of learning and discovery
through science inquiry. The Zula Patrol has conducted science and
astronomy teacher and family workshops across the country. In working
with hundreds of educators and family members, we’ve found that these
trainings are meaningful because participants are given a research-based
rationale for the content—and numerous opportunities to “engage” with
the informal science curriculum in a hands-on, interactive manner. From
the fun Zula Patrol television series, to the content-filled zula.com web
site, Zula’s outreach program demonstrates how science and inquiry can
be part of the everyday classroom and home. Our strategy of building
innovative community partnerships is evident in our work with the
Adler Planetarium and Astronomy Museum. Our collaboration with this
renowned institution has provided new energy to their Education and
Public Outreach Programs and jump started a number of community
efforts. Working together, the Adler and Zula have implemented workshops
for educators and families and beginning this June, the museum will be
the opening site for The Zula Patrol’s: “Mission Weather” traveling exhibit
and new digital dome show, “Under the Weather!” Annie Vedder from the
Adler will share outcomes of both events as well as information regarding

the Adler’s PreK museum programs. URL for More Information: www.
zula.com

Session Outcomes: Participants will implement/offer: Science content
through non-traditional channels such as video, the internet, and
innovative community partnerships; Informal science and astronomy
curriculum that also supports other core learning areas (language arts-
math); The 5E guidelines for science inquiry; The Zula Patrol and PBS
Kids’ View-Read-Do Learning Triangle as teaching tools.

Thursday PM Clinic Sessions
Time: 3:00 p.m. - 4:00 p.m.

Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Steamboat
The World Wide Telescope

Curtis Wong, Microsoft Research, wong@microsoft.com

The vision of the World Wide Telescope 2.0 is to provide a common
infrastructure so that multiple surveys, over time, can all share a common
intuitive browsing platform that allows for seamless exploration of the
universe augmented by the creation of narratives and paths through the
virtual sky. Linked contextual narratives will help learners understand what
they are seeing as well as connecting them to related deeper information and
rich media that can foster a deeper understanding of astronomy and science.

Both children and adults who are interested in astronomy but don’t have
a telescope will learn from the linked narratives, understand what they
are seeing and go as deep as they choose, exploring the virtual sky and
accessing the source data underneath to potentially make discoveries of
their own. WWT will enable astronomers, education and public outreach
individuals to easily create guided tours through the sky referencing
objects in context and benefiting from the common resources and links
that WWT will provide. Eventually everyone will be able to create and
share their explorations though the virtual sky, thereby extending and
empowering an ever-growing audience who want to know more about the
universe. We hope that WWT will be an inspiring and empowering tool to
facilitate learning about science and astronomy.

The presenter will talk about the goals of the WWT project followed by
a demonstration and discussion with the audience about which aspects
of the WWT would be most useful for them as EPO professionals. This
feedback will be used to enhance the functionality of the current or future
versions of the WWT.

Session Outcomes: Participants will learn about the World Wide Telescope
and have an opportunity to provide input towards its development.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Western Stage

Videoconferencing: Is It Out of My League?

Daniel Zevin, Astronomical Society of the Pacific,
dzevin@astrosociety.org

Janice Harvey, Gemini Observatory, JHarvey@gemini.edu

Anna Hurst, Astronomical Society of the Pacific,
ahurst@astrosociety.org
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Pablo Nelson, Astronomical Society of the Pacific,
pnelson@astrosociety.org

Like jet packs and meal pills, videoconferencing was once the promise of
the future when it comes to delivering workshops from afar. Yet unlike
the former examples, videoconferencing is now an everyday reality in the
EPO world, and thanks to technological advances like the Internet, it’s
also affordable. However, many more EPO professionals could be taking
advantage of videoconferencing if they knew just a little bit more about
what services are available, what they cost, and how they can be used. In
this 60-minute session, you'll find out about a variety of videoconferencing
technologies that you can start using right now for teacher professional
development, classroom presentations, or project team meetings.
Presenters include members of the Astronomical Society of the Pacific’s
Astronomy from the Ground Up team, a modestly budgeted distance
learning professional development program for science center educators,
and the Gemini Observatory’s Live from Gemini program, which brings
the ultimate videoconferencing experience (direct from the Gemini Control
Room) straight into the classroom.

Session Outcomes: Participants will walk away with a better understanding
of videoconferencing technologies and their uses for EPO. They will also
learn what technologies to pursue based on project budgets.

Conference Strand: The EPO Profession: A Changing
World

Location: Merchants Hotel

Checking Your Alignment: EPO Activities and National/
State Science Education Standards

Kristine Larsen, Central Connecticut State University, larsen@ccsu.edu

Marsha Bednarski, Central Connecticut State University,
bednarskim@ccsu.edu

Interest in astronomy-related education and public outreach activities
has increased in recent years, as reflected in this conference and the
Washington Charter of the IAU. At the same time, the National Science
Teachers’ Association (NSTA) and U.S. Department of Education have
drawn attention to the serious lack of understanding by college and
university faculty of the science content and methodology taught in grades
K-12. This not only leads to a problematic disconnect between science
education at the K-12 and collegiate level, but also reduces the effectiveness
of educational enrichment and public outreach opportunities offered by
professional and amateur astronomers to their local school districts and
community organizations. This workshop is a direct response to this highly
relevant and important national issue. In this workshop, participants will
first become familiar with the specific science content and pedagogical
standards at the national and state level. Through the use of case studies,
participants will next gain concrete experience in evaluating commonly
practiced EPO astronomy activities (such as scale models of the earth and
moon, making a star finder/planisphere, and slideshows of the planets)
for alignment to specific, grade-related standards. Finally, participants will
learn how to more effectively tailor their own favorite astronomy activities
to the national and state science standards, and to develop and conduct

Thursday, September 6, 2007  3:00 - 4:00 p.m.

new activities which better meet the needs of their local school districts.

Session Outcomes: Participants will gain the knowledge and experience
necessary to be able to select and develop appropriate, hands-on, inquiry-
based EPO activities that are aligned with national and state science education
standards, thereby better meeting the needs of local school districts.

Conference Strand: The EPO Profession: A Changing
World

Location: Lake

A Community Conversation: Developing a Master’s in
Astronomy/Space Science EPO

Michael Gibbs, Astronomical Society of the Pacific,
mgibbs@astrosociety.org

John Mickus, Benedictine University, [Mickus@ben.edu
Lindsay Bartolone, The Adler Planetarium

As the astronomy/space science education and public outreach profession
continues to expand, is there a need to provide a formalized academic
credential? The Astronomical Society of the Pacific (ASP) in partnership
with Benedictine University, feel the time is right for an online master’s
program in this field. For this session, we’ll provide an overview of
preliminary plans and invite members of the EPO community to gather
for a conversation to explore this topic further. During the session,
participants will be asked for their input regarding possible learning
objectives and the desired outcomes for a degree program. The degree
program would be targeted to serve the emerging population of formal
and informal educators engaging in astronomy/space science education
and public outreach and provide them with the background knowledge
and skills to be successful. Participants would use the pedagogy of inquiry-
based learning and technology to create an effective teaching/learning
environment for both formal and informal educators. The program
would integrate content knowledge in general astronomy/space science
utilizing the resources of the local and national astronomy/space science
community. Faculty could include Ph.D. level professors and noted EPO
practitioners, along with guest lecturers.

What is it this degree will accomplish?

+ Develop appropriate demonstrations and activities related to astronomy/

space science.

* Understanding, avoiding and debunking common misconceptions in
astronomy/space science.

+ Understanding the impact of educational technology available to the
EPO community (e.g. remote telescopes) and anticipate future trends

+ Overview of current topics and future trends in astronomy (e.g. what
happens when NASA states we are going to the Moon, how that changes
the focus) and possible future discoveries

o Solar system
o Stars and Galaxies
o Exploration and Space Science
* General understanding of project management, community relations,
budgeting, public relations and fundraising.
+ Public speaking and presentation skill development, customized for a
variety of audience levels and formal education.
The program requires 36 semester hours of graduate coursework (12
classes) for the MS degree with the twelfth class being the original thesis
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and presentation of the research at the ASP conference.

Session Outcomes: The desired outcome is to gain an understanding from
the EPO community regarding the need for developing and the feasibility
of establishing a master’s degree in astronomy/space science EPO.
Participants will learn about recent preliminary collaborations to explore
the interest in offering this master’s degree for the EPO community.

Time: 4:15 p.m. - 5:15 p.m.

Conference Strand: Towards Broadening the Audience
Location: Steamboat

The Living Astronomy and People of the Mayan World
Today

Isabel Hawkins, UC Berkeley Space Sciences Laboratory,
isabelh@ssl.berkeley.edu

Felipe Tapia, Orgullo Yucateco, felipetapia7@yahoo.com

Long ago, the great Maya civilizations of Mesoamerica were keenly attuned
to the cycles of nature and the Universe. The Maya have always been
careful observers, and more than a thousand years ago, they recorded the
motion of the planets, the Sun, and the Moon, predicting eclipses. These
observations were used to create a complex calendar to organize the events
of their world. The Maya built great cities containing buildings aligned with
the Sun, Moon, and the stars to mark important times of the year. Many
of the Mayan astronomical traditions are still practiced today by the Maya
of the Yucatdn peninsula, Southern states in México, and other areas in
Mesoamerica. Traditional farming communities today time the cultivation
of corn by observing the sky. We’ll give you a glimpse of the living culture
of the Mayan people in the Yucatdn, where science and astronomy are
practiced in a manner that integrates every other aspect of their culture
into a native science. You'll be able to hear Yucatec Maya, the language
spoken by more than 1 million people in the Yucatan today. Our hope is
that you'll increase your interest and knowledge of the Mayan people and
of the enduring wisdom reflected in the daily lives of Mayan families. In the
context of this conference, we will present the results of several education
and public outreach programs that position astronomy within its cultural
context as an effective means of capturing the interest and enabling
authentic participation of under-represented populations in science.

Session Outcomes: (1) Participants will learn about the Mayan people
of today and their enduring legacy of scientific, mathematical, and other
cultural accomplishments.; (2) Participants will learn strategies to effectively
engage Hispanic communities in science through their indigenous roots.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Merchants Hotel

Astronomy Professional Development Workshops for
After-School Program Providers

Julie Lutz, University of Washington, jlutz@astro.washington.edu
Heather Gibbons, Pacific Science Center, Heather_Gibbons@pacsci.org

Anita Krishnamurthi, NASA Goddard Space Flight Center,
anitak@milkyway.gsfc.nasa.gov

Kristine Washburn, Everett Community College,
kewashburn@gmail.com

Increasingly after-school programs are looking to sciences like astronomy
for content and activities that are suitable for the kids who attend their
programs. Astronomy has some excellent things to offer, but the after-
school realm is really different than the classroom. This workshop aims to
emphasize and to get discussion going about some of those differences and
how they translate in offering appropriate professional development. The
workshop will be a “networking with a focus” experience for participants.
Participants will discuss briefly in small groups some of the factors that
make for good after-school astronomy materials and activities. A “top
5 factors” list will be made from a brief whole-group discussion and
displayed for all the participants to keep in mind. Then small groups will
discuss factors to keep in mind when designing professional development
for after-school program providers. Again a “top 5 factors” list will be
made and displayed.

The main exercise of the workshop will be for small groups to put together
an outline for a two hour professional development workshop on one of
three topics (stars and constellations, solar system or an astronomy topic of
the group’s choice). Sample activities will be provided and/or members of
the group may suggest things. The target audience for the workshop to be
developed is urban after-school program providers who work with children of
ages 5-10 in a program that goes for three hours after school is out on Monday
to Friday afternoons. The program has access to the school playground.

The participants will “tour” the work of one other group and questions/
feedback will be encouraged. All the workshop outlines developed will be
shared with all participants who would like to receive copies via e-mail.
URL for More Information: http://www.s2n2.org/ostwg

Session Outcomes: The intent of the session is to help participants learn
about and focus on the elements of quality professional development
experiences for after-school program providers. Participants should leave
the session with increased knowledge of the what after-school professionals
need to offer astronomy activities in their programs and how to fulfill these
needs via professional development experiences.

Conference Strand: The EPO Profession: A Changing
World

Location: Lake
A Field Trip to the Moon: A Research-Based Model for

Creating and Evaluating a Visualization-Based Museum
Program

Rachel Connolly, American Museum of Natural History,
connolly@amnh.org

Carter Emmart, American Museum of Natural History,
carter@amnh.org

Paula Rodney, NASA, Marshall Space Flight Center,
paula.rodney@nasa.gov

Laura Danly, Griffith Observatory, Laura. Danly@lacity.org

The Marshall Space Flight Center (MSFC), in partnership with the American
Museum of Natural History (AMNH), has developed, delivered, and
evaluated a new educational program, A Field Trip to the Moon, for school
groups on field trips to museums and science centers around the country.
This session will present a case study of this new program, presenting the
current educational research and production best practices that will build
the skills of the participants. Successful strategies for developing outreach
programs for the museum setting will be highlighted, as well as findings
from the evaluation on museum educational programming, classroom

44 EPO and a Changing World: Creating Linkages and Expanding Partnerships Conference Program



pedagogy, and hands-on activities. Session participants will learn the

benefits and challenges of developing programs that utilize astronomical

visualizations, as well as best practices for outreach in the museum and

planetarium settings.

The development of this program included an integrated evaluation track

that has deepened our knowledge of the following three areas:

a) how students are engaged by and learn in museum workshops,

b) how teachers can be supported in their science curricula by lunar
exploration,

¢) the role that visualizations can have in engaging students and teachers
to participate in and continue their learning.

The methodologies for evaluating this program will be shared with

participants, as well as a discussion of techniques for adapting these

methods to participants’ unique settings.

All participants will leave will a copy of the full program, including a DVD.

URL for More Information: http://education.amnh.org/ftm

Session Outcomes: Participants will gain techniques and methods for the

development, evaluation, and dissemination of educational programming

utilizingastronomy visualizations, includingan overview of the current relevant

research base on scientific visualizations for educational outreach. Participants

will take home a free DVD of the Field Trip to the Moon program.

Conference Strand: The EPO Profession: A Changing
World

Location: Shakespeare

Designing and Teaching to the Standards, and Beyond!

Greg Schultz, Space Sciences Lab, UC Berkeley, schultz@ssl.berkeley.edu

John Erickson, Lawrence Hall of Science, UC Berkeley,
jerick@berkeley.edu

Traci Wierman, Lawrence Hall of Science, UC Berkeley,
tracik@clearwire.net

Jennifer King Chen, Lawrence Hall of Science, UC Berkeley,
jyking@gmail.com

This professional development (PD) session will bring together participants
interested in space science curriculum and teacher PD, and will foster
learning and discussion around EPO strategies for designing resources
targeted at science standards and, when appropriate, teaching beyond such
standards. We will use the case example of the new GEMS Space Science
Sequences (GEMS-SSS) for grades 3-5 and 68, and emphasize how others
can adopt and adapt strategies for implementation with their own products
and programs. The session presenters represent diverse backgrounds in
astronomy research, curriculum development, teacher PD, NASA EPO,
science writing, and planetarium/science center programs. We will outline
the design process employed in the development of the GEMS-SSS,
beginning with analysis of space science concepts and scientific inquiry
strategies appearing in the national standards/benchmarks and dozens
of state standards documents. Early on, a panel of ten NASA science/
education advisors convened to make further recommendations for the
GEMS-SSS. This panel strongly urged the inclusion in the 6-8 sequence
of content related to objects and structure outside of our solar system,
even though this content is rarely found earlier than high school in most
standards documents. From the advisory panel’s recommendation, and
a desire to feature more current scientific discovery, a “Beyond the Solar
System” unit was developed and field-tested in middle school classrooms
(results will be shared).
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Our session will include interactive activities illustrating teaching both to
the standards and beyond them, and feature group discussion of the power
of this approach in different contexts—ours and participants’

Session Outcomes: Participants will come away with greater understanding
and appreciation of strategies for (1) addressing standards in elementary/
middle school science curriculum, (2) going beyond such standards when
appropriate (including why and how), (3) capturing current scientific
discovery within a structured curriculum, and (4) collaborative, iterative
design involving scientists, educators, and NASA.

Friday Poster Session
Time: 7:30 - 11:45 a.m.; 1:00 - 3:00 p.m.

Poster Location: Sauganash

Conference Strands: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages;
Towards Broadening the Audience

9:30 a.m. Oral Overview Wolfe Point

Poster presenters are invited to give a 60-second overview of their poster to
conference attendees using a single overhead transparency between 9:30
a.m. and 10:15 a.m. in Wolfe Point. Posters are changed each day and are
available from 7:30 — 11:45 a.m. and 1:00 - 3:00 p.m. in Sauganash.

FRO1 A Proposal to Make the Dark Universe Visible

Matthew Craig, Minnesota State University Moorhead,
mcraig@mnstate.edu

Although most of the universe is dark energy, and most of the matter in
the universe is dark matter, the typical description of a galaxy, in either
informal or formal educational settings, mentions only stars and gas. I
describe a proposal to develop a set of museum exhibits on dark matter and
dark energy that would serve as a toolkit for others in the EPO community.
Preliminary ideas for exhibit components are presented, along with a
framework for developing the exhibits rapidly though a collaboration of
students, researchers, and informal science professionals. An important
part of maximizing the impact of this proposal is to ascertain the need
for such a toolkit. The poster will have a short survey to fill out to gauge
interest in the project.

FR02 When Everybody Wins: EPO & Underserved
Science Communities

Carla Bitter, University of Arizona, carla@Ipl.arizona.edu
Sanlyn Buxner, University of Arizona, sbuxner@as.arizona.edu
Andy Shaner, University of Arizona, ashaner@Ipl.arizona.edu

The Phoenix Mars Scout Mission’s EPO team had a unique opportunity
to expand beyond the realm of standard curriculum development and
dissemination and take a new set of Mars activities directly to scientifically
underserved communities. By creating working partnerships with The
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Louisiana Children’s Museum in New Orleans, the Wildcat School in
Tucson AZ, and Exploration Place in Wichita KS, Phoenix’s EPO program
funded MarsBots summer science camps for children from grades 1-6.
EPO staff provided partners with staff training, curriculum, supplies, and
scholarships for students, as well as live, daily video conferencing access
for camps during launch week for the Phoenix Mars Mission. Working
with diverse communities across America presented multiple challenges
and many rewards for all of the participants. URL for More Information:
http://phoenix.Ipl.arizona.edu/

FRO3 A Fully Wheelchair Accessible Telescope for the
Frank N. Bash Visitors Center

Frank Cianciolo, University of Texas McDonald Observatory,
frankc@astro.as.utexas.edu

W. Wren
M. Jones
W. Rosing

The McDonald Observatory hosts approximately 30,000 visitors each
year at the Visitors Center’s popular Star Party programs. An increasing
percentage of these guests are mobility impaired or completely wheelchair
bound. Such physical challenges can make it nearly impossible for these
visitors to comfortably look through traditionally designed telescopes.
A new telescope (in final fabrication stage as of May 2007) will soon be
installed at the Visitors Center’s Telescope Park that addresses these needs.
Inspired by a prototype design by John Fundingsland, this fully wheelchair
accessible, fixed eyepiece position system will offer all visitors views through
a large, extremely high optical quality, reflecting telescope with imaging
comparable to that of a completely color corrected 18-inch refractor. In
addition, the relatively small movable portion of the design (the steering
mirror) will allow the telescope to be quickly slewed to numerous targets
in rapid succession. For those visitors who find that they cannot view
through the Center’s more traditionally designed telescopes, this high
speed pointing system will allow a far greater level of participation in the
Star Party programs than is currently available. Once completed, both the
telescope design and the controlling software will be placed in the public
domain. URL for More Information: http://mcdonaldobservatory.org/

FR04 University Astronomy: Instructional Strategies for
the Visually Impaired

Dennis Dawson, Western Connecticut State University,
dawsond@wcsu.edu

While teaching a spring laboratory course in general university astronomy,
I agreed to provide instruction to a student who had been advised against
laboratory work in chemistry and biology because of her significant visual
impairment. This poster describes our mutual learning experience as we
developed tactile concept demonstrations and laboratory exercises. Progress
assessment issues and gaps in educational resources will also be discussed.

FRO5 Artistic Expression of Sonified Data
Wanda L. Diaz-Merced, University of Puerto Rico,
mercedw@yahoo.com

Alina Marrero-Hernandez, Shirohisa Ikeda Project, WIPR,
alina@coqui.net

John C. Mannone, SARA , Shirohisa Ikeda Project,
jmannone@earthlink.com

Robert M. Candey, NASA GSFC, robert.m.candey@nasa.gov

Science and Art have been considered two seemingly different disciplines.
The Shirohisa Tkeda project mission is to make science-research inclusive
for all obeying the ADA law commands. For this poster we describe the
use of sonified data together with dance, acting, writing and drawing to
reach a wider audience in learning about space and astrophysics. The
sounds are generated from various data sets, such as gamma ray transients
detected by the Swift spacecraft, kilometric radio signals from WIND,
and from other NASA missions. Also, high frequency radio signals from
sun flares and Jupiter magnetic storms acquired by a land-based NASA
sponsored amateur network called the Radio JOVE project. The data are
codified in terms of pitch, loudness and timbre. Participants learn how to
sense variations in data as changes in sound wave frequency and intensity
of the fundamental, and in some cases, in the harmonic content of the
signal. Therefore, sound is used as an analog to data visualization; i.e., to
display the scientific data and to convey the information to the participant
performers and their audience. The participants execute tactile drawings,
body movements and artistic expressions of dance based on the sounds,
participants listen to and discuss poetry that pertains to the study of
astronomy to enhance their learning of the subject in a unique way of
internalizing the science lesson.

FR06 Gemini Observatory’s Outreach & Educational
Efforts in Chile

Ma. Antonieta Garcia, Gemini Observatory — Chile,
agarcia@gemini.edu

The Gemini Observatory is an international partnership of seven
countries including the United States, United Kingdom, Canada, Chile,
Australia, Brazil and Argentina. Gemini consists of twin 8-meter optical/
infrared telescopes located at two of the best locations on our planet for
astronomical research: Hawai‘i and Chile. Together these telescopes can
access the entire sky. Gemini has consistently put considerable effort into
educational programming for the two hose communities (Hawaii and
Chile). This has resulted in an increased awareness in our local communities
of the benefits of having state of the art observatories nearby, and created
consciousness about preserving dark skies to allow other scientific projects
to take place in the future. Having two telescopes located so far apart
gives Gemini a unique set of circumstances that need to be considered
when implementing any educational programming. Of the two Gemini
telescopes, I will focus on Gemini South due to its location in Chile. The
Gemini South telescope is located at 2,700 meters on a mountain in the
Chilean Andes called Cerro Pachén.

How does Chile benefit from hosting an observatory facility like Gemini?
What are the jobs that are available to Chileans at an astronomical
observatory? What training and education is necessary to participate in
this work? What can students do now to prepare for the type of work at
an institution like Gemini? What are the other economic and educational
benefits that come from our presence? These are just a few of the many
issues that need to be shared with our local communities.

FRO7 Teaching Astronomy 101 at a Native American
Community College

Katy Garmany, National Optical Astronomy Observatory,
garmany@noao.edu

Damascus Francisco, Tohono O’odham Nation Division of Senior
Services
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For the past several years the first author has taught astronomy 101/102 at
Tohono O’odham Community College (TOCC), Sells, AZ and the second
author has taken two classes with her. We will reflect on what teaching
astronomy on a Native American reservation is like for a traditional
western astronomer, and how Native American students might view the
experience. The typical TOCC student is a mother in her late 20s with
several children, a job and many family issues to contend with. While it is
important to remember that every native tribe is unique, we hope that our
collective experience may be useful to those planning outreach or teaching
to such an audience.

FR08 Touch the Invisible Sky: A Multi-Wavelength
Braille Book Featuring Tactile NASA Images

Noreen Grice, You Can Do Astronomy LLC
Simon Steel, Harvard-Smithsonian Center for Astrophysics
Doris Daou, Spitzer Science Center and NASA Headquarters

According to the American Foundation for the Blind and the National
Federation of the Blind there are approximately 10 million blind and
visually impaired people in the United States. Because astronomy is often
visually based, many people assume that it cannot be made accessible.
A new astronomy book, Touch the Invisible Sky, makes wavelengths not
visible to human eyes, accessible to all audiences through text in print
and Braille and with pictures that are touchable and in color. Started
by a Chandra grant, and funded through collaboration by the Origins
Forum, Universe Forum, Chandra, Spitzer, and Hubble Space Telescopes;
Touch the Invisible Sky showcases the importance of multi-wavelength
astronomy in our understanding of the cosmos. Stop by this poster and
touch the invisible sky!

FR09 What Can Science Do for Me? Engaging
UrbanTeens in the Chandra Astrophysics Institute

Mark Hartman, MIT Kavli Institute for Astrophysics and Space
Research, mhartman@mit.edu

Irene Porro, MIT Kavli Institute for Astrophysics and Space
Research, iporro@mit.edu

Fred Baganoff, MIT Kavli Institute for Astrophysics and Space
Research, fkb@space.mit.edu

We present three years of longitudinal data showing how we can engage
underrepresented high-school youth in out-of-school time by fostering
the same employable skills that characterize the dynamics of a scientific
community: communication, collaboration, building arguments and
building models. To foster youth development of these skills, we immerse
students in an authentic scientific community composed of their peers and
professional scientists who together develop and answer questions using
Chandra x-ray observatory data during this year-long program. We sum
up our goals for the program with an “if...then...” statement of change:
If we provide an opportunity for motivated students from a wide range
of academic backgrounds to learn and practice enough to successfully
undertake an investigation in x-ray astronomy, then those students will
have a more complete understanding of the way science really works, and
will value its application in their everyday and professional life. URL for
More Information: http://space.mit.edu/EPO/cai/

FR10 Expanding Partnership of Researchers, Teachers
and Parents Through an Afterschool Program
“Astrobiology Class”
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Kaoru Kimura, Japan Science Foundation, kaoru@jsf.or.jp
Masayuki Ishii, OTSUMA Women’s University, ishii-m@otsuma.ac.jp

James Sweitzer, Science Communications Consultants,
sweitzer@sciencecomms.com

The Science Museum, Tokyo started in 2004 an Afterschool program for
elementary school students. The purpose of this program is, however,
not only to increase students’ knowledge but also to foster linkages and
partnerships between elementary school teachers, university students,
researchers and parents of school children. One of the best examples is
“Astrobiology Class” which was held at the Kudan elementary school,
Tokyo in 2005 and 2006. We provided a series of Astrobiology classes in
2005 and 2006 for 5th and 6th grade kids. Instructors include graduate
students of astronomy or biology major, researchers from various
universities and institutes, and an educator from a NASA center as well as
teachers who joined this program. Kids experimented in extracting DNA
from cells, studied a history of “the Earth and Life”, and made follow-
up discussions. Throughout this program, the young thinkers greatly
increased scientific understanding to “Life in the Universe” based on the
same methodology that astrobiologists rely on. Finally they created new
lives on various planets by referring to physical/chemical characteristics
of “real” datasets of the exoplanets. It is noteworthy that we welcomed
parents to participate to the class all the time. Parents, as kids did, enjoyed
studying the subjects while they understood and appreciated what we
wanted the kids to learn through the program. Detailed description of
Astrobiology Class, evaluation of the class will be presented. How to make
good relationships between researchers, teachers and parents, as well as
how to build an effective program will also be discussed.

FR11 Motivating Reluctant Learners with a Big Bang

James C. Lochner, USRA/NASA/GSFC,
lochner@milkyway.gsfc.nasa.gov

Geri Cvetic, Chesapeake Sr. High School, gcvetic@aacps.org
Jonathan Hall, Chesapeake Sr. High School, jhall@aacps.org

We present results of a collaborative effort to achieve success with a group
of high school students from whom success is not expected. We developed
an astronomy lesson on the big bang as a collaboration between a science
teacher, a media specialist, and an astronomer. The students were part
of a program for at-risk students who are emotionally disturbed, have a
difficult home life, and are often in trouble with the law. In the classroom
they are often unengaged and exhibit extreme behavioral problems.
For these students, we developed a project-based unit on cosmology.
The science teacher provided the classroom content introduction to the
topic, including types of stars, galaxies, and distances in the universe. The
astronomer visited the classroom to discuss the historical observations that
support the Big Bang, and the discovery of dark energy. The material was
presented at an introductory level for average high school students. The
media specialist developed a pre- and post-test, a media center scavenger
hunt (which included on-line databases and web sites for astronomy),
and an interactive plagiarism lesson. The students were guided to
develop posters with five essential questions about cosmology, including
explanations and proper citations. The students were highly motivated
and succeeded not only because they found the topic out of the ordinary
and “highly interesting”, but also because they witnessed the collaborative
effort that was exerted on their behalf. This experience demonstrates that
sophisticated astronomy topics can be used to motivate at-risk students.

FR12 Astronomy Outreach for Special Needs Children
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Donald Lubowich, Hofstra University, donald.lubowich@hofstra.edu

While there are many outreach programs for the public and for children,
there are few programs for special needs children. I describe a NASA-
IDEAS* funded outreach programs I created for special needs children
using telescope observations (including remote and robotic observations)
and hands-on astronomy demonstrations. The unique target audience
is seriously ill children with special medical needs and their families
(including other children and adult family members) who are staying at
the Long Island Ronald McDonald House in conjunction the children’s
surgery and medical treatments at local hospitals. These educational
activities help children and their families learn about astronomy while
providing a diversion to take their minds off their illness. A related NASA-
IDEAS* funded program for hospitalized children has been started at
Schneider’s Children’s Hospital and the Hagedorn Pediatric Inpatient
Center at Winthrop University Hospital.

The outreach program includes activities specially designed for ages ranging
from elementary school to high school along with their adult family members
that provide a unique family learning experience. The wide age range is
similar to the range of ages encountered at science museums. Innovative
edible demonstrations using chocolate, marshmallows, and popcorn are
used to present astronomy concepts to enhance learning and achieve a
greater educational impact. This program provides astronomical knowledge
in an entertaining way for children and their families to help reduce their
stress and help them cope with their illness. This program will have a positive
impact on the lives of the hospitalized children and their families.

*IDEAS is a NASA grant administered by the Space Telescope Science
Institute.

FR13 EuroPlaNet, or How to Improve the
Communication on Planetary Sciences

Yael Naze, Institute of Astroph. & Geoph., Univ. of Liege,
naze@astro.ulg.ac.be

EuroPlaNet is a EC-funded consortium. It coordinates the activities of
European researchers working in planetary sciences but it is not only aimed
at pure scientific activities. Its outreach action involves a networking of the
members, in order to promote the planetary sciences in Europe, improve the
public awareness of the major European achievements, and stimulate the use
of planetary sciences for the promotion of scientific education and culture
at large. URL for More Information: http://www.europlanet-eu.org/

FR14 Results of Modifying Astronomy Curriculum for
Special Needs Students Using Best Practices

Julia Olsen, University of Arizona, jolsen@as.arizona.edu
Timothy F. Slater, University of Arizona, tslater@as.arizona.edu

In early 2006, the Lawrence Hall of Science conducted a national field-
test of a new GEMS space science curriculum package for middle school
students which they had developed. LHS collected pre- and post-test data
for each unit based on student work samples. These data were tagged with

whether or not students had an individualized education plan. During this
field-testing, we modified a subset of the curriculum materials so that they
could be delivered via computer mediated instruction for the students in
a subset of the field-test classrooms in order to determine if the students
in the classrooms using the curriculum modified for computer mediated
instruction scored differently on the assessments than students in the larger
assessment database. Results suggest that many students, not just those
with special needs, demonstrate greater achievement gains using materials
modified using the principles of best practice for special needs students.

FR15 Making Space Science Elementary! — Broadening
Our Audience to Include the K—4 Classroom

Ruth Paglierani, UC Berkeley, ruthp@ssl.berkeley.edu

Shannon McConnell, NASA Jet Propulsion Laboratory,
Shannon.L.McConnell@jpl.nasa.gov

Greg Schultz, UC Berkeley, schultz@ssl.berkeley.edu

The young students who will become the scientists, engineers and
technologists needed to assure a future of scientific innovation are currently
in elementary classrooms across the country. Yet, elementary educators
typically have only limited opportunity to teach science. This is due in great
part to the primary focus on literacy and mathematics instruction in the
early grades. It is not surprising then, that the time and resources allocated
to science teaching are significantly less than those allocated to language
arts and mathematics. The integration of elementary science curriculum
with language arts provides one means of keeping science education
robust in the elementary classroom. Two successful K—4 NASA curricula,
Eye on the Sky and Reading, Writing and Rings! suggest a model for the
successful integration of science instruction with language arts through
inquiry-based learning. Both have been developed by NASA scientists and
UC Berkeley educators in partnership with classroom teachers. Eye on
the Sky focuses on Heliospheric science for young learners, making the
Sun-Earth connection accessible in the primary grades; Reading Writing
and Rings! contains a suite of lessons exploring Saturn, Titan and NASA’s
Cassini Mission. Each set of activities has been assessed by independent
educational evaluators. We will highlight best practices for developing
materials for the early grades and strategies for integrating science
across the curriculum. Examples of student work will be included. The
benefits and challenges inherent in implementing an EP/O program in the
elementary school setting will also be addressed.

FR16 Cosmology and Globalization
Kala Perkins, Stanford University, quasar9@mac.com

Microbes swarming on a sand grain planet or integral complex organisms
evolving consciousness at the forefront of cosmic evolution? How is
our new cosmology contributing to redefining who we see ourselves to
be at the edge of the 21st century, as globalization and capitalism speed
forward? How is the evolution of stardust and the universe offering
new paradigms of process and identity regarding the role, function and
emergence of life in space-time? What are the cultural and philosophical
questions that are arising and how might astronomy be contributing to
the creation of new visions for cooperation and community at a global
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scale? What is the significance of including astronomy in education and
what can it offer youth regarding values in light of the present world
situation? Exploring our new cosmological concepts and the emergence of
life at astronomical scales may offer much of valuable orientation toward
reframing the human role in global evolution. Considering new insight
from astrobiology each diverse species has a definitive role to play in the
facilitation and functioning of the biosphere. Thus the question may arise:
Is there any sort of ethic implied by natural science and offered by our
rapidly expanding cosmic frontier?

FR17 Youth Astronomy Apprenticeship: An Initiative to
Promote Science Learning Among Urban Youth and Their
Communities

Irene Porro, MIT Kavli Institute, iporro@mit.edu
Vesal Dini, MIT Kavli Institute, vdini@mit.edu

The Youth Astronomy Apprenticeship (YAA) program is an out-of-
school time initiative that uses an apprenticeship model to promote
science learning among urban teenage youth and their communities.
One of the primary goals of YAA is to broaden the awareness of science
education as an effective way of promoting overall youth development
and of providing competitive professional opportunities. YAA staff is first
engaged in developing partnerships with community-based centers to
create a mutual understanding of goals and expectations of the program.
YAA and community-center staff then engage high school students in an
after-school astronomy training program. After the training program is
completed, the successful participants become astronomy apprentices
and eventually perform outreach projects for local urban communities.
During the after-school training, youth engage in astronomy investigations
based on images they have taken using robotic telescopes, learn to use
software tools to process astronomical images, and produce reports and
presentations about their investigations. In the process, youth develop
important skills, including logical reasoning, inquiry, completing self-
directed tasks, oral and written communication, and collaborating with
others. At the end of this training program, a group is chosen to participate
inasummer apprenticeship at MIT, the core element of the YAA model. The
apprentices work with informal science educators to create and contribute
to informal science initiatives directed at their own communities. Through
the youth’s work and their presence among their communities as science
ambassadors, we aim to promote the involvement in and the support for
science learning among underrepresented communities. URL for More
Information: http://space.mit.edu/EPO

FR18 Reaching Hispanics with Astronomy Research
News and Community Events

Robert Russell, Self-Reliance Foundation, hanarus@aol.com

Through two NSF-funded projects, SRF is enriching the informal science
learning environment for Hispanics: Celebra la Ciencia and the Hispanic
Science Newswire. SRF seeks astronomy researchers and EPO educators
to help develop news stories and expand educational opportunities on
astronomy. Through Celebra la Ciencia, SRF has formed community
coalitions in six regions around the country, including local media, science
museums, and other informal science education organizations/programs.
These coalitions organize community science festivals and family science
events, supported by local Spanish-language media. SRF will introduce
opportunities for amateur astronomers, local astronomical societies, and
other EPO projects for involvement in the coalitions and also disseminate
practical guidelines for organizing family science events targeting
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Hispanics. Through the Hispanic Science Newswire, SRF will disseminate
weekly sets of science research news stories to Spanish-language radio,
newspapers, and Internet. SRF will also disseminate the Family Science
Page, which profiles Hispanic research scientists, highlights community
family science events, and provides directions for science activities to do
at home. SRF is seeking ongoing relationships with astronomy researchers
and EPO projects to provide ongoing sources of science research stories
and family astronomy activities. URL for More Information: www.
selfreliancefoundation.org

FR19 The Supernova Club: Bringing Space Science to
Urban Youths

Philip Sakimoto, University of Notre Dame, psakimot@nd.edu
Rebecca Pettit, University of Notre Dame, pettit.3@nd.edu

Dinshaw Balsara, University of Notre Dame, dbalsara@nd.edu
Peter Garnavich, University of Notre Dame, pgarnavi@nd.edu

The Supernova Club is an experiment aimed at bringing space science
to youths from the most severely disadvantaged areas of the South Bend,
Indiana, region. It relies upon the National Youth Sports Program (NYSP)
operated by the University of Notre Dames’ Center for Social Concerns
(CSC). In Summer 2007 this program brought 150 children, ages 10-16
and living at or below the poverty level, to the Notre Dame campus for a
4-week non-residential summer program that blended nutrition, physical
fitness, and academic study. Recruiting, transporting, feeding, and
otherwise caring for the children was handed by the CSC and its community
partners. With EPO funding from three Hubble Space Telescope Cycle 15
research grants, the Center for Astrophysics at Notre Dame University
(CANDU) provided 8 to 10 contact hours of space science instruction for
each student in the program. The instruction included activities from the
ASP’s Universe at your Fingertips, special presentations in Notre Dame’s
Digital Visualization Theater, and two Family Nights based on ASP Family
Astro materials. At summer’s end, 12 high interest/high potential youths
from the summer program were selected to form “The Supernova Club”—
a year-round, after-school, weekly follow-up program. The Supernova
Club meets at Notre Dame’s Robinson Community Learning Center for
more in-depth space science activities, with an emphasis on HST and
supernovae. We hope that in the end, at least a few of these high potential,
predominately minority youths will be led towards careers in space science
or other STEM areas.

FR20 Balloon Payload Project at the National Federation
of the Blind Youth Slam

Terry Teays, Johns Hopkins University/MD Space Grant
Consortium, teays@pha.jhu.edu

Mary Bowden, University of Maryland College Park,
maryb@ssl.umd.edu

Andrew Ellsberry, University of Maryland College Park, dru@umd.edu
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Mark Riccobono, National Federation of the Blind,
MRiccobono@NFB.org

We will discuss lessons learned from an activity at the National Federation
of the Blind Youth Slam, where blind and low vision high school students
constructed a simple payload that they launched on balloons. They were
able to collect data during the balloons ascent and track its location. URL
for More Information: http://www.blindscience.org/ncbys/Youth_Slam.asp

Friday AM Clinic Sessions

Time: 8:30 a.m.-9:30 a.m.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Steamboat

Amateur Astronomers: Secret Agents of EPO

Marni Berendsen, Astronomical Society of the Pacific,
mberendsen@astrosociety.org

Edna DeVore, SETI, edevore@seti.org

Mike Reynolds, Astronomical League ¢ Florida Community
College, mreynold@fccj.edu

Vivian White, Astronomical Society of the Pacific,
vwhite@astrosociety.org

Discover the variety of ways trained and informed amateur astronomers

can provide a stimulating introduction to your EPO programs as they

share the night sky with families, students, and youth groups. Find out
how amateurs prime the public to be more interested, receptive, and
excited about space missions and programs.

This session will allow you to:

1. Participate in examples of targeted hands-on activities and presentations
provided to the astronomy club members through the Night Sky
Network program administered by the ASP. With innovative, easy-to-
understand presentations, night sky explorations, and direct experience
of the universe through telescopes, amateur astronomy clubs can help
your project’s science come alive in the night sky.

2. Express your ideas about amateur astronomers as informal educators.

3. Learn about partnering with the Astronomical Society of the Pacific to
link into these secret agents of EPO within the Night Sky Network.

4. Find out about other programs administered by the ASP that involve
amateur astronomers: in classrooms, with families, and for after-school
programs.

URL for More Information: http://nightsky.jpl.nasa.gov/

Session Outcomes: How to link up with the nationwide network of
amateur astronomers who eagerly and regularly share the latest science
with the public, face-to-face. You will learn how astronomy clubs can be
a valuable resource to communicate information about your missions,
projects, and the science behind them.

Conference Strand: Towards Broadening the Audience
Location: Western Stage

Multicultural Astronomy Learning Using Sunrise and
Sunset Phenomena

Taha Massalha, Academic Arab College for Education,
tahamas@gmail.com

This study describes an interdisciplinary teaching approach that
integrates science and art. The goal is to help students understand a daily
astronomical phenomenon by using drawing and observing to represent
that phenomenon. Powerful learning needs a suitable environment
different from the regular one, that we (The Teachers) and the students
are familiar with it; on the other hand Astronomy Activities are attractive
and very active! Sun’s and Moon’s cycles were applicable without conflict
to the three dominant religions in the Holy Land. All three religions
(Christianity, Jewish and Islam) in Israel are dependent upon the changes
in the presence of the sun in the “daytime”, the moon at “nighttime”, or
dependent upon both! Teaching by using guided dynamic investigation
and exploration in performing, projects is one among many methods
of teaching. The uniqueness of this method is its level of the function in
leading critical thinking, and its authenticity and intellectual gratification
to both students and teachers. In this conference, we will give practical
examples of Astronomy Peace projects that were implemented the middle
schools (Jews, Christians, Moslems and Druzes) in Israel, during the
2002-2007 school years. These examples can be divided into two scientific
subjects: Rising — Setting Sun and observation of shadow changes.
Session Outcomes: This study described a procedure of operational
perception of teaching and learning through an experiential and active
process carried out diligently by the learners. The participants will face
“difficult” motivating questions: Where is the EAST/WEST directions?
During the presentation, the participants will see how simple daily
phenomena are “unknowns.”

Conference Strand: Other
Location: Merchants Hotel

Astronomy Demos — Fun for the Classroom and the Star
Party!

Larry Smith, 3 Rivers Foundation For Arts ¢ Sciences, Larrys@3rf.org

Astronomy can be a difficult science to understand if not presented in
a “friendly environment” By demonstrating activities that are easily
discernable, astronomy does not have to be for “nerds only.” Simple, yet
articulate, curriculum provide an easy-to-follow recipe for interesting and
fun astronomy concepts. It is our goal at 3 Rivers Foundation for Arts &
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Sciences to make astronomy “user-friendly” so that curiosity is enhanced
and one’s wonder of the universe expanded. This is accomplished in such
a way that the recipient MUST pass inspirational concepts and ideas to
someone else. URL for More Information: www.3rf.org

Session Outcomes: We anticipate that attendees will pass on these fun and
interesting activities to members of their schools and/or communities by
means of classroom activities and public events like Star Parties.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Lake

Afterschool Astronomy Programs — Effective Pathways to
Success

Anita Krishnamurthi, University of Maryland/NASA GSFC,
anitak@milkyway.gsfc.nasa.gov

Irene Porro, MIT Kavli Institute for Astrophysics and Space
Research, iporro@mit.edu

S. Beth Barbier, SP Systems/NASA GSFC,
beth@milkyway.gsfc.nasa.gov

Susan O’Connor, Timothy Smith Network,
smoconnor@timothysmithnetwork.org

We will provide examples of success from the implementation of two
different but complementary out-of-school programs that both target
underserved urban youth, one in middle and one in high school. The
success of both programs is due in large part to partnerships developed both
within the EPO community and with community-based organizations.
We will discuss how we formed these partnerships, and the lessons
learned as we developed the programs and now attempt to grow them.
The Beyond Einstein Explorers’ Program (BEEP) targets middle school
students in a variety of settings in the Washington, DC area. It focuses
on exposing participants to the Universe outside the solar system through
fun and hands-on experiences. BEEP aims to serve as an introduction that
will excite and inspire students to learn more, rather than teach toward a
thorough understanding of the science topics.

The Youth Astronomy Apprenticeship (YAA) program builds partnerships
with community centers across Boston, MA, with the goal of attracting
high school students to an after-school astronomy training program.
Youth engage in investigations beginning with images they take using
robotic telescopes. They also learn to process astronomical images and then
produce reports and oral presentations. Youth develop critical thinking,
communication, organizational and leadership skills, and at the end of the
program a select group is chosen for summer apprenticeships at MIT. The
YAA “apprentices” work with informal education professionals to create
astronomy outreach events and informal science initiatives that program
graduates then bring to their own communities.

Session Outcomes: Participants will gain an understanding of how to start
afterschool astronomy programs by partnering with community-based
organizations and adapting existing formal education materials for the
afterschool environment. They will also learn what kind of programming
organizations need, and on effective ways to reach underserved urban
youth and their communities.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Shakespeare

Friday, September 7, 2007  10:45 - 11:45 a.m.

Video Podcasting Hands-On Guide

Robert Hurt, Spitzer Science Center, hurt@ipac.caltech.edu
Lars Lindberg Christensen, ESA/Hubble, lars@eso.org

Video Podcasting, or Vodcasting, is the latest evolution of the podcast
revolution of the past few years. Now on-demand content is shifting
from headphones and commutes to portable devices, computers, and
televisions in the form of video. The appeal of accessing video content at
will is growing and attracts especially the young demographic segment.

With the success of a stunning array of amateur productions of all formats,
this revolution brings the consumer and producer closer together. Broad
acceptance of production values well below the mark for broadcast bring
high-quality results within reasonable reach of modest E/PO budgets.

The vodcast landscape changes quickly, with the rapid success of sites like
iTunes and YouTube creating new content markets where none existed
months before. From iPod screens to high definition TVs, the formats and
interest are constantly evolving.

We will examine the production of two successful video podcast series:
Hubblecast and Hidden Universe: Spitzer Space Telescope as case studies
in the logistics of producing your own series.

+ Studio hardware & software needs
* Manageable production design

* HD vs. standard definition

* Script writing

+Video and audio recording

* Green screen/effects

* Music

+ Editing

* Distribution

Session Outcomes: Attendees will learn how to make (or improve)
video podcasts for science education. Discussions should help evolve
collaborations amongst vodcast producers and better help everyone stay
on top of the latest developments in this rapidly-evolving field.

Time: 10:45 a.m. - 11:45 a.m.

Conference Strand: Towards Broadening the Audience
Location: Steamboat

Equitable Classroom Practices

Deborah Jensen, Rice University, djensen@rice.edu

Elizabeth Jensen, University of California San Diego,
ejensen@ucsd.edu

In 1998, Rice University was awarded a three-year grant from the
National Science Foundation to increase representation of females in
science, engineering, and mathematics professions through the Equity
Initiatives for Science and Mathematics program including the Science
and Mathematics Institute (SMI). Later the Micro to Macro Institute
was developed as a secondary school extension of SMI. In this proposed
session, we will share the expertise and resources gained during the last
nine years of these professional development programs. Participants will
experience representative activities and receive a portfolio of activities that
promote equitable instruction in elementary and secondary classrooms.
The programs and products focus on the use of research-based teacher
strategies to encourage achievement in diverse populations of students.
The four primary goals of the professional development programs are to:
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guide development of classroom practices to promote a more equitable
classroom climate through cooperative learning groups, student use
of manipulatives, equitable amount and quality of teacher attention,
development of teacher questioning skills, and the use of multiple types
of assessment; increase content knowledge in the science and mathematics
disciplines through integrated studies using data measurement for problem
solving in the natural world; develop pedagogical skills in the instruction
of data collection and analysis, specifically addressing the cognitive
development of students and successful use of student-centered teaching
strategies; and model effective, equitable instruction through field studies,
with a focus on improving students’ process skills involved in carrying out
extended scientific investigations—problem-solving using the collection,
analysis, representation, interpretation, and communication of data. URL
for More Information: http://space.rice.edu/

Session Outcomes: Participants will experience science and mathematics
activities that promote equitable instruction, discuss research in the context
of their own programs, and propose ways to include equitable instruction in
astronomy EPO programs. A collection of resources developed through Rice
University professional development workshops will be given to participants.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Western Stage

Where Everybody Knows Your Name: The Science Café
Ben Wiehe, WGBH/NOVA scienceNOW, ben_wiehe@wgbh.org

Suzanne Gurton, Astronomical Society of the Pacific,
sgurton@astrosociety.org

When you get together with friends, where do you like to spend your
time? How often do we ask audiences this question when setting up an
educational outreach program? Science cafés bring science conversations
into public venues where audiences are already comfortable socializing.
By doing so, the science café format has successfully adapted to audiences
across the globe.

The number of active science cafés in the United States is growing rapidly.
Cafés take place in pubs, coffeechouses, malls, bookstores, bowling alleys,
and churches. These gatherings have garnered local, regional, and national
press, including features in the New York Times and Wired Magazine.

This session will use the science café format to discuss the importance of
adapting outreach delivery to specific target audiences. Participants will
receive an overview of how to get involved with or start a science café,
information on the impacts that can be expected, and free outreach
resources from NOVA scienceNOW, the Astronomical Society of the Pacific,
and sciencecafes.org. URL for More Information: www.sciencecafes.org
Session Outcomes: Participants will learn why science cafés are great
venues for engaging the public in astronomy. You'll learn how to start
a science café, and resources available to anyone interested in getting
involved. The session will be designed to encourage participants to start
new science cafés, and partner with existing ones.

Conference Strand: The EPO Profession: A Changing
World

Location: Merchants Hotel

Drive-By Professional Development is NOT the Answer

Marsha Bednarski, Central Connecticut State University,
bednarskim@ccsu.edu

The key to planning effective professional development opportunities for
teachers is to look at a variety of data sources that include the identification
of needs—needs of the district, needs of the teachers, and needs of the
students. This data can be gathered from conversations, observations,
prior work of the teachers, and prior student work and assessments. To
address these needs, relevant professional development and support must
be provided over time. A “One-Shot” teacher professional development
experience, or what I like to call Drive-By PD, is not effective in almost any
significant way to improve teaching practice (Loucks-Horsley, Hewson,
Love, & Styles, 1998). Teachers learn from their own practice (National
Research Council, 2001) so providing opportunities for teachers to
implement activities learned in PD is crucial. While implementing new
activities, teachers need to gather student data, make observations of their
own teaching and the teaching of others, and interact with other teachers
to improve their own teaching practices (NRC, 1996).

This session will use as a specific example of analysis Project S.C.LE.N.C.E.,
a twice-funded, state-wide, elementary project to improve teaching and
learning in the science classroom. The goals of the project were to provide
teachers with the necessary conceptual understanding of astronomy,
earth science, physical science, and life science content to feel comfortable
in teaching science in the classroom, to help them understand and
successfully use inquiry-based instruction and assessment with all learners
in their classroom, and to use additional resources for planning science
instruction and integrate Language Arts with science.

Join me in a discussion of the lessons learned in the planning, executing,
and evaluation of projects such as this.

Session Outcomes: Understand the importance of assessment-driven
teacher professional development. Identify the components of planning,
executing, and evaluating successful science professional development
opportunities for teachers. Integrate current astronomy activities with state
and national science education standards for use with teacher professional
development practices.

Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Lake

Using Collaborative Environments in Research-Based
Science Education

Lucy Fortson, The Adler Planetarium, Ilfortson@adlerplanetarium.org

Mark SubbaRao, The Adler Planetarium,
msubbarao@adlerplanetarium.org

Gary Greenberg, Northwestern University,
Gary-Greenberg@northwestern.edu

The START Collaboratory is a Web-based collaborative environment
that can be used to engage high school teachers and their students in
authentic data-driven astronomy research. The project leverages the
Northwestern University Collaboratory, a general-purpose collaboratory
designed to support a broad range of K-12 collaborative project-
based learning activities, to provide a common interface for accessing
astronomy cyberinfrastructure resources and tools. Once a student uses
a Collaboratory resource or service, that experience can be applied to any
other project, regardless of subject matter.

12U2: Interactionsin Understanding the Universe supportsand strengthens the
education and outreach activities of scientific experiments at U.S. universities
and laboratories by providing a rich portfolio of coherent, collaborative online
science education laboratories that offer a sustainable, long-running program
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to enhance the outcome of K-12 science education. I2U2 provides a network
of purposed designed collaborative environments to enable educators and
students to engage in research-based science education.

This session will explore both models of collaborative environments and
will encourage participation from the audience to discuss the relative
merits of each environment given the variety of contexts that the EPO
community serves.

Session Outcomes: Participants will learn about differing types of
successful collaborative environments for online projects that enable
research-based science education. An open forum with the audience will
then discuss the relative merits of different collaborative environments.

Conference Strand: The EPO Profession: A Changing
World

Location: Shakespeare

Just Five Numbers: Defining the “Personality” of Solar
System’s Icy Moons Through Physical Constants

Arthur Hammon, NASA/Jet Propulsion Laboratory,
ahammon@jpl.nasa.gov

The International Polar Year has just begun. We can better understand the
Solar System’s Icy Moons in the context of the physical properties of Water/
Ice. It is helpful to look at the unique physical properties of water that
define the “personalities” of the Earth’s poles and by extension, the Solar
System’s Icy Moons. Presented are a series of descriptions and questions
based on the Five Numbers (Density of Ice, Solubility of NaCl, Glacial
Ice becomes plastic, Heat Capacity and Molecular Bond Angle of Water).
Using antropic reasoning, there are two guiding thematic questions: How
might the Earth or Solar System polar regions based on changing one of
these numbers be different than the current kinds of polar regions? Would
worldwide conditions change to make sustaining life difficult? Example:
Ice floats in water. Water expands when it freezes; trapped air allows ice
to float. This affects the personality of arctic oceans which are covered by
a solid layer of ice rather than the ice as a solid on the bottom. Thoughts
for discussion: If ice behaved like almost all other substances, it would
contract during the change from liquid to solid and increase in density.
This would cause it to sink in its own liquid state. What would be the effect
on the Europa’s oceans? A permanently frozen polar sea bottom? A top-
to-bottom frozen polar ocean? No tectonic patterns on the surface? No
chance for life to survive?

Session Outcomes: a. The antropic approach creates a new context for
discussions of water’s unusual physical properties. b. The connection of
Earth’s polar regions with Solar System Icy Moons creates a cognitive bridge
between familiar experience and Solar System exploration. c¢. Connections
are made to the current International Polar Year.

Friday Workshops and Panels
Time: 1:00 p.m. - 2:30 p.m.

Conference Strand: Innovative Partnerships and Delivery
Methods: Creating Linkages and Expanding Partnerships

Location: Steamboat

Current and Potential Partnerships between NASA and
the National Park Service

Friday, September 7, 2007 « 1:00 - 2:30 p.m.

Michele Bahr, Marine Biological Laboratory, mbahr@mbl.edu

Catherine Tsairides, NASA Ames Research Center,
catherine.j.tsairides@lmco.com

Cherilynn Morrow, SETI Institute, cmorrow@seti.org

NASA and the National Park Service are engaged in a variety of partnerships
intended to preserve and interpret natural resources as a living laboratory.
The purpose of this workshop is to initiate a conversation about audiences,
the meanings of place, and professional interpretation within the context
of this partnership. Our first objective is to briefly outline successful
collaborations drawn from the experiences of panel members working
within Parks in the fields of astronomy and astrobiology. For example,
Lockheed Martin Corporation, NASA Astrobiology Institute, and the
NASA Ames Research Center Astrobiology team developed outdoor
wayside exhibits in locations throughout Yellowstone National Park that
best illustrate the most compelling aspects of Astrobiology research in
Yellowstone, describe how the Park’s hydrothermal features are extreme
habitats for amazing life forms that help explain the history of the Earth
and provide clues in the search for life on other planets. They have also
contributed to the new Old Faithful Visitor Education Center planning and
exhibit development. Numerous other examples can also be drawn from
the study of Astronomy in Parks throughout the Southwest. Participants
will continue the dialogue with panel members in small groups to
discuss questions and share experiences. Topics may include the design
of meaningful interpretation using the Interpretive Analysis Model, NPS
interpretive guidelines and best practices in science education, lessons
learned from past experiences, or identifying potential partnerships that
could be developed. The final goal of the session is to document our
collective experience to help make future partnerships successful.

Session Outcomes: 1. Recognize National Parks as a living laboratory
with a direct connection to NASA Space Science missions. 2. Learn how
NPS Guidelines on Interpretation are kindred with best practice in science
education. 3. Learn about barriers and gateways to partnerships with
Parks, and how best to approach such a partnership.

Conference Strand: Towards Broadening the Audience
Location: Western Stage

Touching the Moon and the Planets: Astronomy for
Visually Impaired Public

Jose Alonso, Arecibo Observatory, jalonso@naic.edu
Carmen Pantoja, University of Puerto Rico, cpantoja@prw.net
Gloria Isidro, University of Puerto Rico

Astronomy provides a content that is normally communicated through
images and physical models. In order to present science concepts to a
visually impaired public requires special adaptation of images, graphs, and
diagrams. In this workshop participants will learn to use tactile materials
that are available to teach basic astronomy to visually impaired public.
These materials can be adapted to be used in both classroom and museum
settings. The first part of the workshop introduces participants to various
examples of tactile materials. Participants will then explore the surface
of the moon and the terrestrial planets, and will learn to identify and
compare the characteristic landscape for each object. These will include
craters, valleys, river basins, and mountain ridges. On another activity
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participants will construct a scale model of the solar system and use it
to compare the relative sizes and distances of the planets. URL for More
Information: www.naic.edu

Session Outcomes: Participants of this workshop will become familiar with
some of the resources that are currently available to teach or communicate
astronomy to visually impaired individuals, and will use tactile prints
to identify and compare surface features of the moon and the terrestrial
planets. They will also learn about the equipment and resources that are
needed in order to produce their own tactile prints.

Conference Strand: The EPO Profession: A Changing
World

Location: Merchants Hotel

A Guide to the Learning Cycle and Exploring Student
Ideas in Astronomy

Wil van der Veen, New Jersey Astronomy Center for Education,
wvanderv@raritanval.edu

Theresa Moody, New Jersey Astronomy Center for Education,
tmoody@raritanval.edu

Emilie Drobnes, NASA Goddard Space Flight Center,
emilie.drobnes@gsfc.nasa.gov

Over the last few decades our understanding of how students learn best
has increased dramatically. Students construct understandings by trying to
fit new ideas and concepts into their prior understandings. Unfortunately
these best practices are infrequently applied in the classroom or in
educational outreach programs. Research indicates that unless the
Learning Cycle is applied, most students will only learn facts for the test
and promptly return to their prior misconceptions. Because students
learn best in ways that most teachers have never experienced, it is crucial
that EPO professionals model best practices in their teacher training, and
incorporate them in their education outreach or educational products.

We will review the three principals of learning (How Students Learn, 2005)
and the importance of applying the Learning Cycle to our teaching. In
this workshop we will use the Biological Science Curriculum Study (BSCS)
5-E Learning Cycle as an example: Engage—Explore—Explain—Extend
—Evaluate.

Participants will learn about and reflect on the 5 stages in the Learning
Cycle and then focus on the crucial first step: the “Engagement Stage”. After
sharing best practices on engaging student ideas in astronomy, participants
will use various resources on student misconceptions to develop a plan for
addressing student misconceptions in several frequently taught astronomy

topics. Participants will share their plans, reflect on what theylearned during
this workshop, and how they may apply it in their education outreach.
Participants will receive a list of resources on student learning, the Learning
Cycle, and student misconceptions in science. URL for More Information:
http://www.raritanval.edu/planetarium/teachinginstitute.htm

Session Outcomes: Participants will have increased understanding of the
3 Principles of Learning and the importance of Learning Cycles in teaching
and the development of activities or educational products. Participants will
have increased understanding of how to assess student ideas in astronomy
and will be familiar with existing assessment resources.

Conference Strand: The EPO Profession: A Changing
World

Location: Lake

Designing Successful Thematic Space Science Workshops
— What’s Going on Behind the Curtain?

Kay Tobola, NASA Johnson Space Center ARES,

kay.w.tobolal @jsc.nasa.gov

Jaclyn Allen, NASA Johnson Space Center ARES,
jaclyn.allen1@jsc.nasa.gov

Virgil Hammon, JPL, virgil.a.hammon@nasa.gov
Marua Rountree-Brown, JPL, mnkbrown®@earthlink.net

Watching a well-presented and positively-received educator workshop
doesn’t provide an accurate blueprint for constructing one’s own workshop.
There are many elements to consider; most not difficult to understand
or execute, but not always obvious. This workshop will offer access to
four experienced EPO educators who have conducted many workshops
for diverse audiences on a variety of topics. Through this workshop,
participants can gain awareness of the knowledge and skills needed to design
workshops that share space science content successfully with educators.
The needs of the science community presenters and their audience, formal
or informal educators, must be recognized when designing and delivering
a successful workshop. The space science community’s topics and
education community’s curriculum can be blended so that both are well
served. Participants will consider their topics and the curriculum needs
of their audiences. Using existing workshop designs as models, presenters
will lead the participants through discussions to identify other key
considerations that are foundational for successful workshops. Topics will
include the logistic concerns of length, location, number of participants,
and relationship with the audience. Topics of style will include hands-
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on versus lecture, flow of active versus sedentary activities, cooperative
learning, depth of content, level of difficulty, and awareness of audience
needs. Using their own science topics, participants will experiment with
designing or redesigning a workshop for an audience they are likely to
serve. Working with workshop leaders and other participants, they may
find ways to apply the shared techniques that improve their presentations.

Session Outcomes: Participants will: review designing and delivering
space science workshops with experts; analyze best delivery methods for
sharing their science content and meeting the needs of formal or informal
educators; prepare to share their content in an organized and thematic
approach that is educationally appropriate and scientifically correct.

Conference Strand: The Evolving Nature of Astronomy
Research and Implications for EPO: Creating Linkages

Location: Shakespeare

No PhD Required: Remote Telescopes Reaching a Wider
Audience

Vivian White, Astronomical Society of the Pacific,
vwhite@astrosociety.org

Steven K. Croft, National Optical Astronomy Observatory,
scroft@noao.edu

Alan Gould, University of California, Lawrence Hall of Science,
agould@berkeley.edu

Roy Gould, Harvard-Smithsonian Center for Astrophysics,
rgould@cfa.harvard.edu

Tierney O’Dea, Slooh Remote Telescopes, Tierney@slooh.com

Paul Roche, Las Cumbres Observatory Global Telescope Network/
Faulkes Telescope Project, proche@Icogt.net

Remote telescopes are currently being used in many formal and informal
educational settings, from museums to worldwide collaborations. The speed
and accessibility of the Internet has made remote telescope technology a
reality outside of research labs. The mechanisms, interfaces and goals vary
between projects, but these programs are using cutting edge technology to
deepen public awareness of astronomy research. Hear about the many ways
these tools are being used from the people who are making it happen.

National Optical Astronomy Observatory (NOAO) will speak to their
efforts with students working with remote-control telescopes as an
extension of the RBSE program and in asteroid research. MicroObservatory
has been helping students make sense of research grade images, including
those outside the visible spectrum, for over 10 years and will share their
wealth of understanding. The Las Cumbres Observatory Global Telescope
Network (LCOGTN) brings their experience from the UK’s Faulkes
Telescope Project to students worldwide, modeling professional research
collaborations in the schools. Hands-On Universe has successfully modified
their classroom skills with remote observing to create a museum exhibit
through the Real Astronomy Experience. And Slooh remote telescope is
taking their commercial success and extensive community into classrooms
by partnering with the ASP.

These five unique programs are leveraging the newest technologies to
their advantage, bringing opportunities once reserved for professional
researchers into classrooms, museums, and living rooms. By partnering
with universities, government agencies and commercial enterprises,
astronomy educators are giving the public access to advanced telescopes,
allowing real scientific discovery to occur. URL for More Information:
http://mo-www.harvard.edu/MicroObservatory/

Friday, September 7, 2007 « 1:00 - 2:30 p.m.

The ASP is pleased to announce the publication of

Science Educators Under the Stars:
Amateur Astronomers Engaged in
Education and Public Outreach

cience Educators Under the Stars

Edited by:
Michael G. Gibb
Marni Berendsen - .
artin Storksdieck -

Edited by Michael G. Gibbs, Marni Berendsen, and
Martin Storksdieck. Foreword by Terry Mann.
Contributing authors: Marni Berendsen, Michael
Gibbs, Jim Kaler, Judy Koke, David Levy, Mike
Reynolds, Scott Roberts, Tim Slater, Martin
Storksdieck, and Dan Zevin.

Available at the ASP booth during the conference
and on-line at the ASP’s AstroShop
www.astrosociety.org/aspbook.html
Proceeds to benefit the ASP’s mission.
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Let other educators around the world benefit from your
poster or oral session at this meeting.

Consider writing up your work for

ASTRONOMY EDUCATION REVIEW

A Lively Electronic Compendium of Research, News, Resources, and Opinion

on the web at: http://aernoao.edu

Astronomy Education Review encourages submissions in any area of
astronomy and space science education. All papers are refereed and
must fit with our published guidelines. The journal/newsletter has the
following sections:

* Research and Applications: includes review articles and refereed
papers on research in astronomy education, along with ideas
about how to apply results of such research in “real life.”

* Innovations: features short reports on innovative techniques,
approaches, activities, and materials. These reports should convey
the essence of the innovation and include ways that interested
readers can learn more.

* Resources: presents annotated lists of useful resources for any
branch or arena of astronomy or space science education.

* Commentary: includes opinion pieces on issues of interest (in the
form of op-ed articles)

* Reviews: describes, evaluates, and occasionally publishes excerpts
from books and other materials of interest to educators at all
levels.

* Opportunities: has short announcements of funding sources,
cooperative projects, employment (please include only jobs that
are 50% or more education), workshops and symposia, ete. In
most cases, such announcements are 1-2 paragraphs, with a web
link for further information.

AER receives about 250,000 web hits a month.
For more information and submission instructions, contact the editors,
Sidney Wolff and Andrew Fraknoi, through the website.”
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The University of
Arizona’s CAPER
Team is pleased to
support the ASP’s
National Conference.

CAPEIRY

Conceptual
Astronomy & Physics eam
Education Research

University of Arizona

A % Ut Gives Back.
#
PLANNED GIVING
with
THE ASP HERITAGE SOCIETY
7h)e Astronomical Society of the Pacific is pleased to
recognize our members and friends who have included

the ASP in their estate plans. This support of our mission is
truly appreciated.

Join the Heritage Society by making a planned gift today. Visit
us online or contact us to request an informational brochure.

www.astrosociety.org/support.html
or
(415) 337-1100 x106

&>’ ASTRONOMICAL SOCIE OF THE PACIEIC

HELP EVERYONE REACH FOR THE STARS!

Books, Posters, Slide Sets Family ASTRO Games

StrOnom
C‘?"eﬂ(:lars y

ASP Logo Wear ASP Conference Series

(%) AstroShop

W WWW.astrosociety.org

All proceeds from product sales support the mission and education programs of the ASP

59



Notes

60

EPO and a Changing World: Creating Linkages and Expanding Partnerships Conference Program



61



‘a SLOOH.COM

Your LIVE Online Observatory

For Outreach Opportunities,
Partnerships and School Programs
Contact oufreach@slooh.com.

62 EPO and a Changing World: Creating Linkages and Expanding Partnerships Conference Program



About the Astronomical Society of the Pacific

Founded in 1889 in San Francisco, the Astronomical Society of the Pacific long ago outgrew its regional-
sounding name to become one of the nation’s leading organizations devoted to improving people’s
understanding, appreciation, and enjoyment of astronomy and space as an avenue for advancing science
literacy. Serving research astronomers, educators of all descriptions, and amateur astronomers, the ASP
publishes both scholarly and educational materials, conducts professional development programs for
formal and informal educators, and holds conferences, symposia, and workshops for astronomers and
educators who specialize in astronomy education and outreach. The ASP’s education programs are funded
by its own members, corporations, private foundations, NASA, and the National Science Foundation.

The ASP’s numerous education and outreach programs include Project ASTRO, the Universe in the
Classroom teacher’s newsletter, The NASA Night Sky Network, Astronomy from the Ground Up, Family
ASTRO, Cosmos in the Classroom symposia, and the SOFIA Education and Public Outreach program.

Your membership in the ASP is the first step to support the one organization whose primary mission is
to advance science literacy through engagement in astronomy for students of all ages. Everywhere.

Save the Date!

Join Us in 2008

The ASP 120th Annual Conference
&
International Year of Astronomy Symposium

In conjunction with the American Astronomical Society Summer Meeting

St. Louis, Missouri
June 1-5, 2008

Astronomical Society of the Pacific
390 Ashton Avenue « San Francisco, CA 94112
www.astrosociety.org - 415-337-1100
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The University of Chicago Press joins
the ASTRONOMICAL SOCIETY of the PACIFIC

in supporting Education and Public Outreach in

astronomical research,
technology,
science education, and
public awareness.

The University of Chicago Press congratulates

the ASTRONOMICAL SOCIETY of the PACIFIC
on

119 years enriching appreciation, increasing understanding, and

building community in astronomy and space science, and looks

forward to continued partnership in the exciting vears ahead.






