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Steady Progress on United States Hands-On Universe:

Carlton Pennypackget Alan Gould, Vivian Hoette?? and Patrick Miller®

United StatesHands-OnUniverse(US-HOU) is growing andimproving, and steadilydevelopingits resources.
Fundamentafixes andrevisionsto key HOU componentarein processjncluding a revision of the US-HOU
curriculum,telescopesandsoftware. Variousinitiatives havenow beenfundedthat will keepteachertraining
progressingover the next few years,as we build the casefor a much larger teachertraining effort. The
University of Chicago ¥rkes Observatory continues to be daaive nexus of US HOU activity

1. Introduction

Overthe past16 years,US-HOU hasgrown from
a curriculumdevelopmenprojectclumsily using.fts
files with a command-linemage processingystem,
to a system that includes curriculum, teacher
training, remote telescopes,image processing
software, yearly HOU conferencemeetings,and
many other focusedefforts that supportgrowth of
HOU in US schoolsandsciencecenters. At virtually
every period of HOU, resourceshave had to be
developedor redevelopedto meet the needsof
studentsteachersandothereducators.Eventhough
it has beenaggravatingand hard to attain some
traditional sources of funding, many other
opportunitiesfor training teachersand reaching
students are opening up.

2. US-HOU To Date
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Figurel: Cumulative(red)andyearly (green)numberof
US-HOU childrenreachedover its history with nomina
assumptions.
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US-HOU has reacheda few hundred thousand
childrenin the United Statedn its lifetime. Therate

of childrenreachedyearly hasleveled-of, although
new initiatives in developmentold the potentialto

reachmorechildrenat a greaterrate. The numberof

children reachedis determinedby the number of

teacherswve havetrainedand sustainin the system,
which is shown in the graph below
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Figure2: Cumulative(red)andyearly (purple)numberof
US-HOU teachergeachedover its history with nomind
assumptions.

Evaluationsby outsideevaluatorsof HOU have
beenpositive, as have beenrelatedin past GHOU
proceedingsFor example childrenwould considera
careerin technologyor scienceafteran HOU course,
where before they did not. Teachersgenerally
perceivethat their studentsare learning more, and
spendmore time on task. Educatorsand leaders
from governmentand industry are supportive of
HOUOsrole in preparingmotivated, collaborative,
and well-trained children for a technological future.
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3. US-HOU Curriculum

US-HOU curriculum gsingrat#ive
streamliningand trimming so its contentsare useful
for teachersandit canfit into earthsciencecourses
moreeasily In sessionsatthe US-HOU conference,
experiencetHOU TRAOshelp reducethe length of
HOU modulesto about100 pages,with hopesthat

the new set of units can fit into about a six week unit.

4. US-HOU Software

There are some revisions underway of US
software. Since the US curriculum was written
aroundthe US Software,as a measureto keepUS
teacherssupplied with working curriculum and
software, effort was madeto enablea fix of the
software,basedon Real Basic. This softwarehas
muchlesspowerandflexibility thanSalsal, but will
run easily on Macintoshcomputerswhich comprise
about 1/3 of US school computers.

5. Education Initiatives at Yerkes Observatory

YerkesObservatory home of key HOU partners,
has servedas a strong nexus of US-HOU. Yerkes
programs use HOU resources,software, ideas,
webpagesdatabaseand personnelandalso Yerkes-
specific resources,such as telescopesand staf.
YerkesObservatoryis a historic observatorythat has
playedanimportantrole in astronomybut now more
of its effort is shifting to education. Yerkes
Observatoryactivitiesaredescribedn anotherarticle
[see Hoette et al] and include:

1) Field trips by children. Someof these
specialtoursarein the eveningandinclude viewing
with small telescopes.

2) Develop Educationin Astronomy and
Space Science) program. One such project
developedscienceguidesfor teachersand students
using the small remotely operabletelescopesat
Yerkes. Approximately ten teachersfrom lllinois
andWisconsinwereinvolvedin helpingdevelopand
test the science guides.

3) Building on the experiencewith visually
impaired students(NASA IDEAS SEE Project,
DePaul University), the O‘erkes Astrophysics
Academyfor Young ScientistsgYAAYS) program
was successfullyproposedto the National Science
Foundationto provide out of schooltime experiences
for local teachersaand students 3™ through8™ grade.
YAAYS includes students from the Wisconsin
Schoolfor the Deaf, locatedabouteight miles from
Yerkes and the Wisconsin Center for Blind and

Visually Impaired studentsin Janesville,about 40
miles from YerkesObservatory In all, this program
serves 250 studentsand 40 teachers.Students
participatein programsrun by their teachersafter
school, attend Yerkes Observing Nights each
semestercometo a SciencelLiveshav UNIVERSE
in collaborationwith the ScienceMuseum Tokyo
once eachsemestergo on a field trip to Adler
Planetariumand AstronomyMuseumeachsemester
and attenda week long half day summeracademy
eachsummer The programtimeline is all of 2007
and 2008. Teachersinvolved in the programare
attendinga one hour graduatecoursein astronomy
eachsemestergraduatecredit is providedthrough
the partneringinstitution, Geoge Williams College
of Aurora University The YAAYS programis an
interesting model for professionaldevelopment
combinedwith studentand teacherexperiencesn
astronomy

4) Home of Annual US-HOU Teacher
Conference. ApproximatelyHOU 35 teachersrom
aroundthe US assembleyearly to exchangeideas,
create project wide researchopportunities, and
network with other HOU teachers.

5) Japan-USExchange: Teachersandtheir
studentsin the US and in Japanhave reciprocal
opportunitiesto seeimagestakenwith telescope®n
the other side of the globefor live audiencesr use
remotelyoperabletelescopest Yerkesandin Japan,
which, due to the time difference,can be usedfor
night observingduring normaldaytimeclasshoursin
the respectivecountries. Groups of teachersand
studentsfeaturethe opposite,with Tokyo doing live
observing sessions about twice a month.

6) Outreachactivitiesfor local high school
teacherandstudentsarefundedby the Genevalake
Association Environmental Education Foundation.
Genevalake high schoolstudentsandtheir teachers
learn about engineering and astronomy with
activities designedto coordinate with NASA's
SOFIA (StratosphericObservatory for Infrared
Astronomy) mission, for which a major instrument
(HAWC) is beingconstructedht Yerkes.Theteachers
andtheir studentsalsolearnto usethe telescopesand
do imaging at Yerkes.In someinstancesstudents
involved in the programshave earnedHS semester
creditsor havebeenrecognizedasparticipatingin an
internship program.

7) Astronomy Resources Connecting
Schoolsis a three year lllinois Mathematicsand
SciencePartnershipprogramfundedby the lllinois
StateBoard of Education(ISBE). This programhas
supportedntensivetwo-weeksummerinstitutesplus
follow-up weekendsduring the school year for
school years 2005-6, 2006-7 and 2007-8. This
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program has resultedin a cadre of teacherswho
understandastronomy content, from the Solar
System,to Starsandthe Milky Way, to Cosmology
The ARCS teachersalso are proficient at using
backyard telescopesand Yerkes Observatory
telescopesjmage processing,CCD camerasand
otherimaging equipmentandin hostingstar parties
for their schools or communities.

8) In the past, Chicago Public Schools,
with funding throughthe MuseumPartnersScience
Program hassentteachergso Saturdayworkshopsat
Yerkes with transportation by train from Chicago.

6. The WISE Asteroid Program

With funding from NASA andthe WISE infrared
survey mission, over the next few yearsHOU will
help train 100 teachersn finding asteroidsin near
real time, as detectedby the WISE satellite. This
satellite,to be launchedn 2009, will find manynew
asteroidsthat are unlikely to be discoveredby other
means. Also, WISE provides key infrared
measurement®f characteristicsof the asteroid,
further enrichmentof the datauseandunderstanding
of key asteroid parameters.

7. A Global Cosmology EducatiomAcademy

Gege Smoot(this yearOdlobel Prize winner in
Physics) and Roland Otto, in partnershipwith
GHOU, areestablishinga global systemof education
for teachersthat endeavorsto bring modern
cosmology into main stream education (see
http://bcep.Ibl.gov/Academy/academy?2.hyndlhe
academy shares many goals as GHOU, and
endeavorgo partnerwith GHOU in helpingteachers,
educatorsand scientistsaroundthe world. Seethe
talk on the Academyelsewherdn theseproceedings
(Smoot and Otto).

8. The International Asteroid Search

One of
spearheadedn asteroidsearchprogram(describedn
more detail in these proceedings,see article by
Miller). 32 schoolsaroundthe world have been
activein this program. Approximately40 asteroids
have beendiscoveredand publishedby the Minor
PlanetCenterat the Centerfor Astrophysics. Three
campaignsa year have resultedin a sound and
profound researchprogram, where studentsmake
genuine discoveries that are recognized by the IAU.

9. The Kepler Mission

The Kepler Satellite (see http://keplemasa.gov/)
is NASAOsfirst searchfor earth-size,habitable
planetsin our galaxy This mission partnerswith
HOU in several substantial ways.

1) HOU Module on Finding ExoPlanetsUsing
similar methodologythat HOU studentsuse
to undertakenormalaperturephotometry an
additional module on finding exoplanets
discoveryby their eclipseof the parentstaris
being developed.

2) Help with TelescopeNetworks.With some
fractional support, KeplerNet and other
telescopenetworksare being integratedand
made useful to students.

10. ClI-Team and Collaboratory Work

The NSF-supportedCyberinfrastructureTeam
Demonstration Project is led by the Adler
PlanetariumandincludesYerkesas a partner along
with Northwestern University (Collaboratory
Project), Lawrence Berkeley National Laboratory
(Hands-OnUniverse),and JohnsHopkins University
(SDSS and National Virtual Observatory). The
premiseof the projectis to build tools such that
researchergeachersandstudentscanwork together
effectively by exchangingdata and ideas on the
Internet. In this way, studentscanbe broughtinto a
bonafide researctenvironmentregardlesof where
they are. Yerkeshashosteda first workshopof a
dozenteacherdrom acrossthe country wherethey
learnedhow to use the SDSSdatabase. Cl-Team
studentdind quasardrom the SDSS,andthenstudy
them with the Perth/HOU telescope. A complete
easy-to-usesystem where studentscan request
imagesandthencangetthemreturnedeasilyis now
functioning well, and studentscan now measure
guasar variability

6. Conclusion

the authors (Patrick Miller) has

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