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NOAO is engaged with three of the most important
Science Frontier proje:

The c;'.rciunc;-'.aased Stage IV BAO Experiment 52 - a'f“""
BigBOSS e
Large Synoptic /-_57/

Survey Telescope

nNWe need t o otwtlucatennovat
and out-build the restofthewo r I d . 0
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NOAO is Highly Committed to Science Education

our scientists and engineers €

Deliver over 300 educational educational events and teacher
professional development workshops each year

Lead sessions on teacher professional development for research at
AGU (for the last ten years).

O
A
A
A Publish widely in formal and informal science education
A Are world leaders in optics and dark skies education

A Support a science outreach center on Kitt Peak and in Chile

A Lead national and international projects (U.S. and Chile especially)
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Some Examples of NOAO Teacher Scientist
Partnership Projects

Collaboration to Advance Teaching Technology and Science (CATTS)
(NSF GK-12, with University of Arizona (2000-20009)

Trained 134 CATTS Fellows (University of Arizona graduate students in
science)worked in Tucson schools 15 hours per week.

Hands-On Optics
canneen %ﬂtﬁgﬁ "”; (NSF ISE with Optical Society of Americaand SPIE-The

An educational collsboration \ § International Society for Optical Engineering)
Teamed scientists and engineers with afterschool and

i museum educators to reach 20,000 middle school students.

Astronomy from the Ground Up
(NSF ISE with Astronomical Society of the Pacific and
ASTRONOMY from the GROUND UP Association of Science Technology Centers)

el > rOfessional developmentfor 400 educators at 180
nature and small science centers from 48 states

International Teacher-Scientist Partnership Conference 2/14/2013



More Examples of NOAO Projects

International Year of Astronomy 2009 and Galileoscope
Large national and international collaborations of scientists
and educators with the projectoffice at NOAO.
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> THINK AGAIN!

GALILEOSCOPE.ORG

RBSE and TLRBSE Over 12 years we
JET S trained over 130 teachers on astronomical
Leaders ugh a thirteen-week distance
iy . MGl |earning course and a 10-day summer research
institute, and 4 major research projects.
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FEANIGHT  ON3leR? 29398 GLOBE at Night International light pollution
oot it ona G - research and education program started at
g NOAO. Citizen science data from 104
countries.
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Spitzer Space Telescope Research Program for
Teachers and Students (NOAO and NASA)

- )"

Thirty two teachers on eleven major research projects yielded
31 scientific posters and 11 research articles. Over 1200
students used Spitzer data through the four-year program.
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http://nitarp.ipac.caltech.ec": _ _
IPAC = Infrared Processing and Analysis

Center, at Caltech; center for Sp|tzer

Herschel, WISE, Amencan Astronomlcal Society

NITARP IN ONE SL|the IPAC COMMU. weuaut o wia oo
Team (ICE)

NITARP = NASA/IPAC Teacher Archive Research Program

NITARP is designedto give teachers an authenticresearch experience
using real data and tools .

A group of teachers are paired with mentor astronomer, write/a proposal
(peer reviewed!), do research, write up results, take it to AAS A model
entire research process.

Three trips: (1) Jan AAS to start (kickoff workshop), (2) visit
Caltech/JPL for 3 -4 days in Summer, (3) Jan AAS to presentresults

(Can bring up to two students per educator on the second 2 trips.)

Educators then conduct PD/workshops locally/regionally/nationally o
spreading the wealth.

Aimed at high school teachers; middle school, community college,
informal educators may also benefit.

Teacherapplication available Spring, due Fall; any US -based educator
an apply.

'CE pogle NITARP to learn more! Or http:/ nitarp.ipac.caltech.edu
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0 MUSUAL OTHINGS ABOUT NITARP

Goal is to give educators an authentic research
experience using real astronomical data and tools.

Our program is aimed at educators , selected from a
nation -wide application process.

Our participants do real research. No foolin 6 .

Our program involves educators for at least 13
months (JanA Jan).

Our participants presenttheir results inthe same
sessions as professional astronomers, and they must
Ohold their owno I n that domalil

Our participants are encouraged (but not required) to
Involve students in the entire process.




N

2010 class: incl. 2 non-trad, 3 comm coll, 1 8t gr

2011 class: incl. 2 non-trad (1 amateur!)

2012 class: incl. 1 comm coll, 2 8t gr, 2 museum staff
2013 class: incl. 1 museum, 2 higher level administrators
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NB: 5 IPAC non-sciencestaff too. (model non-
PhD STEM careers, provide PD for them!)
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PARTICIPANT REACTIONS

ol always thought jJust from pr
the classroom that astronomy was more or less | |
completely figuredout. Lear ni ng that 1t 1s
pretty exciting . O

oBecoming empowered in the | an

iInquiry and investigation was also life changing  for
our participants. o

olt i nvigor at epdrofritee gteater b e c 0 me
message , which is the story of space - and ground -
based observatories.o

oBeing there with my students
amazingly cool experience . | saw [them] explode

In their willingness to ask questions and express an
opinion. o

o | kweslpntg this program had been available
when | was a kid. o
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PARTICIPANT REACTIONS

O. .t his experchangedthewhelthoughtt el vy
about astronomy and astronomers. | didn't realize that some

of the calculations and applications were as accessible as
they were. | also didn't realize how collaborative  of ajob it

| S€é0

ol never r eal comnputdr piogrammingu ¢ his done
In astronomy. | think this will heIp me reach out to students

who might not be interested in "science." These students may
not realize that their programming skills are vital for

analyzing astronomical data. o
OReal astronomy is making |ittl e mi
check all the data again. oo

ol kept t hihokmuohd coadnbwaitto share

all I was learning with my Astronomy students this coming

school year. o

| actual

'y f el accomplishsomething a sthaa b | e
d have some meaning to the s

Astronomers are normal, friendly people |
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CHANGING THE CULTURE

3 went to AAS; 8 think differently about astronomy and science.




