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P_'r'oj__ec_t_ASTRO,'-
‘How-To Manual
- for Teachers

| and
Astronomers.

Project ASTRO and You

cleome to Project ASTRO: Astronomers
and Teachers as Partners in the Classtoom!
Uhis Henw- To Manuad s tor teachers, amateur
and protessional astronomers, vouth group
leaders, and others who teach astronomy to
students. It contamns tips and suggestions
about starting and carrving out a Project
ASTRO teacher/astronomer partnership. As g
Project ASTRO partner, a protessional or ama-
teur astrononier agrees to make ongoing
school visits, and to work with a partner
teacher and a group ot students over time to
assist them in learning more about astrono-
mv i and out ot the dassroom.

It vou're reading this manual, vou are
probably cither a teacher who wants an
dstronomer to visit vour classroom, or an
astronomet who wants to spend some tune
shartng vour love of the stars with teachers
and voung people. You may be seching a part-
ner astronomer or teacher, or vou may
already have a partner and be planning vour
first classroom visit together, Phis manual is
intended to give vou some deas about hoaw
to et started, and how to develop a success.
tul partnership over the coming months and
VCArs,

You are about to embark ona rewarding
and sometimes challenging partnership to

improve science education, It vou'ie a teacher

in a school or community organization,
working with "vour” astronomer is a wayv to
bring new experiences and expertise to your
students, It vou are an astronomer, volunteer-
ing to visit a school can be as valuable to vou
as to the students—putting vou in touch with
voungsters and doing something meaningtul
tor vour community. You'll find that most
students have a

natural fascination

with space that can

be sparked through

hands-on activities

and vaur own

centhusiasm. And

vou'll see that vou

can readiby inte-

arate other sciences

and subjucts, trom

Biology, to art, to

history into vour

astronomy lessons,

How to Use
This Manual

Thc purpose ot this manual is to give you
sutdance to help vour partnership be as suc-
cesstul as possible, We know that such manu-
als have Jess meaning it vou've never visited @
classroom or worked with a visiting scientist

botore. Fyen so. we encourage vou to read

Photo by Catherine Lombard




Q

ERIC

PAFulToxt Provided by ERIC

In this manual we'll give tips on:

* What makes a successful partnership

¢ Finding a partner teacher or astronomer

» Partnership strategies and possibilities

* Expectations and planning

» Integrating the astronomer into the classroom

» Getting started and the first visit

* Roles and responsibilities for teachers and astronomers
* Involving the school and community

» Getting support and publicity

* Star parties, astronomy clubs, and other good ideas

this manual at least once betore vou begin
vour partnership, and then return to it atter
vou've started. We suggest that vou also read
the sections intended for vour partner—
whether teacher or astronomer—to help vou
understand vour partner's potential concerns,
Sev the lable of Contents tor speditic sections
that nicet vour nevds.,

Wu welcame your comments and suggies-

tions. As vou read and use this manual, we
hope vour will make vour own notes and
share them with us. Please send vour teed-
back to Project ASTRO, Astronomical Society
ot the Pacitic, 390 Ashton Avenue, San
Trancisco, ¢ A 94112, B

— Jesstea Richter
& Andrew Traknoi
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| Introduction:

" Whatis

Project Astro?'_:f

¢

R)ject ASTRQ is an innovative program to

support science education by linking teachers
and students in grades 4-9 with amateur and
protessional astronomers. The overall goal ot
P'roject ASTRO is to increase students' interest
in astronomy and science in general. Funded
by the National Science Foundation and by
two branches of NASA, Project ASTRO was
developed by the Astronomical Society of the
Pacific, a century-old, nonprotit scientitic and
cducational membership society tor amateur
and professional astronomers, teachers, and
the public.

Because of 1ts attractiveness tor students,
astronomy' is an ideal entree to teach about
the process of science. Many teachers recog-
nize their students’ interest inastronomy and
want to teach more ot it. but lack adeqguate
background and training in the subject. At
the same time, protessional and amateur
astronomers, concerned about the crisis in
science education in the U, have wanted to
uo more to help teachers, but have otten beers
unsure how to make 4 meaningtul contribu-
tion. On their own, many astronomers make
aone-time visit to a local classroom, but such
guick interactions have onlyv a meted impact
on students.,

Project ASTRO was developed to address
these needs inastronomy and science educa-
ton by preparing astronomers to make i

plevisits to the same dlasstoom and to do

meaningtul activities while they are there,
while at the same timie, providing protession-
al development opportunitics tor teachers.
Project ASTRO helps teachers and
astronomers torm partnerships, otters them
training and support. and provides a range ot
materials tor classroom use. The tocus ot
Project ASTRO is on grades 4-9, because it is
in these grades that students’ long-term atti-
tudes about science are tirst formed.

Atter being tramed. astronomers agree to
make at least four tand otten many more
school visits, assisting with hands-on activi-
ties, giving talks on astronomical discoveries,
helping with science projects, organizing
“star parties” for students and families, lend-
ing a hand with curriculum development,
and serving as role models. Whenever possi-
ble, teachers and astronomers together estab-
lish links with local astronomy institutions
and science centers.

Project ASTRO began in 1993 as a pilot
program involving 45 schools throughout
California. This How-To Njanal draws on the
experiences of teachers and astronomers who
participated in the pilot phase, Two replica-
tions of Project ASTRO are underwav in
Stockton and Santa Barbara, Caiitornia, initi-
ated by enthusiastic pilot project teachers
and astronomers, Warking with scietice een-
tors, research institutions, and umiversities,
Project ASTRO is now expanding to several
other muetropolitan arcas throughout the US,
Please contact us to tind out it there is a
Project ASTRO expansion site near vou,

Lhe national Project ASTRO ottice pro-
vides the tollowing services to support
teacher.astronomer partnerships and astron-

omyv education:

o Training teachers and astronomers in
domnig age-appropriate. hands-on astiononn
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activities thath at expansion sites and astro-
nomical meetings,.

* Providing guidance, advice, and
training to organizations and individuals

interested in starting their own Projed ASTRO

program or partnership.

* Creating and disseminating materials
to support teacherrastronomer partnerships,
including selections ot the best activities tor
the classroom, and a wide range of resources
about astronomy and astronomy teaching,

* Conducting ongoing evaluation ot
Project ASTRO partnerships and materials to
continue to learn what works best.

* Producing a newsletter and providing
clectronic networking tor Project ASTRO
eapansion sites,

Project ASTRO Materials

Anothcr 'roject ASTRO publication is
available to help you with vour partnership,
The Universe at Your Fingertips: An Astronommy:
Achvity and Resource Notebauk contains more
than Y0 hands-on astronomy activities tor
grades 4-9, These activities were selected trom
a variety of exemplary sources by a team ot
teachers and astronomers, and pitot tested
with Project ASTRO participants. Designed for
teachers, astronomers, and others who want
to improve or increase the astronomy they
teach, the loose-leat notebook also contains a
host of resource lists on a wide range of astro-
nomical topics, articles about teaching and
fearning, and astronomy background materi-
al It is the essential companion to thas How-
Lo Mannal tor anvone interested in teaching
more astronomy, (Intormation about how to

order The Universe at Your Fingertips is provad-
cd at the end of this manual.

Future materials wilt include a Training
Manual for Project ASTRO expansion site
coordinators, and a Project ASTRO intorma-
tional video.

About the Astronomical
Society of the Pacific

I he Astronomical

Society of the Pacific
(ASD) is an international
nonprofit scientific and
educational organization,
founded in 1889, whose

science of astronomy and
help disseminate the
results of astronomical
research to students,
teachers, and the public.
Begun on the Pacific
Coast of *he U.S. thencee
its name), the Socdiety
today has members in
every state and more
than o0 other countrics,
and is one of the largest
astronomical organiza-
tions in the world.

. THE UNIVERSE AT
YOUR FINGERTIPS

mission is to advance the AN ASTRONOMY ACTIVITY AND RESOURCE NOTEBOOKX

ASTRONOMICAL SOCIETY OF THE PACIFIC

Among its many activi-
ties, the ASP has offered
summer workshops on teaching astronomy
in grades 3-12 since 1980, Several thousand
teachers have taken these workshops and
returned to their schools with new resources,
activities, and enthusiasm. Manv of the mate-
rials and technigues in Project ASTRO grew
out of these stnmer workshops, B

oS

-

tw
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“1 tell my students, do
scientists know every-
thing? No they don't,
but they are always
willing to find out and
correct their mistakes,
and try and try again.
That's what | want you

to do.”
-Fitth Grade Teadie

2 Kids and
. 'Scienc"e:"Thé.-
Project ASTRO
~ Philosophy

C hildren are bormn with a curiosity about
the natural world. Like scientists, they
explore. observe. experiment and classity df
vou've ever taken sand out ot a curious tod-
dler's mouth. vou know what
we meant. Sadly, tor many
children as thev go through
school. science begins to lose
its fascination—aotten because
it is taught as a series of dis-
parate facts. Students don't
always learn about the con-
nection between these tacts
and the natural world. They
mayv no longer expericnce the
link between ther own curios.
ity and the science they learn
in school. They only know it
seems boring tor not relevant to their lives, o
too abstract to understands, and when some-
thing is bonmnmg. not relevant, or too abstract
s tough for Mds to pat ther munds to wark,
Lhe overall purpose of Project ASTRO, 18 to
help students see that soience can be interest-
e and tun while still getting them to think
dhout the process and results ot discoven,
The woal of Pronect ASTRUDIS net to niake all
hids into protessional. or even amateur,
astronomiers tlthoush some students may
cventuatly follow these pathsi Rather, we
want to use the wonder and tasanation o

astronony toengase dl students i the

process of sewence and logical regsoning.

This means we want students to behave
like “short scientists” by making obsenca-
tions, gathenng and classitving data, drawing
conclusions, and asking new questions, We
want students to consider multiple explana-
tons tor a phenomenon, and use their data
to reach the best conclusion. We want stu-
dents to consider that sometrmes there isn't
one correct answer, or that people mav dis-
agree on the answer, or that we don't alwavs
know what the answer is, but that we can
devise ways to tind out,

Toward these ends, the focus of Project
ASTRO is on helping Kids learn by doing. By
using hands-on, concrete activities where stu-
dents make discoveries tor themselves, stu-
dents think more like scientists and are more
likely to really learn about astronomy: It vou
are serious about involving students in
astronomy' in an active way, we vncourage
vou to get froject ASTROS, The Universe at
Your Fingertips: An Astrononm Activity and
Resource Notebook, or other curriculum guides
that contain specitic astronomy activities tor
grades $-9,

Being a Project ASTRO
Partner: Suggested
Approaches

Onc ot Project ASTROS main agendas s

to help teachers improve their astronomy
and saence teaching by working doselyv wath
someonce with special know ledge about
astronomy, feachers are called upon to teach
many subjects, Many teachers, particularly
clementary teachers, mav not he comtortabie
teaching saence and mav be cager to
improve thar understandimg ot saence cone

tent and processes. byen teachers who are
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Promote hands-on student discovery experiences

Kids learn by doing! Hands-on activities in which students discover things for themselves are
the highest quality learning experiences. Students forget most of the things their teachers tell
them. But when adults lead kids in experiences where they wrestle with an interesting per-
sonal observation and then figure it out “by themselves”—those things are remembered for-
ever. Seek to be more of a guide to discovery than a conveyor of information and a provider

of answers.

From Preparing and Presenting Effective K-12 Science and Math Education Activities,

tamiliar with science may not know enough
astronomy to teach it effectively. For teach-
ers, having a visiting astronomer in their
classroom can be a valuable resource to
improve and increase the astronomy they
teach.

We use the term partnerships to describe
Project ASTRO bhecause the astronomers and
teachers work together as equal partners to
develop their own program. Together, they
decide what specific projects and activities to
do, based on each partner’s interests and the
students’ needs. In this way, teachers learn
more about astronomy, and astronomers
become more familiar with students and
schools. Teachers who are inspired by leam-
ing and doing more astronomy can go on to
share their new knowledge with colleagues
and use new skills with other classes. As
astronomers learn more about what teachers,
kids, and schools need, they become more
eftective agents for improving science educa-
tion in general and creating meaningtul and
lasting links hetween schools and the outside
community.

By making the commitment to work
together in this wav, some of the tollowing
things may start to happen:

Sandia National Laboratories.

* Students may ask their teacher over
and over, “When is our astronomer coming?
When is our astronomer coming?”

* A usually reserved eighth grade class
may create an elaborate astronomy display,
complete with the astronomer’s picture, a
box for students' astronomy questions, and
model planets.

* A reluctant principal may attend an
evening “star party,” and become so
enthralled by the sight of Saturn’s rings
through a telescope that eager students have
to push him out of the way to see for them-
selves.

* A teacher may finally persuade her
school to provide a phone line connection to
her classroom so that she and her students
can communicate with their astronomer
through the Internet.

* A busy parent may stop to look at the
skv with his child, helping to chart the

moon’s phases over the course of a week,

* A university astronomer mav hange

“Our amateur astrono-
my club has worked
with schoois for a
while, but we usually
brought in siides or a
telescope for day view-
ing, or invited chiidren
to a star party. Project
ASTRO has given us a
whole new perspective
and a set of activities
that have improved our
efforts tremendously”

=Project ASTRO Amateur
Astronomer
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1 have been doing this
alone for about five
years... but sometimes
| wondered whether
what | was doing was
of any value to the
schools. Working with
Project ASTRO has
given me some valida-
tion. | used to wonder,
does this work? Does it
not work?...Kids natu-
rally love astronomy,
but ! am much better
now at emphasizing
science thinking. It
wasn 't so much any
speclfic activity that
has made the differ-
ence, but the philoso-
phy.

=xebra Scherrer, Project

ASTRO Astronomer

the way she teaches college fevel astronony,
adapting activities that worked with her
ASTRO seventh graders.

¢ An amatcur astronomer, telescope in
tow, may run into his partner teacherona
local mountam top, looking through her

new telescope.

¢ Other teachers, rescarch astronomers,
graduate students, and fettow astronomy
club membwers may decide they want to
beconmwe part of Project ASTRO in some way:
and finally...

¢ 1t may all happen again the next
year! B

Fifth grade teachers, jeannie Koh! and Laurie Wingate at Sequoia Elementary School in
Oakland, California were interested in Project ASTRO because they wanted their inner city
students to be comfortable with the night sky. “Every year we take our students to science
camp for a week. During the camp, we take the students on a night hike, but many of them
resist going because they're afraid of the dark.” After a year teaching astronomy and working
with astronomers {sabel Hawkins and Nahide Craig from the University of California at
Berkeley, jeannie and Laurie’s students had entirely different attitudes. “This year, every single
kid went out during the night hike. They were eager to point out the constellations that they
knew and one student, Germain, excitedly kept us informed about the phase of the Moon.

Learning more about astronomy ahead of time really prepared the students for the nighttime
experience.”
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3 Key Ideas -
. About
 Partnerships

Ten Steps to a Successful
Partnership

1. Plan and make at lcast 4 ciassroom
visits, plus an extra first visit for the
astronomer to observe the class anony-
mously.

Make multiple visits to the school or
classroom, and begin with an observation
visit so that the astronomer can see what the
school and classraom are fike, We've tound
that tour visits are the minimum number tor
the astronomer and students to have tinie to
get to know cach other. With at least tour vis-
its, the astronomer can do longer term pro-
jects with students, and can join the teacher
at kev points in the curriculum. Because cach
schoot visit mav take some preparation, mdk-
ing more than four visits may not be possihle
tor busy astronomers, OF course, we encour-
age vou to make more than four visits it possi-
ble—some Project ASTRO astronomers have
enjoyed visiting as otten as onee a week tor
the entire school year.

2. Visit the same classroom over timne.
When he or she waorks with the samme stu-
dents over time, the astronomer really gets to
know the Kds tand viee versarn We suggest
that the astronomer work with one wor at the
most tworselt-contained clementarny class-
rooms duting J school visit, or m mirddle of

high school, with no more than two saence
periods. Go tor depth rather than exposure,

3. The teacher showuld be responsible
for student discipline and classroom
management.

Visiting astronomeers, as volunteers in the
lassroom, should not be
capected to manage student
hehavior in the classroom,
Rather, teachers should stay
activelv involved in the
cdassroom, both to maodet
learning and curiosity to
students and to assist the
astronomer with any disci-
pline or togistics. At the
same time, astronomers
need to be aware of class-
room rules and routines,
and use them appropriately

during their visits tsuch as
having students raise their hands before
speaking). It's a good idea to clarify what

these rules are betore the first visit,
“1 thought | was going
to have to teach
astronomy and my
teachers would go off
for a bagel and coffee,
but this was not the
case. We worked
together in partner-
ship.”

~Project ASTRO Astronomer

4. Commitment and communication
are the keys to a successful partner-
ship.

Strong partnerships develop when every-
one has a high level of enthusiasm and com-
mitment to the project. You will need to
devote enough time to communicate and
plan with vour partner, to get ready tor visits,
and of course, to be in the classroom. Be care-
tul not to overconmimit at first. But, do follow
through by keeping in touch with vour part-
ner teacher or astronomer. It's also inportant
to communicate clearly and openiv about

ANV concerns, needs, or suggestions vou may

have,

[



“| learned that lecture
style is not the way to
go with kids. It has its
place but Project
ASTRO is more about
hands-on activities and
having fun.”

~Rich Combs, Amatenr
Astronomer

“The most difficult
part of our partnership
for us was scheduling
the time to meet
together. There was
also the added prob-
lem of playing phone
tag or delaying get-
ting back to each
other. | know this was
a big frustration for
everyone.”

=Project ASTRO) Teache
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5. Teachers and astronomers should
enter the partnership as equal, but dif-
ferently skilled, partners.

Jeachers are likely to be more knowledge-
able about how students learn, what students
need to know, and about how to structure
and mandge a classroom activity.

Astronomers are likely to know more about
astronomy and technology, Your partnership
will be more suceesstul it you enter it with
respect and an expectation of equality, But
don't expect your partner to know
everything or to do evervthing
perfectiy the tirst time, Let your
partnership and vour own skills
develop as vou get to know each
others' strengths.,

6. Provide adequazve time for
planning and follow-up.
locus on a tew themes and
goals and add more ambitious
activities ticld trips, star parties,
site visits, simulated missions to
Mars, cete,) atter vou have been
working together tor a while, An
initial planning meeting or two
will help vou understand cadh others” needs
and interests, [t is important for astronomers
o histen and respond to teachers” needs—vou
will be stronger alhes this wave Build trom
vour strengths, And, chedk inwith cach other
about students reactions and how the actise-

1y went atter cach visit,

7. Children learn best when they are
actively involved and engaged in learn-
ing, by obscerving, measuring, dis-
cassing, etc.

Thie philosophy and tacus of Project
ASTROV S (o invalve students mactive, hands-

onastronomms activities, as opposed to histen-

ing to lectures talthough an occasional lecture
may have a place in a well-thought-out pro-
gram. Doing hands-on activities may require
a mare cooperative approach with both part-
ners actively engaged.

8. Involve school administrators, other
teachers, and families.

It's always a good idea to keep the school
principal and other administrators informed
about I'roject ASTRQ. Be sure the principal
mects the visiting astronomer, and invite
school administrators to special events and
visits. If other teachers express interest in the
program, invite them as well. In addition,
vou'll tind that astronomy ofters great oppor-
tunities to involve tamilies in their children’s
science learning. “Star parties” for tamilies
and mighttime observing as homework activi-
ties are opportunities to get families out to
look at the night sky, making science fun for
all. Also, make use of other resources in vour
community. See Sections 9 and 11 of this
manual for more ideas.

9. Invoive community resources when
possible.
Don’t teel that the two of you need to do
1t all alone, espedially it you are planning a
speaidl event. Seek out astronomy’ resourees i
vour community, such as:
¢ the local amateur astronomy cluh
* public or private observatories
¢ a planctarium or science museun
¢ a NS tadility ancluding one of
NASAS Teacher Resouree Centers or
Space Grant College progranisg
¢ coflege or university astronomy depart-
ments
o 4 community college with an astrono-
My program

o parents with telescopes




Q

PAFullToxt Provided by ERIC

ERIC

See Lhe sections on tinding an astron-
omer and involving the commmunity tor spe-
citic ideas,

10. Create a plan that addresses both
the teacher’s and the astronomer's
needs and interests, and don't forget
to keep the students in mind!

Sometimes, teachers and astronomeers
tind that thev want different things trom the
partnership. For example. the teacher mav
want students to learn about scale and dis-
tance, and the astronomer mav want toshare
his or her knowledge and enthusiasm about
telescopes and observing, 1t is impartant that
hoth the teacher’s and the astronomer's inter-
ests get met to some degree, You mayv need to
clarify what the underlying issue is and make
4 few compromises so that the teacher's class-
room needs are met and the astronomer does
what he or she is maost enthusiastic about.
I'he best solutions otten involve working
mare cosely together or sharing roles,

Communication Tips

* Initiate contact with your partner. Don't
wait for him or her to call you!

o Follow through on plans. Call two days
before visits. Cali well in advance if
you need to re-schedule.

© Return phone calls and messages

promptly.

¢ Be flexible, listen, and expect difficulty
reaching each other sometimes.

Start Small

We know that teachers who see more than one class each day idealiy want to
expose all of their students to the astronomer. Resist this kind impulse! This
can place a great time demand on the astronomer (who is, after all, a volun-
teer) and make it more difficult for him or her to learn the children’s names,
let aione form relationships with them. Although you will initially involve a
smaller group of students, these kids will benefit much more from the
astronomer’s multiple visits and personal contact. (In our pilot program, the
visiting astronomers who faced many classes each time reported that they had
a much less satisfying experience than those who “adopted” one class.)
Teachers can use the new skills they develop to enhance astronomy with other
classes. If all partners agree, you can add additional students after you have
been working together for a while. To reach more students, consider inviting
them to special events (the entire sixth grade to a star party), have a one-time
assembly for more kids, or have your students teach other classes.

More About
Communication

Cummunicati(m and tollow-through with
your partner are essential. Sometimes part-
ners are surprised by the problems they expe-
rience in communicating. keep in mind
that:

¢ Few teachers have ¢-mail or phones
in their cassrooms. Most teachers are
exceedingly busy during the school day,
Some schools are better than others in get-
ting messages to teachers, So, it can be ditli-
cult to reach teachers during the day,

¢ Astronomers may be less available in
the evenings and mav travel tor periods of
the vear Volunteer visits mav not be their
top priority every dav. Protessional
astronomiers espedally are used to communi:
cating via clectronic mail, and mav be impa-
tient with people who don’t vet have an
Internet connection,

.
.
“ee

It’s nice to meet stu-
dents and parents on
common ground out-
side of the school facili-
ty. At the middle school
level, so often the only
time we get to meet
parents is when some-
thing is wrong. Project
ASTRO was a great way
to have a more positive
experience with stu-
dents and parents.”

~Project ASTRO Teacher



“Our astronomer, Ellis
Miner, a senior scientist
at the Jet Propulsion
Lab, went above and
beyond the call of duty.
He even went to the
store to buy light bulbs
when the bulbs for the
slide projector went
out before his visit. |
just think he's a terrific
person and we ‘re very
lucky to be working
with him.”

~Kuthnn Bernardo, Project
ASTRO Teacher
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* Together you will need to fig-
ure out the best way and time to
communicate twork phone, home
answering machines, tax, modem,
Saturday mornings). It multiple teach-
ers are tnvalved, designate one
teacher to be the contact person.

More About Time
Commitment

It's very important for the success ot
your partnership that vou have a clear
understanding of the time involved.
As a Project ASTRO participant, vou
will need time to:

¢ Have an initial planning meet-
ing (away from the school, if possible) and
additional mectings or phone calls to plan as
needed.

* Make or host at least four classroom
visits, plus a classroom observation before

the tirst visit, One of the tour visits might be
astar party or other type of Held trip. These
special activities invoh e additional planning.

* Make multiple phone calls, or send
faxes and e-mail to arrange visits. You should
expect to play “phane tag” and to talk with
vour partner during the evening or on week-

crds,

¢ Follow-up each visit with a phone call
or briet mieeting,

¢ (For the astronomer) Prepare and
practice activities befare visiting the school,

¢ (For the teacher) Prepare and follow

up with students after the astronomer visits.

Fit the visits into vour overall program. Make
arrangements tor materials and logistics, B

To Astronomers: If you are an astronomer, be sure you have the time to devote to the pro-
ject and can take the time off during the school day as needed. Remember that school sched-
ules are not very flexible. Many companies support their employees’ involvement in commu-
nity service, so check into your employer’s volunteer policy. You might also make school visits
early in the day or during an extended lunch hour. Sometimes a letter from the Project ASTRO

coordinator or school principal can help smooth the way with your employer. See Section 10
for more ideas about getting support,

To Teachers: It may take some additional time and effort at first to “fit” the astronomer into
your program. Once you get started, this time will decrease as the astronomer becomes more
familiar with your needs. Try asking your administrator for release time to plan with your
astronomer, and look into the use of Eisenhower funds to support your release time. Also,
remember that the astronomer is volunteering his or her time, probably taking time off from
work. You will likely need to be the one to handle any additional logistics or dealings with the
school bureaucracy.
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Flndlng a
Partner

B\' now vou've dedided vou want to start a
Project ASTRO partnership, but vou don't
have a partner. Having the interest is the tirst
step: tinding a partner mav require some ini-
tiative and persistence. Even it the tirst person
vou contact does not work out, he or she may
beable to reter vou to the pertect person,
Here are same ideas about where to begin,

For Astronomers: Finding a
Partner Teacher

Amung the wavs to tind a partner teacher

are:

1. Make contact with an individual
teacher.

2. “Network” through school personned
and other people vou know.

3. Publicize vour availability through wnit
ten maternal.

Making contact with an individual
teacher s perhaps the best approach.
Intormation lett with school administrators
can get lost betore it reaches interested teach-
ers. A good way to tind the names of teachers
is to start with people vou know (see below)
hecause they will have a greater interest in
helping vou, When vou contact a teacher,
explain that vou want to volunteer as a
Project ASTRO astranomer and desenibe some
ol what vou'd like to otter, Be aware that not

alb teachers cover astronony, soat inay take

sume persistence to tind a teacher who does,
or wants to, Here are somwe suggestions about
whom to approach as a tirst point of contact:

¢ Your child’s classroom teacher or sci-
ence teacher. Your triends' childrens teach-
ers, especiathv those who are interested m se-

chce,

¢ Classroom or science teachers in your
local area (cspecially a neighborhood
schooti The principal, school counselor, or
school scivnce coordinator (it there is one)
mayv be able to connect vou with an interest-
ed teacher,

¢ County or District level

Science Coordinator or
Volunteer Coordinator, Contact
the County or District
superintendent’s office tor names.

* A local planetarium or sci-
ence center. leachers who are
interested in astronomy may be
involved with spedial programs
there, Ask for the education coor-
dinator at these organizations.

* Your state science teachers’ associa-
tion (check the phone book, ask a teacher, or
contact the National Sdience Teachers
Association, 1840 Wilson Blvd., Arlington, VA
22201 (703324371001, ASK the ofticers or statt
uf the state organization how to reach inter-
usted teachers, They may be able to pass vour
name along to people in vour area,

* Science education faculty at a lodal uni-
versity School ot Education. Fhese taculty
members may be tamiliar with teacher profes-
sional development programs, and mav be
able to steer vou toward a network o interest-

od teachers,

——yy ——
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¢ Graduates of national astronomy
cducation programs tor teachers. These
teachers may be interested in working with

an astronomer. or may be able to refer vou to
other teachers in their area. Contact the orga-

nization that runs cach astronomy program
tor names of teachers in your area. A com-

plete catalog of national astronomy education

projects is included in The Universe at Your

Fingertips. Organizations with experience run-
ning teacher education programs in astrono-

my include:

American Astronomical Society,
Suite 400, 2000 Florida Avenue, Wash-
ington, DC 20009 (202) 328-2010.

How to Approach School Personnel

* When you call or write, communicate your desire to have an ongoing rela-
tionship with the school and to have an impact on astronomy and science
education. Let the teacher, counselor, or administrator know that you would
like to provide ongoing enrichment to the classroom lessons (not just a one-
time lecture). Describe some of the specific ways you think you can be of
help, and discuss your availability and commitment.

¢ Bring a copy of the Project ASTRO How-To Manual, The Universe at Your
Fingertips, and other Project ASTRO resource materials you may have to a
meeting with the school principal or classroom teacher. Summarize or photo-
copy ihe brief description of Project ASTRO at the beginning of this manual.

¢ Ask what ideas the teacher, counselor, or administrator has about how you
can help with astronomy and science education. Emphasize that the focus of
Project ASTRO is on astronomy, but the broader goal is to help students
develop enthusiasm in science and logical reasoning skills.

¢ follow-up with a note and phone call. Teachers and administrators get
extremely busy and may have difficulty getting back to you as soon as you
would like. Take it upon yourseif to make follow-up contact.

Adapted from One Small Step...An Education Qutreach Resource Guide
produced by AIAA and NASA

Harvard-Smithsonian Center for
Astrophysics, Education Department,
MS 71, 60 Garden Street, Cambridge, MA
02138 (617) 495-9798.

Lawrence Hall of Science, Astronomy
& P’hysics Education Program, University
of California, Berkeley, CA 94720, (510)
642-5134.

NASA Teacher Resource Centers
{located at various locations across the
country). Contact NASA CORE, Lorain
County JVS, 15181 Route 58 South,
Oberlin, OH 44074 (216) 774-1051 fora
list of centers.

National Science Teachers
Association. 1840 Wilson Blvd.,
Arlington, VA 22201 (703) 243-7100

* Call us at Project ASTRO (415) 337-
1100. We may be able to connect vou with a
Project ASTRO expansion site, or give vou the
names of teachers in your area from our
growing database of participants in our pro-
grams and others across the country.

For Teachers: Finding a
Partner Astronomer

Bccausc Project ASTRO encourages both
amateur and professional astronomers to visit
schools, there are several avenues to pursue
to find a partner astronomer.

1. Contact local astronomy club

Many amateur astronomers belong to local
astronomy clubs. Each club usually has some
members who are interested in education and
expldining astronomy to the public. Often,
astronomy clubs hold star parties for the pub-
Hc, or go to local schools tor one-time visits.

E
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You will want to tind the dub miembers who
are interested in conveving astronomy to ath-
ers and have at feast some expuricnee with
children. ¢ all the dub president, attend o
local mecting. or show up at an evening star
gazing session and talk to the members, Mot
likely vou will tind someone whao s enthuse-
astic, o tind amateur astronomy clubs in
vour area. contact vour local planctanum.,
community colfege astronomy department.
or a local telescope store. Lists ot amateur
clubs also appear cach year in a supplement
section included i Skv & Telescope and
Astrononmny magazines, available in mam
librarics.

2. Contact astronomy educators

Call vour local planetarium, science cen-
ter, or community college to find astronomy
cducators. Many of these institutions have at
least one person an statf who teaches astrono-
my, usually someone with a Master's degree
in astronomy. Staft and faculty at these orga-
nizations can be quite busy, but mav be inter-
ested in visiting vour school to enhance their
teaching skitls and experience, and to link
with the community. If the main astronomer
or taculty member is not available, he or she
may be able to reter vou to advanced stu-
dents, amateur astronomers, or others 1y the
local astronomy community.

3. Contact professional or research
astronomers

The involvement of protessional
astronomers n K-12 education is gainmg
legitimacy as scientists in astronomy and

other ticlds recognize the importance ot sup-

porting science education in the carly grades.
You can find protessional astronomers
through local colleges and universitics,
research labs, NAS A centers. and industiy,

About Amateur Astronomers

Amateur astronomers come from all walks of life and pursue astronomy as a
hobby. Most amateurs have other careers—they may be doctors, or contrac-
tors, or business people, or software engineers (one dynamic amateur
astronomer we know is a butcher), Some amateurs are retired professiona!
astronomers, and, while the majority of amateur astronomers are men, there
are increasing numbers of women involved in astronomy clubs. Amateur
astronomy is an exciting hobby because amateur astronomers can actually
make scientific discoveries and contribute to the field of astronomy. Since the
sky is so large, there is room for many telescopes to keep watch for astronom-
ical events. In fact, many new comets are discovered by amateur “comet
hunters” and some exploding stars were first noticed by amateur observers.
Many amateurs know a lot about the night sky, constellation lore, and observ-
ing through a small telescope. And their enthusiasm for astronomy can be
contagious.

Graduate students and postdoctoral level
protessionals may be particularly interested in
working with schools. At the university level,
the best initial contact is the astronomy and
physics department secretary. He or she
should be able to give vou names of taculty
members or graduate students who have an
interest in education. Ask if the secretary can
post an announcement on electronic mail
tastronomers use electronic mail as one of
their main vehicles of communications, or
distribute letters to all faculty and graduate
students. If vou need help tinding astronomy:
programs and research centers in your arca,
contact the American Astronomical Society
12000 Forida Avenue, Suite 400, Washington,
DC 20009, (202)328-2010). The AAS is the
main protessional sodiety tor astronomers in
the UK.

4, Call the Astronomical Society of the
Pacific

We have a growing database ot astron-
amers interested in Project ASTRO, and can
help reter vou to other organizations. You can
reach us at (415337-1100. 8
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‘Strategies

Integrating the Astronomer
into the School Program

Bcforc vou begin vour partnership, it will
help tou decide how you want to fit the

astronomer’s visits into the school program.

There are two general approaches. You could:

1. Link the visits closely with the cur-

riculum

You can link cach visit to ongoing class-

Possibilities

Integrate astronomy and environmental science
Make a school planetarium or observatory
Provide junior memberships to astronomy clubs
Have an eclipse party

Host a “Star-b-Que”

Have an annual Astronomy Day fair

Do a slide show

Organize a star party

Sponsor a camping trip to view the dark sky

room activities
and the specific
science lessons
planned for class
that day. This
approach can b
very enriching
for the students
and can create a
great partnership.
It requires plan-
ning, communi-
cation, and flexi-
bility and the
astronomer needs
to have an inter-
est in the speditic

topics that are

being covered. The teacher and astronomer

will need to keep in touch about what the

students are doing and be prepared to

resehedule # the dass talls behind.

2. Plan “stand-alonc” visits by the
astronomer

The astronomer’s visits can be “extra”
lessans that tit generally with the astronomy
or science students are learning, but do not
link directhv to current lessons, Stand-alone
visits can weave astronomy into the curricu-
lum over a longer period of time, and may
relate to the astronomer’s particular interest
or expertise, It is still essential for partners to
discuss and plan, but this approach allows
you to schedule the dates of visits more defin-
itively in advance.

Maost partners choose an approach some-
where between these two alternatives. Thev
try ta tit the topic and activity of the visit
into the vear's curriculum, while still tocusing
on areas of interest to the astronomer, For
exampile, suppose a fifth-grade curriculum
includes the study of the Moon. A partner-
ship that includes an astronomer with exper-
tise in planetary geology may decide to focus
on a cratering activity, learning about the dif-
terent Kinds of lunar terrain, and a discussion
of other worlds that resemble the Moon. A
partnership that includes an active amateur

astronomer may instead tocus on observing
and explaining the Moon's phases and a star
party to Jook at the Moon through a tele-
scope, Meanwhile, the teacher mav have stu-
dents continue charting the Moon's phases,
discuss the history of lunar exploration, show
a video about the Apollo 11 Jandings. and
then encourage students to write group sto-
ries about what it would be tike to ive on the
Moon.

Below are ditterent wavs that l'roject
ASTRO partners have integrated the
astranomer’s visits into the school program,
hased on tour or more visits:
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¢ Teach astronomy throughout the
year with the astronomer visiting tour times
or at regular intervals tsuch as one day cach
montti.

¢ Teach a 4-8 week astronomy unit and
have the astronomer visit tour or more times
during the unit.

¢ Teach an astronomy unit first. | hen,
atter the unit is over, have a weekly or
monthlvi astronomy dav in vour dlass, The
astronomer can continue the visits, working
with individual students or tocusing on new
areas of astronomy,

¢ Create a Junchtime or afterschool
astronomy club tor a speditic ~rade level or
all interested students. The astronomer can
visit every club meeting, or at regular inter-

vals.

¢ Have students communicate with the
astronomer via clectronic mail. Iit's a good
idea to combine this with “in person” contact
tirst.

e Have the astronomer make visits or be

available to the teacher on an “on-call” basis.
This requires advance planning, as well as a
commitment to stay in touch and respond to

requuests,

What the Astronomer Can Do
There are many wavs an astronomer can
work with teachers and students, as well asa
universe of possible partnership activities,
Here are somie ideas:
¢ Lead or help lead hands-on activities
with students,
e lead or arrange a tield trip to o plane-
tariunm. scicnee center, observatory or
other astronomical or space scienue site,
¢ Serve as g resouree person for the

teacher and other school taculty,

o Help obtain, tis, and maintain
cyuipment.

o Serve as a tutor, mentor, and rofe
made! for individuat students or small
Lroups.,

¢ Encourage temale and minority stu-
dents in sdience,

¢ Invite colleagues to join vou tor a visit.
¢ involve parents and tamilies.

¢ Help teachers with curriculum and
activity development.

o Assist with a scrence, math, and career
testival in the school.

¢ Bring interesting artitacts and equip-
ment to class,

More Possibilities

Do solar viewing

Have a “design an alien” contest

Monitor Sunspots

Show computer simulations

Create an astronomy display in the school library or hallway
Make a telescope

Do a school-wide auditorium program

Chart the phases of the Moon

invite the class to the astronomer’s workplace or amateur ciub
meeting

Make a scale model of the solar system in the school or community
Make a model comet

Create messages to send to extraterrestrial beings

Set up an astronomy news bulietin board

Design a model space probe

Do a simulated mission to Mars

Work with model rockets

Use a Starlab portable planetarium

ljU
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“Barry (our astron-
omer) was great with
kids. Even my “sophis-
ticated” seventh
graders got involved
and excited. The most
frequently asked ques-
tion on Tuesday morn-
ing was “Is Barry com-
ing today?” He
brought many of his
own resources to our
class. He supported my
classroom goals as well
as generating a real
love and awareness of
the night skies. Even
though | do not have
a strong technical
background in astrono-
my, | felt like a valued
partner.”

—-Ann Dee Clemenza, Project
ASTRO Teacher

Partnering in the Classroom

Om e vour partnership gets underway,

vou'll find o wav ot working together that
suits youn shills and interests, as well as the
students” needs. Insome Praject ASTRO part-
nershups, the astronomer and teacher svork
ciosely together to “team teach” the Class.,
This means that both are equally involved in
leading the dass, perhaps dividing or trading
ot roles ds the lesson moves along (see the
box on team-teaching), In other Project
ASWTRO partnerships, the teacher mav lead the
mdin lesson, while the astronomer helps stu-
dents m small groups, encouraging them to
streteh their thinking or make more astute
ahservations, Or in some cases, especially
when the astronomer is more comtortable
with the students, the astronomer may lead
thue dlass through an activity, tield questions,

Team Teaching: Craters!

or give d briet Jecture while the teacher
remams actively mval ed managing student
behavior In general, we suggest that vou
start In sharmg roles in the chissroom. rather
than having the astronomer lead the entare
lesson or activity, B

Following lessons about the Moon and its phases, | wanted to teach students about craters and crater formation. My partner
astronomer, Karen, and | thought this was a great subject to team teach. Karen started the lesson by showing slides of different
craters to the students. She asked the students to raise their hands and describe what they observed in the slides—and what con-
clusions they could draw about craters. Every now and then | jumped in to ask a follow-up question, because | wanted to encour-
age students to back up their conclusions with observations. During the discussion, Karen provided miore information to students
about how crat s are formed and why astronomers study them.

Then, the students did a cratering activity from The Universe at Your Fingertips. In the activity, groups of students drop obijects
of varying sizes and from different heights into a mixture of flour and cocoa, observing and measuring the resulting craters. (The
activity takes a little time to set up, and Karen was able to come before class to help me, which | appreciated a lot.) 1 explained the
activity to the class, and divided students into their groups. Karen and | spent the rest of the class working with the student
groups, helping kids make observations, and encouraging them to consider how changing certain variables affected the resulting
craters. Because Karen is so famihar with the scientific process, she was able to model forming hypotheses, asking questions, and
making observations with the students. She didn't tell kids the answers, but encouraged them to observe and reason. Having
Karen there to work with students in groups was invaluable. The kids loved the activity and used their logical reasoning skills. We

made a great team!

=Lroject ASTROY Teacher
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Here are some typical scenarios
drawn from real Project ASTRO
partnerships (the names have
been changed). We encourage you
and your partncr tcacher or
astronomer to discuss these sce-
narios together: what would you
do in the same situation?

Scenario 1:

David, a research astronomer, is
very interested in education. He's lec-
tured college students before, and wants
to try doing hands-on activities with stu-
dents through Project ASTRO. David has
young children of his own and feels
tomfortable around kids. He's very busy
with his research and only has time for
four or five classroom visits.

David's partner, Sue, teaches sixth
grade. Sue is very comfortable with
hands-on science, but doesn’t know
much about astronomy. She thinks The
Universe at Your Fingertips will be a great
resource. Sue wants her astronomer to
serve as a resource person: to answer
students’ questions, show slides, talk
about his work, help her understand
astronomy better, and to work with stu-
dents one-on-one. Sue is worried that
David does not have the teaching skills
to convey concepts to students and keep
them on task (sixth graders can be
tough) and she’s hesitant to have him
lead activities. Plus, she’s worried that
David may not finish activities during his
visit and her class will get off schedule.

What Would You Do?

Scenario 2:

Bill is an eighth grade science
teacher at a large middle school. The
school, which has a very diverse student
population, has a new grant to create an
integrated science program. As part of
this program, students work in groups
doing activities and projects, and teach-
ers do very little lecturing. Bill is very
committed to this effort and believes
that active learning is the best way to
get students interested in science. Bill
wants to focus on the solar system and
have students create a scale model on
the school ground (he has about 6
weeks to teach astronomy). He would
like his partner astronomer to help him
with astronomy concepts, to work with
students in small groups during class-
room visits, and to help students with
projects.

Bill's partner astronomer, Valerie, is a
local amateur who is a retired pharma-
cist and wants to get involved in a
meaningful volunteer activity. Valerie has
plenty of time to participate in Project
ASTRO, and is very enthusiastic about
sharing her love of astronomy with stu-
dents, She’d jove to volunteer all year.
She's especially interested in Black Holes,
stellar evolution, and cosmology. Over
the years, she has been collecting stides
and images that she is eager to share,
and she has given lectures to adults that
have been very well-received. Valerie is
most comfortable with a lecture
approach using her slides, and she’d like
to help students with library research
projects.

Scenario 3:

Steve is an active amateur
astronomer. He's the education officer
in his astronomy club and has helped
schools with star parties for years, Steve
has a naturally engaging way with chil-
dren and adults and he’s done astrono-
my activities with students at summer
camp, county fairs, and through scout-
ing. He's eager to learn some new
activities through Project ASTRO, and
hopes to work side by side with his
partner teacher to develop a creative
and fun program at their school. He'd
jove to take the students on a special
nighttime star party outside of the city.

Rita, Steve’s partner, is a fourth
grade teacher in an inner city school.
The school is besieged by problems
and is known to have the lowest test
scores in the district. There are very few
resources available at the schoo! (no
one knows what happened to the slide
projector) and students have very few
experiences outside of their own com-
munity. Rita often uses her own money
to buy supplies for students. She was
excited to be selected for Project
ASTRO so that she could bring a real
scientist into the classroom to interact
with students. Rita, who does not have
a lot of experience with hands-on sci-
ence, is very unfamiliar with astronomy.
She’s hoping that Steve, as a guest
speaker, can lead the class during his
visits so that she might learn more
about astronomy at the same time. @
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Planning Guidelines

A swe've said, we tound that it's critical
that partners meet before starting the visits to
develop a focused plan. Below are some areas
partners have tound it useful to discuss.

* The School

How is the schoal orga-
nized? What are the students
like? What is the school cul-
ture? Are there any school poli-
tics the astronomer should
know abhout? Will other staft or
faculty be involved? Are there
any new priorities or special
projects? What's the principal
like? Where do visitors park?
Are there specific rules school
visitors must tollow?

¢ The Students
What grade will be

involved? How manv students
are in a class? Which students will the
astronomer visit? What is the background of
students tacademic, language, culturali. What
1s their attention span? To what extent are
tamilies involved in students’ school work!
What sorts of things are students interested
in! Are there spedial suggestions about work.
g with particular students? T ook at exam-
ples of student wortk.

8EST COPY AVAILABLE
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¢ The Astronomer

How did the astronomer get ito astron-
omy? Docs he or she have areas ot research or
spectal interest? What are the astronomers’
tavorite aspects of astronomy? (1f the
astronomer specializes in astrophaotography,
tocus on this with students. If the astronomer
studies planets, spend time on the planets
and how we learn about them. What areas of
astronomy is he or she less knowledgeable
about? Does the astronomer have anv links
with amateur clubs, research organizations,
or sources of materials? How could these con-
tacts be usetul? In what areas of working with
kids does the astronomer need help or want
to learn more?

¢ The Teacher

What is the teacher's scivnce and teach-
ing background? What is his or her experi-
ence with astronomy? What is the teacher's
philosophy and teaching styie? In what areas
of astranomy does the teacher neea help or
want to learn more? How much astronomy
has the teacher included in the curr'culum
betore and how might things change asa
result of the partnership?

¢ The Curriculum

What are science learming objectives t o
vour grade level? What s the curriculum?
How doces astronomy it into the broader sci-
ence curnculum? What kev concepts and
pracesses are students expected to learn this
vear? What main areas ot astronomv will vou

tocus on?

¢ Classroom Behavior

What are the classroom tand schools
rules and norms regarding behavior? How
should students address the astronomer?
What “dlassroom management™ techniques

dous the teacher use to quiet the dlass or get

24
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Attitude for a Successful Partnership

* Be flexible (it might rain, there might be a fire drili, etc.)

¢ Be honest

e Learn from experience, learn from mistakes
* Be open about your strengths and weaknesses

¢ Communicate your needs
* Don't be discouraged

* Don’t expect perfection, especially the first time -

* Be persistent

* Don’t expect your partner to know everything
* Appreciate the astronomer’s contribution and possible sacrifice (some astronomers take

vacation time to do ASTRO)

* Appreciate the existing relationships between teachers and students

° Look at the big picture
¢ Be punctual
¢ Laugh

students” attention ttor examiple, raising
hands, or waiting until everyone is quict
before continuing)? What are the conse-
quences of mishehavior in the classroom?
Although it is primarily the teachers’ respon-
sibility to manage student behavior, it is
important that the astronomer know what is
expected ot students and know a tew tech-
niques to manage discussion, noise level, and
attention.

¢ Logistics and Scheduling

When during the vear will astronomy he
taught? When during the dav? Will school
logistics and schedules work tor both part-
ners? How often can the astronomer visit? I
anvthing going on in the astronomer’s or
teacher’s lite or work that may aftect availabil-
ity (1t the teacher wants to teach astronomy
during October and November, but the
astronomer plans to be out of the country
observing during those months, vour partner-
ship will have problemsh

* Equipment and Materials
What audiovisual, demonstration or
computer equipment is avatlable at the

school? How tar in advance does it need to be
ordered or reserved? What will vou do if
something breaks or a bulh burns out? Are
there enough materials for all students?
Which partner will be responsible for bring-
ing the materials needed? What contingency
plans would it be wise to have?

° Communication

What are good wavs to stay in touch
with each other? What are the best days and
times to call? What is the best way to get a
message to cach other in an emergency? I
more than one teacher is involved in the nart-
nership, who will be the designated contact
person?

Such planning is also usetul hecause
vou'll see whether your personalities and
interests “click™ betore making a visit. Be flex-
ible and open to new perspectives. But if
things look like thev may not work out, it's
better to tind a new partner now. It vou have
a program coordinator, contact him or her at
this point. Otherwise, agree to part amicably.,
Perhaps vou can help cach other tind a more
suitable partner.

[\
s

“Although we were
given time during our
first workshop, we did
not realize how impor-
tant a firm year-long
plan would be. We
were so new to this
that it was difficult for
us to do great plan-
ning at the time. We
decided to plan the
first visit and take it
one at a time. Looking
back, it would have
been better to have set
dates and year-long
curriculum goals (what
areas would be covered
at each visit, when
would the star party
take place, when
would there be a visit
to an observatory
etc.).”

=Project ASTRO Teacher
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g Planning Checklist

g Have an initial planning meeting,
preterably away from school or interruptions,
At the meeting, be sure to address the areas
listed above and select a few themes and
activities to tocus on first. Because unexpect-
vd situations can come up, be sure to have a
back-up plan for cach session, just in case.

:1 Make a date for continued plan-
ning, if needed. We suggest vou try to sketeh
out a plan tor the whole unit or semester. You
can always revise the plan or make it more
specitic atter the tirst visit.

g Set up a time for the astronomer to
observe the classroom as an anonymous visi-
tor betore he or she begins making visits.

g Introduce
the astronomer
to the schoal
principal and to
any other impor-
tant school per-
sonnel, The
astrononmier
should be present-
ed as a valued and
honored vasitor
with eapertise
who is giving
timie to voluntea
in the school.

j Give the

astronomer a

tour ot the
school tincluding the location of restrooms
and parking spaces!.

-| Exchange information about sched-
uling constraints or commitments. (ave the
astronomer a school calendar tor the vear,

_-] Make a communication contract:

W ho will call whom and when? How will vou
tollow-up atter visits? When and how often
will vou plan? How will vou give cach other
teedback?

'__l “Debrief” after the astronomer’s
observation and subsequent visits, If vou
can’'t talk at school, make an agreement to
talk by phone later.

g Divide up responsibility tor any
materials needed for the visits, We suggest
that most materials stay at the school site, but
astronomers may need some materials (such
as slides) to prepare for visits. For sites with
multiple teachers, vou will need to make
additional copies or work out a rotating sys-
tem to share materials.

The First Visit

-Fu- tirst visit provides the opportunity tor

the astronomer and students to get acquaint-
edl It is also a chancee tor the astronomer to
uet g better sense of the students’ interests
and prior knowledge. And, vou can use the
tirst visit to interest the students in what's to
come,

Maost partners have a lot of tun with the
tirst visit. By this time, partners are usually
mare comiortable with cach other as a result
of the planning they've done, Still, the tirg
meeting with students can be somewhat
nerve-wraching tor the astronomer whois
new to the dassroom, and tor the teacha
who has not had a visiting scientist in the
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classroam betore, Project ASTRO partners
have come up with a nurnber of tirst visit
ideas that have hielped them get oft to a suc-
cosstul start. Of course, vou will want the birst
miecting to it with vour stvle and what vou
plan to do in subsequent visits, Here are somee
ideas and sugpestions trom Project ASTROY
partners that mav spark vour own thinking,

Before the Astronomer
Arrives

o Prepare the students

Before the visit, the teacher should intro-
duce new material thoroughly and build up
the exatement about the astronomer.
Eniphasize that the astronomer is coming
especially to see these students, that he or she
knows a lot about astronomy, and is making a
very spedial effort to come to their school.
You can even have students make “Welcome
to Qur Astronomer” signs or cards.

* Do the activity, “Picturing an
Astronomer” trom the Universe at Your
Fingertips before the astrononmier arrives.

In this activity, students picture an
astronomer in their mind and draw a picture
of what they think an astronomer looks like.
You can also have the students write about
what thev think an astronomer does. 1hen,
students compare their different images, and
discuss sonie of the assumptions they made.
(Do they assume the astronomer is male? Do
they assume the astronomer wears glasses?)
Students will be extremely interested to tind
out what their astronomer really looks like
atter this activity, Atter the tiest visit, the
astronomer can give out various awards tor
the drawings (the most life like, the most
"nerdy,” the tunmest, et You can also cre-
ate a great hudletin board using these draw-

Common Concerns Partners Have
TEACHERS

Will my astronomer...

¢ Use appropriate vocabulary?

¢ Use effective teaching tools (visual aids, models)?

¢ Encourage girls and bilingual students?

¢ Learn and respect my classroom rules and routines?
¢ Observe student behavior?

¢ Fit into the crowded schedule | already have?

will L...

¢ Look ignorant compared to the astronomer?

¢ Not understand what the astronomer is saying?

¢ Be asked to spend too much time on this project?

ASTRONOMERS

Wil my teacher...

¢ Give me enough guidance?

* Want me to come to too many different classes (instead of getting to
know one very well}?

¢ Help me to plan something that will be both of interest to the students
and something | can get excited about?

* Do nothing while | have to do it all?

wi ...

* Be good enough in front of the class

¢ Talk over the students’ heads?

¢ Be asked to spend too much time on this project?

€
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Preparing to Work in Poorer Schools

Many astronomers are drawn to work with students in urban or poorer
schools because they recognize the greater need that these schools and stu-
dents may have. At the same time, astronomers new to the classrcom may
find that being in an urban school is uncomfortable. Working with poor stu-
dents, or with students from minority backgrounds, can be difficult for some-
one who has not done it before. It takes time for students to develop trust,
and the astronomer may feel self-conscious, afraid about physical safety, wor-
ried about offending someone, and in general not be sure how to connect
with the students. it is important for teachers in these schools to talk explicitly
about students and strategies for working with them, to emphasize the posi-
tive impact the astronomer can have, and to let the astronomer know when a
student shows special interest or enthusiasm beyond the astronomer’s visits.

ings, including some photographs of the real
astronomer, or other astronomers.

¢ Have students make a list of ques-
tions

In small groups, have students come up
with at least 10 questions for the astronomer.
Post these questions in the classroom, and
provide opportunities tor the astronomer to
answer some of them when he or she comes.
This will also help the astronomer to see what
interests students. To avoid overloading the
astronomer, have cach group ot students or
the whole class select three ot their tavorite
guestions to ask. (You may want to share the
questions with the astronomer betore the
visit. The astronomer can answer the gques-
tions tor the class or meet with small groups.,
Then, keep the questions posted to reter to
during the astronomiv unit,

During the First Visit

¢+ Talk about your work and interests

It vou are an astrononier, share vourselt
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with students by describing vour work, how
vou got interested in astronomy, what vou
wanted to be when you were their age, what
clse vou like to da, ete. The students will like-
Iy have a range of questions about these top-
1es. and will appreciate that vou care enough
to share your personal experience with them.
Its always a good idea to bring some photos
or slides. One Project ASTRO astronomer
started off her tirst slide show with a picture
of her 18 month old baby, and of observato-
rivs where she has worked.

¢ Learn the students’ names and get
comfortablc with each other

1t's helpful to have students wear
nametags for the first visit (and future visits
until the astronomer learns their names). and
to clarify what they should call the
astronome, other than, “hey you™ or "Space
Guy"l. Doing an “icebreaker activity” is a
great way to get acquainted and learn the
children’s names, Here are some ideas:

Brainstorm lists of everyday objects
with astronomical names (Mars Bar,
Comet Cleanser, Saturn car, ete.). Students
could do thisin teams with a prize to the
team with the longest list,

Have students make a list of songs
refernng to astronomy. Have students sing
or use Kazoos to hum their tavorite song.
P'lav “name that tune.”

Have cach student write down three
things about him or herselt and one ques-
tion about astronomy, Let cach student
imtroduce him or herselt and ask their
(uestion. for added tun, the astronomer
can take a Polaroid photo of cach chiid to
displayv at school or take home.
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¢ Plan one manageable activity, if time
allows

It there is enough time, plan to do a sim-
ple hands-on adivity with students. Teachers
and astronomers mav want to lead the tirst
activity together. Small group activities work
well because these give the astronomer a
chance to interact with students on a more
personal basis. You will probably want to do
Jn activity that ties into what students will be
learning next. For example, it students will be
studving the Moon. a good tirst activity is to
have students work in groups to predict the
order ot the Moon's phases. Another
approach is to do an attention-getting activi-
ty, like "Making a Camet in the Classroom.”
These activities and others can be tound in
The Universe af Your Fingertips.

Whatever vou do during the first visit, trv

to relax and have fun. Be prepared for sotne-
thing not to go as planned, and be willing to
be flexible. Most fikely, things will be great!
After the first visit, be sure that vou meet with
your partner or debriet on the phone that
night. Discuss how the students responded.
ask for tfeedback, and talk about what you
might do differently next time. Then, make a
date tor the neat visit. B

“It was great having the students
become more relaxed in sessions,
talking about astronomy and
space—from what was being done
to their ideas, doubts, etc. Science
became less fearsome. ”

~Project ASTRO Astronomer
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7 Guidelines

- forTeachers

We want to share with vou some of the

guidelines and suggestions that we've learned
trom 'roject ASTRO teachers and
astronomers about the teachers role in a
P'roject ASTRO partnership. We hope these
ideas will be helpful. and encourage you to
reter back to this section as vour partnership

develops.
Roles and Responsibilities

Bef()r(' vou start your partnership, and
betore each
visit it's a good
idea to be Clear
about roles
and responsi-
Dilities, At
Project ASTRO
we'se learned
some senerdl
lessons about
the teacher’s

robe:

e The
teacher is
responsible
for student
behavior
and classroom management. 1he
astronomer is not a substitute teacher, and
should not be lett alone to deal with the stu-

dents, Te or she should be able to count on
the teacher tor help with dassroom logistics
or inattentive students, Be sure to let the
astronomer know about dlassroom rules and
routines.

¢ Both the teacher and astronomer are
responsible for getting in touch with
their partner. “Our partnership didn't con-
tinue because Tdidn't hear back trom my
partner” is o complaint we've heard trom
some ASTRO participants, Avoid this pittall
by injtiating contact with vour partner feven
it vou think its the other’s turny and returning
any calls within two davs teven it it's to say,
“I'm swamped and will call vou back later”1.

¢ The teacher should stay engaged and
involved in the classroom. Take notes, do
the activities, ask questions. This models
curiosity and learning to students and helps
the astronomer, lor example, it it seems that
students’ do not understand the astronomer®s
eaplanation tor something, vou can help the
astronomer to clarity by asking the question
again vourselt in a difterent vaav.

¢ Keep interruptions to a minimum
during the astronomer’s visits thecause the
astronomer is anly there ¢ kew timese 3t possi-
ble. arrange tor a Jonger cass pertod tor the
visit.

¢ Keep track of time duning the visi
checause astronomers can get exarted and lose
tracky

s Coordinate logistics, materials, and
cquiprment betore the astronomer’s visis
tmaking copics, getting o shde projector, mak-
g sure the roont is dark, eto.n

¢ Arrange the details of any field trips

o activiiies away from schoal tailthough
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atronomers were often willing to helpar
even tahe the fead

o Express appreciation and thanks to the
Vistting astronomer. Make your astronotier
teel welcomme it s wreat of course, to hase stu-

dents doths toon,

e Make plans 111 the nest visit, or tor nest

odl

Tips for Teachers

Wc'\‘c collected some additional tips tor

teachers that can help make vour partnership
2O more sioothly,

Prepare a welcome.
Select several students to greet the visiting
Jdstrononer. el the astronomer where and

how shie will be grected.

Give your astronomer a chance to
lcarn.

Remember when vou tirst started teachang!?
It was a bit scary and vou made mistakoes.
Mavbe vou tost the students” interest, or
talked a bit too long. Lot the astronomer
have time to develop his skills and do what
s interesting to o but don't leave him
tloundering, You may need to strike a bal-
ance between averting a “tailure” and let-
ting vour astronomer tev it his or her sway.

Let your astronomer use his or her
interoests.

Your astronomer will be more committed to
vour and vour students it she can do somee-

thing that is of particular interest to her

Provide and request feedback.
Mter the visit, provide feedback tothe sor-

entist He or she will respona to sour pose.

More Ildeas for Teachers
» Create an “Ask the Astronomer” question box.

» Organize small group discussions with the astronomer to give quieter kids a
chance to ask questions.

» Get a commitment of release days in advance for planning.

* Visit the astronomer’s workplace.

¢ Go to an astronomy club meeting.

* Let astronomer know what will go on between visits.

* Use peer teaching (have your students teach other students).

* Invite the astronomer to an open house or back to school night.

* Leave the class with a cliff hanger to ponder or investigate (where do stars
come from? What will you see tonight in the East at 7 p.m.?).

tive reinforcement as well as constructive
criticism. At the same time, ask vour partner
tor teedback and input. He or she may have
new ideas, constructive suggestions, or areas
where vour help is needed.

Discuss the visit with your students.
Build on their experience with tollow-up
activities,

Share your experience

Parents, colleagues, and school administra-
tors benetit trom hearing about scientists’
visits. Publicity in the community will gain
support tor vour etforts, and tor the school.

Keep a portfolio

Keep a scrapbook with phiotographs, stu-

dent waork, curriculum outlines ete. to docu-
ment vour Project ASTRO ettort, Take videos -

of the astronomer's vistts and speaial events,

11 ‘) R
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You never know which students will
like astronomy

[ron't assume which students will like
astronomy, or which students will or won't
connect with the astronomer. Many Project
ASTRO teachers have tound that students
with behavior problems or learning difficul-
ties have been espedially turned on by
astronomy.

Address the issue of women and
minorities in astronomy

It's important to show students that there
are female and minority astronomers. 1t
vour partner is a women or person of color,
ask the astronomer to talk about his or her
own experiences with science, You can also
ask the visiting astronomer to talk directly
about women and minorities in the field, or
to help vou find additional resources.

What do Students Know?
Want to Know?

It's very helpful to start by finding out
what students already know. To do this,
you can simply ask students to tell you
everything they know about a topic, say
the Moon. As the students say their ideas,
write the ideas on the board. Another
technique is to use a "KWL Chart” (What |
know. What | want to know. What |
learred). Create a big chart with these
headings and list the students’ responses
under each heading. Keep the chart up
until you're done with the unit or topic,
and fill in the last part.

Think interdisciplinary

Incorporate interdisciplinary activities in
writing. spelling, art, social studies, reading
and math (See The Universe at Yo Fingertips
tor more ideas.d

Professional vs. Amateur
Astronomers

I t's important to keep in mind that protes-
sional and amateur astronomers have ditfer-
ent strengths and knowledge. For example,
many professional astronomers are not famil-
iar with smatl telescopes or observing the
constellations. Instead, they may use large
telescopes owith technical support statf) to get
data from instruments in space, or work with
radiation that is not visible to the naked eve.
Their experience offers exciting opportunities
to expose students to the work of renl scien-
tists and the various wavs astronomers get
and analyvze data trom remote locations, It
vou are working with a protessional
astronomer, explore ways vou can link the
astronomer™s research and scientitic knowl-
edge with the classroom visits. They might
discuss what it is like to use large astronomi-
cal imstruments or high speed computers.,
Amateur astronomers will probably ta-
more tamibiar with ditterent kinds of smail
telescopes and identitving objects in the sky.
Fhey can serve as valuable role modets tor
studeits about how we can enjov science in
our evervday lives. Many amateurs know
about building or buving their own tele-
scapes, others may be space travel or scienee
fiction butts, while others love hiking and
camping itwhere the skies are darko, A good

number of amateur astronomers are tascindat-




vd by cosmaology ithe study of the oriam and
large-sadle evolution of the univeses, read
about 1t voraciously, and may be well-
intormed about theoretical developments.
Both protessional and amateur astronaniers
«an mahke great partners and work well with

Interdisciplinary Teaching Ideas

students. And teachers may need to help both
protessional and amateur astronomers use Let's say you are studying the planets and have been learning about Mars. You
language that is accessible to students. could tie in interdisciplinary activities by having students:

Fnally. heep in mind that, while vour * Write a story about what it would be like to be a tourist on Mars.
partner astronomer may know mare about
astronony than vou do, he or she will not * Design travel brochures for a tour of Mars.

hnow about every aspect of astronomy. Most ¢ Read and discuss science fiction about Mars written at different periods

amateur and protessional : U . . .
niateur and professional astronomers tocus (reflecting our evolving understanding of the red planet).

on one or two areas ot astronomy, but may be
able to discuss other aspects ot the tield it vou * Read H.G. Wells War of the Worlds.

rive the tice. @ . - .
wive them ne ¢ Imagine they are visitors from Mars and discuss what would seem most

alien to them about the Earth.

o Read and discuss myths from different cuitures about Mars,

ERIC
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8 -_"Gui_delin_e'_s' :
| - for

Astronomers

W think vou'll discover that visiting a

school will be a rewarding experience.

‘Teachers are grateful for the assistance and
professional interaction. and most students

Don'‘t try to cover too much

It's easy to assume that concepts and procedures
which have become second nature to you can be
quickly learned by others—but it simply isn’t true.
it takes multiple exposures, active participation...
and time for new concepts to become integrated
into our brains. A small amount of material pre-
sented very effectively is much better than a lot
covered so hurriedly it's confusing.

(Erom Preparing and Presenting Effective K-12 Science
and Math Education Activities, Sandia National
Laboratories)

will appreciate your
time. care, and enthu-
siasm. At the same
time, schools are
unique cultures that
can at times be frus-
trating for the new-
comer. As workplaces
for teachers, schools
ditter signiticantly
trom most offices.
This means vou'll
need some special
strategies to stay in
touch with your
teacher. Also, it you

teel a bit nervous

about the prospect of working with 30 active

11-vear olds. vou're not alone. Many people

teel anxious hetore visiting a new classroont.

You might have immediate rapport with the

students, or it may take a few visits hetare vou

ick with them. Bear in mind that students’

reactions may have nothing to do with vou,

and could retlect something that happened

carlier in school or at home, peer pressures.

raging hormones tin carly adolescencey, and

many other tactors, Knowing and practicamg

some time-tested teaching technigues will
help vou connect with students and engage
them in learning about astronomy.

Below are some tips and suggestions
we've collected from Project ASTRO partners
and other scientist/teacher partnership pro-
jects. We hope these tips will help vou navi-
gate the school, interact with vour teachers,
and work with the students. You may want to
return to this section after vou've done a few
visits to try new ideas each time.

Roles and Responsibilities

Beforc you start your partnership, and
before each visit, we suggest that yvou clarify
roles and responsibilities with your partner
teacher. At Project ASTRO we've learned some
general lessons about the astronomer’s role:

« You are not a substitute teacher and
do not need to lead the class alone. You
Jhould count on the teacher to help you
manage student activities and behavior. At
the same timwe, it is important that
astronomers learn about classroom rules and
how to communicate eftectively with stu-
duents.

« Both the teacher and astronomer are
responsible for getting in touch with
each otlier. Both of vou have busy schedules
and it can be difficult to reach teachers during
the school day. Nevertheless, yvour partner-
ship will be more successtul it hoth partners
take the initiative to gt in touch.

o Prepare for visits by practiung activities
and reading any guidclines thoroughly (try
the activity out on your tamily or a triend).

* Request honest feedback trom the

teacher thecause teachers may be shy about
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giving it to vour. Such teedback even it it
hurts a bitt can be invaluable in helping vou
to become a better resource tor the students.,

* Support your teacher’s involvement
in Project ASTRO—Ict the principal know
how great vour partner teacher is, help vour
teacher attend workshops and special events,
inform the community and colleagues about
what the two of yvou are doing,

* Keep in touch with vour teacher about
vour schedule.

* Make plans tor the next visit, or tor neat
vear.

Tips for Astronomers

General Tips

Start simple, with smaller groups of stu-
dents.

You don’'t have to know the answer
to everything. Model being a scientist
who tinds out.

Don't assume the teacher has a strong
background in astronomy or science. Be
sensitive to concerns they may have about
their own science preparation.

Don’t overcommit or vou may burn out.

You don’t need to teach all of astrono-
my this vear. Some students may have had
astronomy in previous grades, others may
have it in the next few years. It's best to
help students understand a tew tocused
concepts and to pigue their interest in
learning more.

Students are at many levels ot knowl-
edge and reasoning. Be prepared not to

reach evervone.

Keep any lectures short and combine
them with activities.

Monitor the safe use of equipment, to

protect students and equipment. “I have much more

respect now for the
work of teachers—it is
hard work.”

—Project ASTRO Astrononmer

Listen to teachers and students and be
tlexible about yvour plans, hased on what
vou hear.

Start with an attention-getting activity.

Always have a back-up lesson or activi-
ty, just in case. It's also helptul to have some
“filler” activities ar questions, in case yvou
have eatra time.

Reaching Teachers

One of the most obvious differences between teachers’ lives and most
astronomers' lives involves communicating with the “outside world” during
the work day. In many workplaces, people have a phone in their office, a fax
machine down the hall, an accessible copy machine, and a computer with e-
mail. Most teachers do not have an office, let alone a phone or computer of
their own to use. Their work day is focused primarily on students and staff in
the school. This means that reaching each other will require some persistence
and creativity. What's the reality of communication for most teachers?

Teachers may have access to a typewriter, phone, and fax but it's most
likely in the main office (under the nose of the principal and office staff).
Some teachers have a phone in their room, or in the science office, but can't
always answer it.

Teachers may have a compyiter to use, but it's probably in a computer
lab or at home.

Most teachers do not have access to the Internet and e-mail yet.
Most schools have few journals or astronomy books.

Teachers can talk to other teachers in their school, but have iess contact
with teachers in other schools.

Professional conferences are rare and special events.

—From a list by Elizabeth Roettger. Adler Planctarium, Chicago
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“It's hard for kids who
grow up in the inner
city because when
you're their age, that
is the whole world to
them. | was one of
those children. | didn't
know a whole world
existed outside of my
neighborhood. And |
didn’t know I was enti-
tled to it either. You
have to learn that
from somebody else.
And, once you learn
that there’s another
world out there and

Plan a good conclusion or wrap up.
Review and emphasize how much the stu-
dents have learned, and provide encoutage-
ment.

Engage Students in the Process
of Science

Emphasize hands-on learning.

Remember that process can be more
important than just getting the right
answer. When there are differences or unea-
pected results, explore the reasons why with
students, Turn failures into science: “Why
did vour craters not turn out tike those on

Students learn in different ways, <o
use a variety ot approachies. Hie Universe at
Yo Fingertips contains articles about stu-
dentlearning and astronomiv. Also, reguest
mput from vour partner teacher.

Define what you are trying to accom-
plish. What is vour purpose tor this lesson?

Use age-appropriate vocabulary (vou'll
do better by keeping vour language simple).

Take advantage of special events (a
spacecratt flyvby, meteor showers, eclipaes,

new discoveries in the news).

Develop Relationships with

the picture of the moon?” Encourage stu-
! 4 Students

you're entitled to it—

dents to discover answers for themselves, or
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that makes the differ-

" to consider that there may not be a right
ence.

answer.
=Project ASTRO Teacher

A Special Connection

"There was an African American girl in my class who wasn't very involved dur-
ing my first visit. As | was leaving, she walked up to me after class and asked
me whether there were any African American female astronauts. | told her |
didn’t know, and promised to find out for her. So, | calied NASA and found
out that, indeed, there is an African American woman astronaut nzimed Mae
Jemison, the nation’s first. A medical doctor, engineer, and accomplished
dancer who majored in African American history at Stanford University,
Jemison flew aboard the space shuttle Endeavor during a 1992 mission. NASA
sent me a picture and the next time | visited the school, | gave the picture to
the student and told her more about Mae Jemison. She was very excited and
told me that her grandmother had told her not to expect to find an astronaut
who was a woman and African American. During class, the girl walked up to
me several times, clutching the picture and asking how to pronounce Mae
Jemison’s name correctly so that she could show the picture to her grand-
mother.”

~Project ASTRO Astronomer

Be yourself. Talk about vour work, vour
tamily, and how vou got interested in
astronomy,

Validate and give positive feedback to
students,

Bring things for students: special pho-
tos, individual notes tin response to ques-
tions, perhaps).

Hold contests with small astronomicil
Prizes.

Keep in mind that not all kids will have a
tascination with astronomy and spuce, but
vou can have a positive impact by showing
Vo respect and care about students as peo-
ple.

It you are less experienced with Kids,
vou ey need to work harder to learn some
Md-triendlv technigues and language, Be

patient, and let the teacher gude vou,
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Avoid Gender and Ethnic

Stereotyping
Women and minonties are severely under-
reprosented in saence It is important to
consciousiv avord language. nundsets, and
actions which disentranchise girls and
nunonty students. e inclusn e vour lan-
guage, actively imvolve and respond to all
students rairls and hove), and use examples
and natertals that iclude women and
minorities as role modeds and examples,
Most important. bave high espectotions tor
Jlt students,

Support Your Teacher

Help make teachers' lives simpler, not
more complex. fcachers are putled in
many directions, Strive to support vour
teacher without making too many evtra
demands on their already hectic sched-

ules.

Invite your teacher to visit vour work-
place or come to an astronomy club meet-
ing. One Project ASTRO astronomer invited
his teacher to his lab where thev spent an
atternoan tryving to devise an experinent

“During a scale model of the
solar system activity, stu-
dents became very engaged
and asked many ‘what if ‘
questions—What if Mars hit
the Earth? Can we go to
Venus or is it too hot? Are
we the only life in the
Universe? How far can you
see in space?”

Project ASNTROY Whononie

e

dbout motion tor the students todo, Tven
though they didn’t create a successtul
eaperiment. they both et that the time
they spent working together outside of the
school setting made them more ettective
partners.

Help your teacher find additional
materials and resources, e Universe at Your
Fingertips tists many suggestions and

addresses,

Let the principal know abaut the great
things the teacher is doing. @

Get Feedback from Students

When possible, use terrms and analogies that the students already know. If
you use a new term, define it or ask your partner teacher to help prepare stu-
dents in advance, Not sure what language is appropriate? The best test is to
ask the students by posing a question such as, “How many of you know what
[the term] is?” “Can anyone tell me what | mean by [X]?" Look at the chil-
dren’s faces and behavior. Are they fidgeting or looking bored? This may
mean that they do not understand you (with the exception of eighth graders
who may just look bored). Also, don't forget to involve your partner teacher.
Agree that the teacher will cue you if you are talking above the students, and
ask your teacher for feedback after your visit. At the same time, don’t worry if
all students don't understand every word you say. It's likely that there will be
a range of understanding, and that your teacher can help clarify any confu-
sion later.




How to be Effective in a Classroom

Make eye contact with the students because they love the personal contact.
smile and feel comfortable telling amusing anecdotes because kids love a good laugh.
Organize all materials in advance because kids sometimes have a hard time waiting.

Use student volunteers to help you set up and distribute materials, samples, pictures and handouts
because kids love to feel important.

Require that students raise their hands to participate because they will probably all want to talk at once.

Use a prearranged signal to get students’ attention during activities (clapping, flipping light switch, etc.)

) i:z'fi':}‘

because it is too hard to give good directions unless students are quiet.

Stop and walt for students to let you continue speaking if they get
noisy because they have probably heard the “cold silence” before and
know that it means they need to be less noisy.

Wait to give handouts to students until it is time to read or use
them because if the students have the handouts while you are speak-
ing they will be distracted.

Walt several seconds before calling on students to answer a ques-
tion because the whole class needs time to think about the question
before someone answers it.

Praise attentive or helpful behavior because this is the behavior
you want to encourage.

Enjoy the students, their enthusiasm, and their sense of wonder
because they have a fascinating perspective on the world!

~From Sharing Science With Children: A Survival Guide for Scientists and Engineers, Developed by the North
Carolina Museum of Lite and Science. Reprinted with permission of the Colorado School of Mines,

Office of Special Programs and Continuing Education.
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Involving
~ Families,
-~ Community
and the School

Pniuct ASTRO provides many opportunities
to invalve tamilies, the community, and the
centire school, Tinking with families and the
community can seeve several purposes.
Students are more likelv to succeed in science
tand school in generaly when their tamilies
are actively engaged in learning with them.
Finding ways to involve families in astrono-
mv will help support children’s interest in sa-
ence inand out of the classroom. (These davs,
maost schoals are trving to involve parents in
their children’s schooling.) And, because
astronomy and space science are fascinating
tor manv adults, they are excellent subjects to
draw tamzlies to school events and to involyve
tanulies in out ot school activities with their
children.

inking with thie community, trom near-
by science centers and planetaria to local
husinesses, will enhance vour partnership
activities by providing aceess to new resoutces
and oppartunitics. Are there sites that vou
would like students to visit? Are there addi-
tional people to invalve who can enhancee the
cttectiveness of vour partnership? Can a com-
munity connection provide materials o
resourees tor the dassroom? Are there loaal
apportunities tor teachers to develop then
Knowicdge of astronomy? Organizations and
individuals in vour area mav be able ta mect
soie ot these needs,

Lor example, a planetarm or observato-
novisit aan be o usetul addition to students

learning and understanding ot astronomy.
Perhaps thie local science center has astrono-
my-related activities tor kids and tamilies on
the weekend. sk an amateur astronomy (dub
to help out wath a school star party, or to
help rarse monev forschool telescopes, Find
out whether tesearch institutions provide a
summeer mternships tor teachers, orit a pro-
gram can be developed. Ask local businesses
to donate materials tor student projects,
Developing communty linkages will add to
the value of vour Project ASTRO program. At
the same time, vou can use vour Project
ASTRO program as a vehicle to develop ongo-
ing links between the school and needed
community resources so that the connection
is not just a one-time event.

Getting the School Involved

Ax vou make links with community orga-
nizations, don't torget
that sometimes involy-
ing the rest ot the
school can enrich vour
Project ASTRO pro-

gram. For example:

* Have vour stu-
dents give vounger
students a tour ot
sedle model of the solar
svstem they made, or
report on an “alien
being” they designed
to survive on another

planet.

* Hold a brown bag lunch tor the
astronomer and other taculty members. Have
& mini-workshop tor ather teachierss ona

(W D
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hands-on astronomy activay, telessope use, Linking with Outside
ur davtime astronomy, Resources
— - ¢ Invite other classes to an evening star I
party or a davtime observing session. n general. reniember that students will be
] . more engaged in science when they can do
¢ Hold a star party during parents” night ot ) _
) sumething that has meaning in the real
the school awith the cooperation of other L
waorld, such as participating in a real rescarch
- teachers. " )
project writing an article that gets read by
o Involve the school librarian in domg o people. or demonstrating a science coneept to

display of books about astronomy. taniilies or other vounger students, Kids will

also be more miotivated when they under-
stand real world applications of what thev are e
Involve Families with ASTRO Packs learning in school. Below are some examples '
ot the types of connections vou mav want to
ASTRO partners Frank Dibbie and Sharon Regner developed a great way to make in your community:
involve parents in astronomy. They created “ASTRO Packs,” backpacks con- + Collcagues, especially women or
taining materials and activities for students to do at home with family mem-
bers. The students check out the backpacks for a few nights, and return them
— : to the classroom. As students do the activities, they record their thoughts and
observations in their science journals, with the help of parents. Frank and
Sharon’s ASTRO Packs contained the following items:

minority scientists who can serve as
role models. could jom vou in the class-
room to speak with students directiv about

their own experiences,

¢ Colleges and universities may have

students willing to work with children,

* Two basic astronomy books e e ;
or taculty who can help provide access to

* A Star Finder (a good star finder for children, developed by Dennis Schatz tesedrch activattes and resourees,

of the Pacific Science Center, can be found in the Universe at Your Fingertips)
* Your local high school mav have

* Peanuts to share while stargazing resourees vou can use, Some hieh schools

* An audio cassette of Tapes of the Night Sky for stargazing (available from have o planetanium to visit, or more advaneed
the Astronomical Society of the Pacific catalog) cquupnient vou can borrow .

* Worksheet for students to draw his or her own constellation and write a

* NASA's rescarch centers niay have edu-
myth to go with it

cationgl prograims relating to speatic nus-
* Star stickers to decorate a letter to the astronomer (in this case, Mr. Dibble) stons, or materials may be avatlable to teach

+ Journal for students and parents to record their experiences with the ASTRO
Pack feacher Resource Centers, To get an updated

urs through the much Larger network of NASA

st of NAS A Fead et Resontoe Centets, cone
Lt NASVCQRE Foram County VS, 15181
* Anissue of a children’s science magazine. An excellent resource is Odyssey Route A8 South Oberhn O 44073 021601774
Magazine which is devoted to astronomy and space science (published by 1051
Cobblestone Publishing).

* Worksheet on Native American star stories.

* Businesses and industrices in your
arca can help support \our Project AN RO

t\(’
.
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partnershup through casl or m-kand deona-

tons prntng, paper, supplios:.

¢ Acrospace or other science-related
companies may provide vou with postets,
slides, and ather tmely materials, Same con-
patues sponsor teacher internships dunne the
summer. Caontact the company public intor-
mation otfice as d first step.

* Your local media may be interested in
news dhout your partnerships. Send out brict
press reledses a week betore an interesting
visit or event. Good public relations is alwass
hielptul tor the school, and atl involved will
apprecrate the recognition, Don't torget the

school newspaper!

Invoiving Families and the
Community in Project
ASTRO

/ \slrunum\' will be more engaging tor stu-

dents whoen you move learning activitios

bevond the dassroom walls and invite fanu-
lies and others in the community to partic-
ipate. Special events, reguldr community pro-
grams, and even homework assignments are
great wav s tomdahe astronomy appeal to tami-
lies and others, and to give students a chanee
to demonstrate what they know, Betow are

fow deds.

¢ Celebrate Astronomy Day with an
astronomy scienee tair tor students and tami-
fies, Astronomy Davis a national event span-
sored Dy amiateur astronomy clubs around the
cotntry. U ontact vour local astronomy cub
tor the annual date,

¢ Create a “Moon Room” 4l a4 locat com-

nunity colleae or other accessible location

with photographs. memorabilia. maps and
books about the Apollo era. Show g lunar
sample. available to educators through a
training course ottfered by some NASA
Centers,

¢ Hold smaller “fron* yard” star par-
ties in the neighborhood around the school,

¢ Create special evening or weekend
programs drouna astronomical events:

eclipses, space missions, comet approaches, vte,

* Set up an astronomy booth, statted by
hildren, at local tairs and events: Girl Scouts
Convention, the County Fair, testivals, ete,

¢ Invite families to school
star parties (see Section 11
tor more star party ideas).

¢ Link up with a local
scout troop or other vouth
group for joint observing
activities. @

P'hota by L athenee Fombard



Project Planet Map”

Make a Scale Model of the Solar
System in Your Community

Amateur astronomer Debra Scherrer and teacher
Sherry Johnson at Independent School in Castro
Vzliey, California developed a community-wide activi-
ty to help students understand the vast distances of
space. They involved students and the community in
creating and displaying a scale model of the solar sys-
tem, called “Project Planet-Map.”

Using a nine-foot weather balloon at their school
to represent the Sun, students in grades 3-5 researched
the sizes and distances of the planets and then created

scale models of vach planet to display in various loca-
tions in the community. All 500 children in the school
participated in painting the weather balloon Sun.
Debra Scherrer, the astronomer, coordinated the stu-
dent work, solicited donations of materials, and con-

tacted community locations about displayving the plan-

ets, comets and asteroids.

Planets and other astronomical objects were locat-
¢d at the appropriate distance at a nearby middle
school, a drug store, a local tire station, a grocery store,
the local library, two local colleges and a shopping
mall. Some locations supported the project by making

astronomy displays, sponsoring a design-an-alien con-
test, and having astronomy related items for sale. Each
display included a scale model of the planet in a plas-
tic box, with signs, researched and written by the stu-
dents, giving astronomical information about the
planet, real photographs of the planet, an “alien”
designed by the students, a map of the rest of the solar
system sites, and signs recognizing the sponsors and
student creators. Visitors to the planets got a special
card that they could stamp at each planet they visited.
Anyone who stamped their card at all sites recetved a
poster of the Sun, donated by Lockheed Palo Alto
Research Center.

The project cost about $800 for materials, sup-
plies, and publicity. Funding for the project came from ~
Project ASTRO, the PTA, the Independent School Site
Council, and local businesses. Debra also received
many discounts and donations, including free printing
from a local printer and donated graphic design work.
Getting donations and materials for the project took a
great deal of Debra’s time and energy. The project won
an honorable mention for an Astronomy Day program
trom Skv & Telescope Magazine.,

Debra and Sherry opted to do a more expensive
version of this project, but it could easily be scaled
down to be more affordable for other schools. Older
students or several parents could help contact commu-
nity locations. The informational materials could be
produced less expensively, and simple rubber stamps
could be used to mark visits to each planct. Debra and
Sherry encased each planet in a plastic box. Instead,
planets could be hung out of reach or roped off to
keep curious hands away. Is this something that your
students would enjoy? We guarantee it's an activity
vour students won't forget. @
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10 ' 1deas for
‘and Publicity

%

Getting Administrator or
Employer Support

Ynur Project ASTRO partnership will be tar
more fthely to suceeed it teachers have the
support of school administrators, and
astronomers have the support ot ther
vmplovers. We encourage vou to take the
time to develop the support and participation
of vour administrators and managers uptront
and keep them informed as the visits
PrOgress,

At the School: Developing
Administrator Support
Inform your principal and kev adminis-
trators about Project ASTRQO betore vou
begin, and keep them intormed with brict
updates,

Request an initial commitment of 1.2
refease days for planning and special pro-
jects (and get it in writing),

Introduce the astronomer to the prind-
pal.

Invite the principal and key adminis-
trators (superintendents, curriculum spe-
cialists) to visit vour class during the
astronomer’s visits, or Lo attend star parties
or special event.

Bring telescopes or do other astrono-
my-related activities al “back-to-schond”

mights. Your prinapal will be impressed by
parents nterest i astronomy,

Seek positive public relations tor vour
program in the community and among,
parents,

The Astronomer’s Employer:
Developing Support

Sotne astrononmers who participate in
IPraject ASTRO have tlexible schedules or
recerve paid release time trom their emplover
tor school visits, Other astronomers makwe real
sacritices in order to visit classrooms by tak-
g vavation davs or working overtime later.
Fhie more support provided by the
astronomer’s employer, the more likely the
partnership will be to continue. More and
more, companices and institutions are recog-
nizing the value ot providing time tor their
statts to do community service, but many
companies still do not give time tor employ-
ves to volunteer.

Project ASTRO can help provide some
legitimacy to astronomers who need a tew
hours ott to visit classroams, Any wayv that
the school can recognize and reward the
astronomer’s emplover for providing time tor
the visits can be helptul. However, because
company policies and protocols ditter, teach-
ers should be sure to talk with their
astronomer betore contacting his or her
emplover. Below are somwe steps vou van take
to develop emplover support:

Notify your employer about Project
ASTRO and trv to get a commitment of
release time tor planning and visits in
advance,

Enroll in your employer’s volunteer
program it there is one. The coordinator of
the program will be impressed that vou've
arranged vour onwn volunteer activity




Attend a School
Board Meeting

In one Project ASTRO
school, the astronomer
helped develop adminis-
trator support by attend-
ing the local school
board meeting with his
partner teacher.
Together, they borrowed
a Starlab portable plane-
tarium and invited school
board members and
administrators inside it
for a tour of the night
sky. One by one, the
school board members
crawled inside the inflat-
able dome and enjoyed a
new astronomy experi-
ence. Afterwards, the
astronomer made a state-
ment to the board about
Project ASTRO and the
importance of supporting
science education.

Put news about the good work the
astronomer is doing in the company or
institution newsletter or let the public
intormation director know about vour
ctforts.

Keep your employer informed about
the highlights of vour school visits,

Get the name of the astronomer's
employer into any publicity releases about
the project. Credit the company and its
generosity in contributing time and
resources to improve science education.

Teachers: Send appreciation letters on
school letterhead to the astronomer’s man-
ager and to corporate officers (if appropri-
ate).

Build on the initial support, If the
company is supportive, could it donate
cquipment? Other resources? More staff?
Or, help with publicity?

Getting Publicity

thting publicity about your Project
ASTRO activities is a great wav to build sup-

port tar the project and to invalve the com-
munity, Positive publicity will enhance vour
community’s awareness of astronomy, and
the importance ot science education,
Publicity is alse good tor the schools standing
1 the communitr as well as tor the
astronomer’s emplover. And, getting publicity
15 always an exciting reward tor students,
teachers, and astronomers involved with vour
projedt, As vou develop and carry out vour
Project ASTROY program, think about wavs
vou can let others know what vou're doing
and generate positive PR,

Publicity Ideas: At School
Write about students’ success in the
schoal newspaper or parent newsletter.

Videotape I'roject ASTRO activities.

Take pictures and ulides of your Project
ASTRO program

Give a talk at protessional teacher

conterences.
Keep a class portfolio.

Do a display in the hall, cafeteria or
library.

Publicity Ideas: In the Community
Send out press releases about vour pro-
gram to local papers, radio, and television
stations. Think about the story vou want
the press to tell. Emphasize the
astronomer’s visits, Do this at least a week

before a special event,

Call and write the reporters who cover
education, science, and tamily issues in
vour local paper, radio, and TV, Send them
personalized invitations and press releases

about classroom visits or special events,

Contact your neighborhood newspa-
pers or local cable channel.

Write an article tor the astronomer's
company newsletter, or teacher publications
in vour area,

Do a collaborative community pro-
jecet twith i science center, tor examiplen,
and ask their PR department to help with

publicity tar vour program.,

Set up a booth twith student helpoat o
tair. expo, or other commiunity event,

And please keep the national Project
ASTRO office informed is well. @

4

[€)

jERIC

» PAruliText Provided by ERIC




[€)

ERIC

PAFullToxt Provided by ERIC

Special
Events and

Good ldeas

Star Party Ideas

Wlilc by no means required tor a suc-

cesstul and rich partnership, an evening
ubserving session, or “star party,” is a tun and
engaging addition to any Project ASTRO pro-
gram where the expertise and equipment is
available. Star parties can be done with naked
eve observing, or with telescopes, as long as
vour site is reasonably dark enough tor can be
dathened). Star parties give students the
opportunity to put their observational skills
to work, and to directly experience astrono-
my. Most students (ot to mention their par-
ents) have never looked through a telescope
betore, and they will enjov learning to identr-
tv some of the constellations. fust getting stu-
dents to look at and notice the shy can help
them to eapand their understanding and
delight in astronomy,

As mentioned carlier, star parties are also
great opportunitics to mvolve tanilics, the
school, and the community, Astronomers
tprofessional and amateur) otten ask local
astronomy clubs to help out so that there are
chough telescopes, Some Project ASTRO star
parties have drawn up to 300 people! Be sure
vou have enough assistance and telescopes i
vou are expecting a cowd (see the tips on
tinding an amateur dubin Section 41,

Daoing a Project ASTRO star party will
require sonie advance plannig, 1Us mnpor -

tant to hold the star party at a convenient
time in an accessible area, and to notity par-
ents, the school, and all involved well in
advance ot the star party. In some cases, the
school will be a good site tor evening obsenv-
ing: in other cases, the school is not a good
site due tomacceessibility or satety issues at
night. It the star party is not held at school,
transportation may be a problem. It also
very important to have a back-up plan—make
an alternate date ahead ot time in case ot rain
or clouds, or arrange another astronomy
activity to do instead (such as a planetarium
visit or an indoor hands-on project).

And remem-
ber, vou can also
do observing
achivities during
the day. lor
example, stu-
dents can
abserve the
Moon and ity
phases, look at
the Sun and
sunspots
through a sate
solar tilter,
observe the posi-
tion and colors
of sunrise and

sunset, and measure shadows.,

Be Prepared for Your Star
Party

Some Factors to Consider
Location of the star party: Where aan
vou tind an open site? Will it be at school?
I a park? Outside @ museum? Where is the

most accessible site in vour area!

i




Fun Star Party ldeas

Project ASTRO partners have come up with a range of ideas to make their star
parties special and fun. Here are a few ideas you might want to try.

* Do the star party as scavenger hunt. For example, ask student to find a red
and a blue star, a planet, and a star cluster. Have students make star
finders and tell them which objects to find before the star party.

* Include food: Have a “star-b-que” around the camptfire, a pizza party, or
serve "spacy” food.

* Have a meteor shower party. (Meteor showers come at the same time each
year. Lists of the best ones can be found in many astronomy text or guide
books.)

* Do naked eye observing (a good set of guidelines for this can be found in
The Universe at Your Fingertips).

* Include indoors and outside astronomy activity stations along with the tele-
scope observing.

* Give students “ASTRO Boxes" containing activities or tasks to do during the
star party. Have each student decorate a shoe or shirt box and take it to the
star party. Place several activities inside (for example, have students create a
constellation, count the number of stars they see, or record the phase of
the moon). Students do the activities with a partner or family member dur
ing the star party.

% Camp out or have a sleep-over at the school.

* Tell constellation myths from different cultures around a campfire. Have
students create plays about the consteliation myths and act them out
for families or other students.

# Hold the star party at a high school or community college. invite older
students to help.

* Do several smalier parties throughout the year at school, or in front lawns
around the neighborhood.

* Take the students to a very dark site, away from city lights. For some stu-
dents, this will be the first time they've seen real darkness.

Transportation for students and fam-

4r

ilies: Will families be responsible tor their
own transportation? Can the school rent
buses? Is public transportation available and
safe! Are there any insurance issues?

Volunteers to help: Could a local ama-
teur club help with the star party? Do any
parents have telescopes and the skills to use
them? Are additional parents or teachers

needed to supervise students?

Permission from administrators or
parents: |s permission needed from the

principal? Whao can authorize turning off
the lights, if necessgn?

Preparing the site: Will vou need kews to
get into the site at night? How do lights get
turned off? Are there sprinklers that might
go on in the middie of the star party? In
maost schools, the custodian will be your.
hest atly betore and during a star party.

Equipment: Will vou use telescopes? Who
can bring the telescopes? How should stu-
dents be prepared to handle the telescopes?
What rules should there be about the use ot
tlashirghts ttlashlights covered with red col-
lophanc are much less obtrusive that those
that have bright beams ot white light,
which can ruin night visiony.

Refreshiments and other activities:
Will vou have tood at the star partv? What
other activities can vou fink with the star
party to make it a tun and meaningiul expe-
ricnce! 15ee boy

Invitations: Will \ou mvite other dasses
or the whole schaol to the star party!
Should tamilies attend! Should school
administrators? What about calling the
local paper or TV station an advances lor

somme publicity,



Forming a School
Astronomy Ciub

' l lam' I'rofedt ASTRO partniets hay e tlound

that tormima o schaol astronomy cdub s an

cicctive wav to iy olve students i learming
— suenee, Because the astronomiv cub s less
structured, an astranomer mav have more
apportuntics to explore workimg sith stu-
Jdents dircctiv The astronomy Jub can also
aive hds the chance to plav an adtive role in
dearding what they want to fearn or explore,
At the same time, because students join the
astronomy ddub valuntanly, the club activatios
need to be tun and engaging. You will tind
that many ot the activities and ideas con-
tatned in this manual and in The Universe at
Your Fingertips: A Astrononne Activite and
Resentrce Notehaok can e very successtully
adapted to a club setting,

How do vou tarm an astronomy cdub?

You need to dedide madvance how many stu-
dents vou sant in the duband how vou will
select them. I generdal, 1t is best to work with
students who join voluntanly, rather than
keds who were required to participate, The
Jub will be casier to manage it vou limit the
stze to TO-15 students, To sclect kids, you
nught open the dub tospeatic grades, devel-
ap a lottery svstem, or redquire students to
write an essav tojoin, Perhaps the dub can be
Janevtension ot a cassroom astronomy unit
tor interested students. Or, vou may nevd to

put up posters to publidize the dub more

widelvand make it seem enticing. You will

dlso need to decide when and how olten the

Cub il meet, Project ASTRO partners have

tarmed astronomy clubs that meet hetore

school, during lunch, and atter school, And,

tinnallv, vou need to dedide how vou will

structure the duby Wil the astronomer and
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teacher plan adtivities m advance, orvall vou

mvolve students m dediding what they want
todoin the dub? Will the astronomer come
to every mecting, or can the teacher handle
some meetings alone!?

In addition, yvou mav need to talk with
the school adonnistration about hinding a
space, using equipment, and any tunding
needs. You may want to ask students to pay
dues, although in many schoaols this could
eaciude some students, Alternativedy, it tunds
are needed, vou might approach the parent-
teacher counal, local businesses, or the

astronamer’s employer tor some tunding,

ASTRO Club at Carl Sundahl School

We used Project ASTRO activities in an after-school club, the “ASTRO Club,"”
which meets every other Tuesday. Approximately 40 fourth through sixth
graders are involved in the club. Students were invited to join based on
teacher recommendation and an expressed interest in learning about astron-
omy. About half of the students are girls. At our school, students are already
involved in a high number of after-school activities, but the ASTRO Club is a
priority for most students and parents. | have taught an after-school math-sci-
ence club for two years, but | had had little experience with astronomy until
this year (which might be described as total immersion in astronomy!). Larry
Brown, our partner astronomer, is an amateur who is extremely knowledge-
able about the math and physics of astronomy. Larry loves working with the
kids and getting to know them. The ASTRO Club has been a priority for him.
Our club activities focused on a lunar eclipse, learning about light and color,
preparing for a star party, and making a “human sundial” to be painted on
our playground. Project ASTRO has provided a focus for our after-school club
and a high level of interest has been generated in the school community over
club activities. Next year, | want to create some new requirements for club
participation, organize a parent booster group, incorporate more writing into
activities, and give kids more recognition for being part of the club.

— Gwen Guest, Project ASTRO Teacher
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Using Telecommunications
and Astronomy Software

clecommunications—particularly electran-
ic mail and the World Wide Web—are tools
vou may want to use to enhance vour part-
nership. Far those teachers with aceess to
clectronic mail, this may be one way to make
plans or keep in touch with your astronomer
if he or she has easy aceess to the Internet. It
your school or classroom does not cur-
rently have daccess to the Internet, some
astronomers may be able to help vou set
up and use ¢-muail. It vou have telecom-
munications in the classroom, you can
have students communicate or share
data with the astronomer via e-maib. O,
vou might have students communicate
with other students to share astronomy
information or data. This does not, ot
course, replace in-person visits by your
astronomer, but can add more interest
and excitement to vour astronomy unit.
The World Wide Web contains
many astronomy-related sites and tools,
n particular visual images and data tor
example, vou can aceess a map with cur-
rent intormation about the temperature
on Mars, or see the fatest images trom
the Hubble Space Tedescopey, It the
astronomer is tamiliar with the World
Wide Web, he or she can help teachers
learn how to access and navigate the
Web, Scdience centers and schoal districts
are getting increasinghv involved with
telecommunications and may provide
warkshaps and assistance to teachers and
astronomers interested in learning more
about the Web, Both Sk & Teleseope and
Astrononn magazines have had articles about
interesting astronomy web sites.

Telecommunications Tips
Below are some tips about using telecon-
munications in vour Project ASTRO partner-
ship.
(Teachers) Manage student questions: As g
class select one or two guestions to send the
astronomer. Don’t overwhelm the
astronomer with questions trom all stu-
dents,

(Astronomers) Answer with a guestion:
Rather than give complete or direct answers
to students” questions, pose a new question
or ask a “what it” question to extend stu-
dents' thinking, or suggest an experiment or
observation that students can do on their
own,

(Teachers) Disptay the replies: Mahe hard
capies of the astronomer’s responses to give
students something tangible to look at.

(Astronomers) It the class has access to
the World Wide Web, point the students to
a site where thev can tind information,
rather than providing it vourselt.

=tAdupted fron the Scicnee AMlliance Handbook

Astronomy Software

There is a range of astronamn sottware
that can help students see how astronomers
view the universe, revies aotual data and
draw condusions, understand the space pro-
fram, or get a sense of saale and structure.
You may want to integrate some computet
activities mto vour Project ASTRO prograns,
Astronomy software generaliv talls into one

of several categorios

Planctarium software: graphic pro-
grams that display the sky trom any place
an any date at anv time

Multimedia libraries: database programs
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that store astronomy images and video
Clips, along with text intormation

Games and tutorials: programs that
teach about astronomy through games,
illustrated lectures, and on-line activitios

Software tools: packages that allow stu-
dents and teacher to use computers ke so-
entists do—to explore new terrain and dis-
play large amounts of raw data in a usable
TOFNT (.2, INMAZC PIOCEeSSIng Programs)

Fhe Untiverse at Yo Fingertips contains
more information about speditic astronomy
sottware. However vou integrate technolo-
pv—whether through telecommunications or
astronomy sottware—into vour activities,
consider how the use of technology can
engage students in active, rather than passive,
learning,.

Conclusion

-Itachurx who care about giving students

meaningtul scicnce experiences want and
need expert support to convey the process
and content of astronomy, Increasingly, ama-
teur and protessional astronomers recognize
the importance of becoming resources to help
schools and vouth-serving organizations
improve students’ science literacy. Working
together, teachers and astronomers can
enhance the local curriculum and create new
ways tor students to learn about the saience
of astronomy.

As a Project ASTRO partner, vou have
the opportunity to make a real ditterence in
vour students learning, as well as to atect
how science is conveved in schools and coni-
munity orzanizations. At least one Projedt
ASTRO volunteer has decided to change

wareers and becotne a teacher Eyvendit your
involvement doesn't change vour lite that
dramatically, we hope you will also be
changed and enriched by participating in
such a program. We applaud vour ettorts,
large and small, and encourage vou to make
Jn ongoing commitment to bring students
the wonders of astronomy., B

How to Order The Universe at Your Fingertips

The Universe at Your Fingertips: An Astronomy Activity and Resource
Notebook, (edited by Andrew Fraknot) is a comprehensive and ready-to-use
collection of classroom activities, teaching ideas, and annotated resource

tists. Developed through Project ASTRO, the notebook features more than 90

classroom-tested, hands-on activities for teaching many aspects of astrono-
my, and dozens of resource sheets listing readings, software, organizations
and national projects for astronomy education. In addition, the notebook
has useful articles on student learning, astronomy basics, and how to fit
astronomy into the science curriculum at a variety of levels. While Project
ASTRO focuses on grades 4-9, much of the material can easily be adapted to
higher grades. The 813 pages are three-hole punched and ready to put into a
binder.

The Universe at Your Fingertips is available through the nonprofit ASP cat-
alog for $29.95 plus $6.00 postage and handling (California residents please
add sales tax). Send orders to Astronomical Soclety of the Pacific, 390
Ashton Avenue San Francisco, CA 94112 or call toll free 1-800-335-
2624 to order. (While you are ordering, ask for a free copy of the Society’s
illustrated catalog of educational materials on astronomy.) B
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