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Introduction
The interest in portable planetariums has increased incredibly over the last 20 years and
the number of planetarians using a portable is almost equal to the number of employees
working in stationary domes!
Therefore, this publication was written in recognition of the need for ideas, techniques
and materials to help current and prospective portable planetarium directors. Mobile
dome users have common concerns unique to their size and the fact that their
planetariums and all auxiliary equipment must be easily lifted and moved. Typically
these users also lack the resources to network with colleagues. Due to microscopic
budgets they don’t attend conferences or utilize other means of connecting with other
planetarians. Usually they must design and repair their own equipment and create all
their own shows.
This handbook contains information about all aspects of buying and running a portable
planetarium, whether as a business or some type of outreach program. My own
experience as a portable planetarium director, questions that have been asked over the
years by hundreds of fellow planetarians and the answers researched have provided the
foundation for this book.
Portable and small stationary planetarium users have much in common. This publication
is a result of interacting and networking with several very active portable planetarium
and small stationary dome directors. Therefore, some of the information contained here
can also be useful for directors of small stationary planetaria.
I’d like to extend a sincere “Thank You” to all the experienced planetarians who
generously shared information and techniques. Without them it would not have been
possible to develop such a comprehensive and valuable tool for portable planetarium
colleagues.
All comments, corrections and/or additions are greatly appreciated and may be sent to the
following address:
Susan Reynolds Button, Planetarium Specialist
OCM BOCES Planetarium
PO Box 4754
Syracuse, NY 13221, USA
Phone: 315-433-2671
FAX: 315-432-4523
E-mail: sbutton@ocmboces.org
Susan Reynolds Button, Editor
IPS Portable Planetarium Committee
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IV. PRACTICAL
APPLICATIONS
OF
MOBILE
PLANETARIA

In the past decade, rapid growth in the use of portable planetariums has fallen into three
major categories:
•
•
•

private business,
outreach for museums or educational cooperatives, and
equipment rental programs

This section of the handbook attempts to address issues related to the needs of existing and
future users in those three categories.
1

A.

Introduction

“Why are portable planetariums so special?”
by Susan Reynolds Button

Basically because they can go
everywhere in the world, they’re
mobile!
The visceral impact of a planetarium of any size is undisputed. If there is no local planetarium,
the portable planetarium can travel to a school, museum, library, or any public venue (even in the
remotest of locations) and be used as a hands-on laboratory and a virtual reality chamber for
discovery.
This kind of planetarium is a most cost effective and time efficient means of enabling students to
experience and learn concepts that cannot be experienced by just reading textbooks.
Administrators love the fact that they do not have to pay for students and teachers to travel by
bus to a planetarium and students do not need to miss valuable classroom time.
Earth Science, Astronomy and Space Science objectives are built into National and State Science
Standards in the USA and in some other countries of the world as well. In any case, it is
imperative that students have the advantage of using the planetarium as a laboratory to examine
and confirm space science concepts seen in the media of the 21st century and frequently explored
in the classroom. The portable planetarium can bring experiences to students who otherwise
would never get to a planetarium.
The portable planetarium can also be used for cross curriculum studies. You can incorporate
Language Arts, Social Studies, Geography, Mathematics, Music, Art and Photography into your
lessons. You can use pre manufactured auxiliary equipment and/or homemade equipment to
compliment your programs.
As an outreach from a larger planetarium, the portable planetarium visit can prepare students to
experience a higher level of understanding when visiting a production in a larger stationary dome
and thus maximize the value of the time and money spent to travel there.
The mobile planetarium can even be used as a chamber for play productions and student
creations of all kinds. You are only limited by your imagination.
So you have or you want to buy a portable. Do you have a clear idea of how it can best be
utilized? To help you clarify your plan, here is a little history about the development of the
portable planetarium and some information about how others make the most of their
mobile domes.
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"TWENTY YEARS ON THE ROAD: THE PORTABLE
PLANETARIUM’S DEVELOPMENT AND
CONTRIBUTIONS TO THE TEACHING OF
ASTRONOMY."
by Philip M. Sadler1
Harvard-Smithsonian Center for Astrophysics
and
Harvard Graduate School of Education
Cambridge, MA
USA
Abstract
From its modest beginnings as a middle school project, the STARLAB Portable
Planetarium has augmented the role of permanent planetariums, bringing astronomical
experiences to schools, camps, parks, and temporary gatherings. Rather than follow an orderly
and simple path of dissemination, these popular teaching tools have been utilized in a wide
variety of ways by a diverse set of users: teachers of various backgrounds, students, museum
educators, and amateur and professional astronomers. There are many lessons to be learned
from the growth of this decentralized phenomena, among them: how teaching innovations can
arise organically from classroom activities, how innovations can spread through development
and adaptation by teachers, how museums have learned to expand their reach into the
communities that they serve, and how interactive teaching techniques can spring from the space
of an intimate setting.

I.

History of the Portable Planetarium
While many consider STARLAB the first portable planetarium, many inventors have
built traveling planetariums of a variety of designs. The Boston Museum of Science initiated
development with a handmade wooden dome that was transported from school to school in the
early 1950’s, prior to the building of its Charles Hayden Planetarium (Figure 1). It used an early
Spitz projector.

1

Philip M. Sadler is LTI’s founder and maintains an interest in Learning Technologies Inc. Director of the
Science Education Department of the Harvard Smithsonian Center for Astrophysics, and F. W. Wright
Lecturer on Celestial Navigation in the Department of Astronomy. He can also be reached at
psadler@cfa.harvard.edu.
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Figure 1. The Boston Museum of Science Traveling Planetarium. This predates the building
of the Charles Hayden Planetarium as the first planetarium in Boston (photos courtesy Charles
Hayden Planetarium).
The Traveling Planetarium served the purpose of generating enthusiasm and raising funds
for building a permanent facility (Figure 2). The unit was effective, but cumbersome, weighing
several hundred pounds and needing a day to set up. Others attempted to build a more portable
dome, using fiberglass or umbrella-like fabric tents. Yet, it was not until blower-inflated domes
were developed did portable planetariums finally come into wide usage.

Figure 2. The Charles Hayden Planetarium at Boston’s Museum of Science. A visit here inspired the
7th and 8th graders at the Carroll School in Lincoln, MA to try their hand at planetarium design (left photo
courtesy Charles Hayden Planetarium).

A.
The Successes and Failures of a Class Project
In 1976, I brought my seventh- and eighth-grader students for a field trip to the Boston
Museum of Science’s Charles Hayden Planetarium to learn the constellations of the night sky.
This followed on the heels of our study of structures where my students built model bridges and
competed to construct the strongest. The planetarium trip mushroomed into a class project. After
building their own structures (and not having the resources to buy a planetarium for the school),
my students were full of optimism that they could make their own planetarium. I was a bit less
confident. Since my science instruction centered on student-generated problems, I was happy to
go along. I hoped that even if we failed, students would still learn a great deal about astronomy
and technology.
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I did understand their fascination with the sky. When I was a youngster, my parents
bought a tiny planetarium projector (see Figure 3). My siblings and I would sit for hours under
the artificial stars trying to identify the constellations. My older brother was convinced that he
would become an astronomer and ground his own mirrors and built several telescopes. I had held
onto our projector and brought it into school, but my classroom was much too bright to display
stars from its feeble lamp. Yet, my students were undeterred.
We dug into reference books and made models. Many plans for an opaque dome were
considered: tents with poles, blackening the classroom windows and a cardboard dome, and a
plastic covered geodesic dome. We eventually settled on building a metal-framed geodesic
dome, 16 feet (5m) in diameter, and on covering it with black plastic. We began by making
spherical structures out of clay, then out of paper, and then out of toothpicks. With steel tubing,
we made a 4 foot (1.2m) diameter hemisphere model that was strong; all 22 students could stand
on it at the same time! A trip to the local dump secured enough used electrical conduit for the big
dome. Students planned out every step needed for construction. They set up an assembly line in
the school shop: measuring, cutting, drilling, and bending operations to prepare the 95 structural
elements. The efficiency of this student-run, mini-factory amazed the school director. Our
workshop became the prime attraction for visitors to our school.

Figure 3. The Spitz Junior Planetarium Projector. Modified to correct errors and add stars,
this became the first projector to be used in a STARLAB dome.
When the day of reckoning came, the dome fit together perfectly, but it made a terrible
planetarium. Our projected stars were too frequently obstructed by the internal metal frame. Yet,
my students learned a tremendous amount from their efforts. Measurement, machining, and
geometry were constantly discussed, even during free time. Inevitable tool breakage played
havoc with the assembly line, matching the societal disruptions of the then current, miner’s
strike. This connected well with our social studies curriculum. In spite of our planetarium failure,
our dome, covered in clear plastic, became a valued greenhouse for the school. We were able to
hold classes for many years in the middle of winter amidst the snow, snug and warm on green
grass inside our 16-foot geodesic dome.
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B.
The Inflatable Dome
My class was still intent on building a planetarium, but we were stymied about how to
build a dome. The matter went into hibernation until, one day, I drove past a big blob of white
that I had seen so many times before, but never noticed (Figure 4). It held the MIT
(Massachusetts Institute of Technology) tennis courts -- a large inflatable structure supported
with nothing but air pressure.

Figure 4. MIT Tennis Court, the inspiration for the inflatable STARLAB dome.
I connected this pillow-like building to our planetarium project. Soon I was calculating
the physical requirements for fabric and for air power for a smaller version. However, building
something round (a planetarium dome) out of something flat (sheets of plastic) is not a trivial
problem. The solution resides in the preceding hundreds of years of map making. Maps are flat
representation of the round globe. Indeed, most globes, upon close inspection appear to be made
from flat strips of paper. A hunt through cartographic references and a chat with my
geometrically gifted friend, Mitchell Lazarus, resulted in a design utilizing sinusoidal gores (see
Figure 5).

Figure 5. Gores used to make globes. A sphere can be covered with specially shaped gores.
Only the top half of the gores are used in making STARLAB domes.
We graphed out these shapes on giant sheets of paper, using them as templates. We cut
the four gores from opaque black polyethylene construction plastic, then carefully taped them
together with white plastic glued to the inner surface. Plastic sheets filled my classroom (Figure
6). When our second day of reckoning came, we connected our blower to the pile of glue, tape,
and plastic. The planetarium took shape, filling out into a spacious dome. Soon my students had
learned enough to give planetarium shows for all the classes in our school. We were all quite
pleased with our success.
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Figure 6. Unrolling the First STARLAB Prototype. Tape held the seams together and glue
held white plastic to the inside surface.
News of this invention spread. Our director once again featured us in visitor tours. Other
teachers wanted us to visit their schools. Some wanted to make their own planetariums. I refined
the design, constructing an 8-gore model in my living room (Figure 7).

Figure 7. The Second STARLAB Prototype. This used eight gores and a black and white
fabric. Seams were heat sealed together.
C.
Projector Development
Although the planetarium dome worked well, I was not content with the star projector.
What had impressed me as a child, no longer was adequate to the task. I wanted a better
simulation of the night sky, with thousands of stars. I modified my childhood projector, adding
hundreds of new stars and correcting its factory-made errors (e.g. it projected only two stars in
Orion’s belt). But, I wanted something more to match the effectiveness of our new dome.
I began to investigate existing projectors. They came in two basic designs (see Figure 8).
Zeiss projectors use a central lamp which illuminates dozens of plates with tiny holes, each with
a separate focusing lens. Spitz’s design uses a central lamp imaged through a precision-drilled
sphere (larger holes use lenses to collimate the beams). Each design has its advantages, but both
are expensive to fabricate. I was convinced that another route was possible to project star-like
images at a lower cost.
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Figure 8. Two major forms of planetarium projectors before STARLAB. The Zeiss design
(left) used internal plates with holes and projection lenses. The Spitz design used a drilled sphere
with additional lenses for bright stars (artwork courtesy Charles Hayden Planetarium).
Having solved the problem of constructing a dome from flat sheet, a similar
transformation was now needed to develop a new projector. Topology teaches that doughnuts
and coffee cups are similar, in that having the same number of holes, one can be mathematically
reshaped into the other (Figure 9). Similarly, a sphere can be reshaped into a cylinder by
stretching alone. If the celestial sphere could be reshaped into a “celestial cylinder,” then it could
be fabricated more easily from flat sheets. My earlier undergraduate experiments had convinced
me that photographically reproduced clear areas in film were optically identical to physical holes
and they could be reproduced tinier and more accurately than through machining. Two disks and
a long rectangle would efficiently produce “a cylinder that thinks it is a sphere.”

Figure 9 . Topological Transformations. A coffee cup can be stretched into a donut shape
without changing holes or folds, just as a sphere can be stretched into a cylinder. Any holes for
stars will be moved to their proper location.
Plotting the proper positions and shapes on surfaces that would reproduce the night sky
requires the accuracy of computers. The top and bottom of each projection cylinder must be
accurate gnomonic projections of the night sky, while the sides are projected cylindrically,
similar to the familiar Mercator projection. I modified a Hewlett Packard plotter to scribe tiny
holes in plastic covered Mylar with a sapphire needle (Figure 10). Using this as a photographic
master, these computer generated maps projected amazingly accurate starfields.
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Figure 10. STARLAB Projections cylinders. Cylinder masters are draw on a precision plotter
(on left) and being cut from film (on right). Each cylinder is made from three pieces of film, two
circles and one long rectangle. Lenses are affixed to the inside surface for collimation purposes.
II.

Contributions from the Field
Ideas from the planetarium community helped to fuel the growth and acceptance of
portable planetariums. Modifications in equipment made the system easier to use and set up.
Lessons garnered from users of permanent facilities and learned from extensive STARLAB trials
were incorporated in written materials. Training sessions initiated by museums and educational
service units allowed teachers to utilize STARLAB for teaching science in their own classrooms.
A.
Suggestions for Improvements
With a new design for both dome and projector, I was urged to produce similar units for
other teachers. I began Learning Technologies Inc. (LTI) in 1977, taking leave of teaching.
Using (as many of my fellow students have) the MIT hobby shop as an incubator, I built the first
dozen systems, later securing patents for both projector and dome. Attending both teacher and
planetarium conferences with this new style of planetarium, STARLAB was never ignored.
Along the path of building a company, teachers and planetarians have suggested many
improvements in the design and features of STARLAB itself, which were incorporated: a selfclosing doorway, more gores for a rounder shape, and more efficient ventilation. The projector
was improved, too: motor drive, planet and moon projectors, and brighter stars. Interchangeable
cylinders produced an outpouring of ideas from creative teachers, including: constellations from
Chinese, Lapp, Native American, Greek, African, Ancient Egyptian, and Hindu cultures; as well
as projections for navigation; weather; geography, and geology.
B.
Curriculum Materials
Those who purchased the original STARLAB were a creative lot. They knew exactly
what they wanted to do with it, but as its popularity grew, novices to planetaria became
interested as well. Many wanted curriculum ideas for grades K-12. Instead of inventing
something completely new, we began by collecting teaching materials that had previously been
developed and could be adapted to this new type of planetarium. We found a gold mine in Under
Roof, Dome, and Sky an extraordinarily comprehensive manual of planetarium activities for
permanent school planetariums funded previously by a National Science Foundation sponsored
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institute.2 We reproduced large portions of this manual in our STARLAB
user guide. This sourcebook was organized by grade level, so that teachers could choose age
appropriate activities for their students.
The first curriculum developed exclusively for the STARLAB, Stars and Skies, was a
product of a grant from the Nebraska Department of Education.34 It was aimed at helping
teachers utilize the STARLABs supplied by Nebraska’s county-level institutions, Educational
Service Units. It was developed in 1979 (Figure 11).These guides were found to be so effective
that they became part of the materials LTI sent with every STARLAB. As classroom teachers
and curriculum developers began to adapt the STARLAB to their own particular needs, Learning
Technologies maintained an exchange program to distribute these lessons free of cost to all
interested teachers. More than a dozen such manuals were developed, often borrowing from each
other, but always containing novel and effective ideas.
Figure 11. Curriculum Material for the STARLAB.
Originally portable planetarium users were dependent on
materials developed for instruction in larger, more
sophisticated facilities. Then STARLAB users began to
write and share their development efforts. Lately the
Lawrence Hall of Science has undertaken to produce the
PASS Volumes that use highly interactive and
constructivist activities for the STARLAB (right).
A center for development of new ideas for teaching with planetariums, the Lawrence Hall
of Science (in Berkeley, California), had begun to return the emphasis of school planetariums on
interaction. Coupled with a new-found emphasis on hands-on activities, where children are
encouraged to construct their own understandings, the Hall’s Holt Planetarium developed a
program of planetarium activities with the help of the country’s stellar astronomy educators. The
resulting Planetarium Educator’s Workshop Guide became the key sourcebook for all forwardthinking planetarium directors. 5 It presented activities based explicitly on children’s ideas and
included classroom supplements and simulations. This volume revitalized the planetarium
community, pushing small planetariums to the forefront of innovation.
Later expanded into PASS (Planetarium Activities for Student Success) volumes, the
Hall’s activities were heavily field tested among expert and novice planetarium users. They
include a “How-To” manual for using a portable planetarium and a multitude of participatory
programs. Many utilize the changes in appearance of heavenly objects to teach fundamentals of
astronomy. Students map the motion of Mars against the background stars. They plot the
changing positions of Jupiter’s moons, just as Galileo did to discover their orbital periods. They
recreate the voyage of Columbus and learn how to navigate with the stars. Students discover the
2

Under Roof Dome and Sky (1973) Middle Atlantic Planetarium Society.
Pat Geary, Kevin Kelley, Joe Pinkall, Don Woodburn. (1978) Focus on the Stars. Lincoln, Nebraska:
Nebraska Department of Education
4
Don Bosworth, Patrick Geary, Arnold Johnson, Joseph Pinkall, George Probasco, and Stephan Skinner.
(1981) Stars & Skies: A Curriculum Project for Portable Planetariums Holdredge, Nebraska: Educational
Service Unit 11.
5
Alan Friedman, Lawrence Lowery, Steve Pulos, Dennis Schatz, and Cary Sneider. (1980) IPS Report
No. 10, Planetarium Educator’s Workshop Guide. International Planetarium Society.
3

10

astronomical knowledge of ancient civilizations: Polynesians of the Pacific, Hupa people of
California, plains and mountain tribes of Wyoming, the Anasazi of New Mexico, the Mayan
people of Mexico and Central America, and the Incan people of Peru.

Figure 12. Two Projection Cylinders. On the left is the Biological Cell Cylinder. On the right
is a portion of the Native American Constellation Cylinder.
Astronomy and More6 is a collection of curriculum ideas and lesson plans from top
STARLAB users who have created exciting and interactive activities for kindergarten through
grade 12, as well as specific curricula for each STARLAB projection cylinder. These
contributors are educators who not only love and believe in STARLAB as an essential
educational tool, but have years of classroom experience. In addition, this collection includes
details on operations and maintenance. K-6 activities cover many pre- and post-planetarium
activities such as: a horizon lesson, how to make a star clock, a moon phaser, constellation
pictures, a star finder, and a dipper finder. Lessons for upper grade students include: moon
features, star color, temperature and magnitude, apparent motion in the heavens. Also, complete
curriculum for additional cylinders are provided for: astronomy, biology, earth science, and
mythologies (see Figure 12).
Training Workshops
The Lawrence Hall of Science conducted an extensive series of summer institutes to
prepare teachers to become planetarium workshop leaders. By the late 1980’s, STARLABs had
become popular enough for thousands of classroom teachers to have access to portable
planetaria, yet many had little idea how to use them effectively in their own classrooms. The
6

Andrea Colby, Philip Sadler, Gary Kratzer, and Joyce Kloncz. (1997) Astronomy and More. Somerville,
MA: Learning Technologies,.
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Lawrence Hall of Science, in collaboration with the New York Hall of Science worked with
teachers to develop workshops and prepare written materials. Planetarium Activities for Student
Success began with 6 volumes and continued with 6 more produced in the next five years.7
These workshops spurred many other institutions to begin programs to train teachers in
STARLAB usage and lend their units to surrounding schools. For example, the Newfoundland
Science Centre staff now offers training for teachers. All those certified through this program
have access to the centre’s STARLAB for use in their own classrooms.

Figure 13. STARLAB Lessons are Taught by a Range of Instructors. University astronomers
can use STARLAB in the schools they visit, but many teachers and planetarium educators teach
with them as well such as John Meader (left). Teachers also find that students can learn to
present shows for younger students, learning lots about astronomy in the process (left photo:
John Meader, right photo: Frank Lucio).
Probably the most innovative STARLAB programs utilize students to teach in the
planetarium. One is run by Frank Lucio, science educator in the Ramona Unified School District
in Ramona, California, and funded by the Medtronics Foundation (see Figure 13). The key is a
team approach, breaking down responsibilities into elements for which students can be
individually responsible: projector operator, set up and break down technician and usher.
Students learn all these duties eventually from each other. Each student also begins by
specializing in two constellation stories and this expertise grows to five over the course of their
training. Two student operators at a time typically conduct a 20 minute lesson. Students make
great ambassadors for the school system, conducting shows at science fairs, family math and
science nights, for school visitors, and at shopping malls (see Figure 14).

7

Cary Sneider, Alan Friedman, and Alan Gould. (1993) Planetarium Activities for Student Success.
Berkeley, CA: Lawrence Hall of Science.
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Figure 14. STARLAB Brings the Planetarium Experience to New Locations. A planetarium
show in the middle of a shopping mall (courtesy of Frank Lucio, Ramona Unified School
District, California).
The Adler Planetarium (Chicago, Ill) has also found that high school students can bring
the excitement of astronomy to younger students. With the aid of Outreach Astronomer, Charles
Blass, these Space Explorers regularly visit 20 grammar schools in inner-city Chicago.
Astronomy clubs have sprung up at participating schools and many youngsters look forward to
becoming Space Explorers when they reach high school.8 This program is a partnership between
the University of Chicago’s Center for Astrophysical Research in Antarctica and the Adler
Planetarium. It has been supported by funds from the National Air and Space Agency and the
National Science Foundation. Plans are in the works to expand to Wisconsin’s Big Foot Area
District with the aid of the Yerkes Observatory and other sites.
With the profusion of teacher workshops available, Gary Kratzer (of Sulphur, LA)
conducted a survey of educators’ perceptions concerning the impact of the STARLAB
Planetarium on their teaching and learning in the spring of 1997.9 With 755 returns from a
mailing of 3,003 STARLAB users in the U.S., Kratzer found that three-fourths were female, with
the majority aged between 41-60. Most were highly experienced public elementary school
teachers (15+ years) who sought out STARLAB as a tool to teach science. They found it easy to
use and technologically appropriate. Their training experience was of high quality and greatly
valued (see Figure 15). Most had several days of training. Their confidence in teaching
astronomy increased as a result of training (Effect Size = 0.94 SD). They felt that their
subsequent STARLAB usage increased enthusiasm for science among their students, as well
(Effect Size = 0.51 SD).

8

see also Http://astro.uchicago.edu/home/web/cara/outreach/se/STARLAB/index.html
Gary Kratzer. (1997) An Independent STARLAB Educator Survey Shows Promising Results. Informal
Science. 27, pp. 1, 25, 26. Mr. Kratzer has been an earth science and planetarium teacher for 27 years, a
Christa McAuliffe Fellow, and is editor of STARLAB News.
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Figure 15. A Study of STARLAB Training and Usage. Gary Kratzer reports that teachers feel
more confident in teaching astronomy after being trained and this leads students to being more
enthusiastic about science after STARLAB comes to visit.
III.

Expanding the Opportunities for Planetarium Education
Planetariums have traditionally been seen as facilities located within museums. The few
that have begun as free-standing institutions (such as the Adler Planetarium in Chicago, IL) have
evolved into museums with their own collections and exhibit halls. Beginning in the 1960’s,
planetariums were built into many new schools in the U.S. The development of the portable
planetarium carried the planetarium experiences to schools without permanent facilities and to
those for which a field trip to one was unlikely. STARLAB also offered possibilities for
astronomy education in venues that were never previously associated with planetariums.
A.
Schools and Regional Cooperatives
Public and private schools have purchased portable planetariums for use primarily to
teach astronomy. In the U.S., children of ages 6-12 traditionally learn about constellations, day
and night, seasons, and phases of the moon. Often a single teacher at an elementary school seeks
STARLAB training and then provides astronomy lessons for her own and for colleague’s classes.
At higher levels, astronomy may be taught extensively over a two-month period (as earth science
in grades 8 or 9) or for a whole semester or year (as a high school elective). These teachers often
have extensive preparation in astronomy and can use the STARLAB to teach more sophisticated
concepts. Middle school teachers also use global projections for teaching about meteorology,
oceanography, geology, and geography.
In many states in the U.S., regional educational cooperatives provide services and
resources to surrounding schools. Such centers have established STARLAB programs that
include training and lending programs. Many Boards of Cooperative Educational Services
(BOCES) in New York State provide this service for their constituents. Sue Reynolds (Button) of
the OCM BOCES (Syracuse, NY) is a full-time STARLAB coordinator, training teachers,
writing curriculum, running programs for students in her area. She chairs the Mobile Planetarium
Committee of the International Planetarium Society.
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B.
Museum Programs
Although museums have traditionally been associated with permanent planetariums,
many have also been in the forefront of portable usage. The Adler Planetarium (Chicago), the
Museum of Science (Boston), Hansen Planetarium (Salt Lake City) and Pacific Science Center
(Seattle) all boast state-of-the-art permanent facilities. They all offer STARLAB loan programs,
often with accompanying museum educators.
Many museums find the STARLAB useful for fundraising purposes or to boost
awareness of their facility during renovation or startup. The New York Hall of Science (Flushing
Meadows) started its training and lending program under its new director, Alan Friedman, while
its galleries were being renovated. After training hundreds of teachers, this popular museum now
lends their fifteen STARLABs throughout the New York City area. The Atlantic Space Sciences
Foundation, Inc., seeks to establish a new major planetarium/science centre for the province of
Nova Scotia, and has commissioned a study to examine the feasibility for the Halifax Regional
Municipality. The proposed facility would include a planetarium, a Challenger Learning Centre,
resource centre, and exhibit halls. To help promote this idea, they conduct one day STARLAB
teacher workshops throughout the year. Teachers are helped to prepare their own shows and then
borrow a STARLAB to use in their own classroom.10
Many smaller museums rely on STARLAB as their primary planetarium facility. The
Cape Cod Children’s Museum (Hyannis, MA) finds that STARLAB’s ability to be taken down
helps them make more effective use of limited space. Loris Ramponi of the Osservatorio
Astronomico Serafino Zani (Lumezzane, Italy) uses the STARLAB as both a traveling and
stationary planetarium as part of his extraordinary astronomical offerings to schools in Northern
Italy. The Louisiana Nature Center runs a van-based outreach program designed for students in
grades K-12. Their new “Adventures to Go!” program extends outreach to schools throughout
Louisiana and Mississippi. Students explore the motion of the sun, moon and stars across the
sky, as well as seasonal constellations, visible planets and current astronomical events. The LNC
outreach van is also available on weekends for school fairs, company picnics, festivals and other
community events.
C.
Colleges and Universities
Many institutions of higher learning have encouraged their faculty, staff, and students to
become involved in promoting science in nearby communities. Professor John C. Brown of the
University of Glasgow visits local schools with his STARLAB.11 In a project to increase mastery
of mathematics and science, Wesleyan University (Middletown, CT) conducts institutes in which
teachers learn to use a STARLAB. Wesleyan graduate students and professional and amateur
astronomers are available to assist teachers with the preparation and classroom teaching. The
Oregon Graduate Institute of Science and Technology, has introduced STARLAB to students
and teachers in the Oregon, Washington, and British Columbia region. Their Saturday Academy
actively recruits under-represented groups and conducts classes and workshops.

10
11

http://halifax.rasc.ca/rasc/tassf/STARLAB.html
http://www.shu.ac.uk/schools/sci/star_centre/plntria/plntria3.htm
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D.
Private Companies and Individuals
STARLAB has made the unique contribution to astronomy education by creating a new
occupation, that of itinerant planetarium director. Many teachers have forsaken their own
classrooms and amateur astronomers their occupations to go “on the road” with a STARLAB,
offering their services to schools, clubs, and camps. Murray Barber (of STARLAB UK) provides
instruction matched to the English National Curriculum and has developed novel projections and
curricula dealing with ancient Egyptian constellations and mythology. Larry Harrison of SCOPE
provides nighttime star parties and daytime planetarium shows in Northern California. Broman
Planetarium combines music and video in their STARLAB shows in Sweden. Charles Treleaven
of Journeyman Education provides planetarium shows throughout Australia specializing in
navigation activities and stories of exploration and discovery. John Meader has modified
STARLAB equipment to provide instruction appropriate in grades K-12 in Maine, including
many advanced topics (Figure 13). Classes Galore offers programs in Minnesota. Headed by Tim
Lundahl, a consulting naturalist and elementary school teacher, he has taught more than 25,000
students with his STARLAB.
E.
Other Groups
STARLAB has also been used for religious programming, such as the creation story, by
Pastor Tom Baird (Christmas, Florida) who is also an avid amateur astronomer. The Avon Public
Library (Avon Lake, Ohio) counts a STARLAB as one of the many resources made available to
their community. Amateur astronomy associations, such as the Eugene Astronomical Society
(EAS) have made STARLAB a part of their offerings. Portable planetariums make star parties
possible whether it is clear or cloudy.
IV.

Conclusion
The invention of the STARLAB arose from long recognized need for school classrooms
to be able to simulate the night sky inexpensively. Progress toward this goal came about by
rethinking both the traditional designs of the planetarium projector and the dome onto which it
projects. Map projections played a key role in the design of both, with the accuracy of computers
insuring precision in the placement and magnitude of stars.
Contributions from the educational and planetarium community contributed greatly to the
development and proliferation of the portable planetarium. First of all, students helped motivate
the invention of the STARLAB and constructed the initial prototypes. They also demonstrated
the feasibility of student-run shows. Throughout its twenty-year history, teachers have made
suggestions that have improved both projector and dome, making them easier to use, more
robust, and incorporating needed features. Curriculum materials were originally gleaned from
previously existing materials, but early STARLAB users were an inventive lot. Classroom
teachers quickly developed activities and guides which took advantage of the intimate
surroundings of a small dome and the interactivity it encouraged. Professional curriculum
developers soon followed and the portable planetarium soon became a centerpiece in the
evolution of participatory planetarium shows.
The ability to bring the planetarium experience to sites further from permanent museum
and school facilities was taken advantage of by many institutions. Established museums now
provide classroom visitations as a popular offering of their outreach activities, while fledgling
institutions often began STARLAB programs as an aid to recognition within their community
and for fundraising purposes. Private individuals began offering programs in areas far from
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permanent facilities. In addition, many classroom teachers saw ways to integrate astronomical
topics with their teaching as never before. Many educational cooperatives, museums, and
foundations began offering training courses based on participatory themes for teachers wishing
to use portable planetariums. The synergy of all of these elements helped create a resurgence in
interest in the teaching of astronomy through storytelling and hands-on activities.
Over the past twenty years, fueled by the enthusiasm of planetarium educators and
teachers alike, portable planetariums have moved from being a novelty to becoming a valued
contributor to the astronomy education community. The future for this addition to our
community is bright, as it continues to offer the planetarium experience in new venues. Its
expansion has added new members to the rosters of planetariums associations worldwide and is
motivating a new generation to explore the wonders of the heavens.
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“Outreach: The Long Arm of STARLAB”
No Author Noted. USA
STARLAB News, Issue III, Fall 1989
How do several hundred STARLABs reach over a million people each year? The answer is that
STARLAB owners have developed a variety of outreach programs. These serve to expose a greater
number of students to STARLAB’s unique learning environment and also, in many cases, to mitigate
the cost of the initial purchase by means of a rental charge.
Outreach programs come in a variety of shapes and sizes. It is interesting to look at the many
creative ways owners have taken the same idea and adapted it to fit their surroundings. Factors such
as the type of institution, regional demography, distribution of schools, source of funding, available
transportation and even in some cases climate, all can affect the form outreach programs take.
Although we have learned that each program possesses unique features, we have been able to
identify two basic types within which the variations lie. The most popular of these is the municipal
or ‘umbrella’ type. Umbrella ownership refers usually to some kind of educational service agency
whose territory may cover up to 20,000 square miles (50,000 sq. km) and include over 200 schools.
Educational Service Units (ESUs), Intermediate Units (IUs), Boards of Cooperative Education
(BOCES) and Diocesan Education Offices (DEOs) are all included in this category. Over half of our
planetariums are municipally owned.
Usually located in the center of its territory, the intermediate agency provides training in STARLAB
operation to local school teachers, who can then competently administer the curricula in their
schools. The planetarium travels to each school for between a day and a week and then either
returns to the central headquarters or directly circulates to the next school. Though there is no fee
for schools within the agency’s jurisdiction, supplementary rentals to other organizations and outside
schools have served in some cases to recover the cost of the system.
Most intermediate agencies operate on the county level, but multi-county agencies have been
installed in 15 states with areas of sparse population. By joining forces, the counties are able to
enjoy educational services which would otherwise be prohibited by cost. Special education
practitioners, staff development and media equipment (like STARLAB) are examples of such
services.
The other type of outreach is that of private ownership. This would be the case of a museum, a
nature center or a large planetarium purchasing a STARLAB and then extending out to local schools
and organizations. In contrast to the umbrella ownership, this type of outreach is not built in and
therefore must be publicly promoted. A rental fee is almost always charged. In some cases, teacher
training is provided; in others, staff accompanies the planetarium on its travels and provides the
demonstrations. A good example of a successful private outreach program can be found at the
Museum of the Rockies in Bozeman, Montana. Under the direction of David Swingle, this
STARLAB program covers 180 schools spanning 144,000 square miles (360,000 sq. km) including
all of Montana, parts of the Dakotas, Wyoming and Canada. Traveling via UPS, Fed Ex., USPS,
car, plane and snowmobile, the planetarium reaches approximately 30,000 people of all ages each
year. It is booked for a year straight with dates up to two years in advance.
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Do we attribute Montana’s interest in the stars to its motto, ‘the big sky state’? Not entirely. Much
credit is due to Mr. Swingle and others at the museum who have made STARLAB available to so
many, largely through their own innovations. One example of their promotional ingenuity is the
preview kit they send ahead to renters including a video of operation, transcriptions of the
STARLAB cassettes and their curricula. Another is the creative funding they have helped to
establish, whereby the rental charge to schools is partly offset by local service clubs who help to
underwrite the cost in exchange for their own STARLAB demonstrations.
The New York Hall of Science, whose five STARLABs constitute their most successful outreach
program, exposes over 400,000 students a year to the inflatable planetarium while working within
only a twenty mile radius. This comparison gives an idea of how the density of population can
affect outreach. Their training program, which runs four days for six hours a day, is so thorough that
STARLAB users from as far away as Texas, Mexico and Canada have come to attend. So the
training program they developed principally to enable rental has become a service in itself.
The Museum of the Rockies and the NY Hall of Science are both private outreach programs. An
example of municipal outreach is the program headed by Babette Neuberger of the Los Angeles
Unified School District. In the ‘City of Angels,’ Neuberger covers 535 schools, delivering the
STARLAB personally and administering a four hour training program. She then leaves the
planetarium with the school for two weeks after which it is returned to her to be checked and
cleaned. This periodic inspection is good practice for maintenance to insure long life for the
equipment. Neuberger has also initiated a ‘Starwalk’ field trip via boat to an island camp where the
students can get a good view of the real night sky immediately after exiting STARLAB. Over the
course of a year, this traveling planetarium reaches over 32,000 students.
Since outreach programs have been developed independently by STARLAB owners, they reveal a
diversity which reflects the needs and ingenuity of their creators. Only a few examples have been
cited but there are many more out there, each with its own ways of bringing the stars within reach of
students all over the world.
One other program which deserves mention is the Participatory Oriented Planetariums for
Schools (POPS). With funding from the National Science Foundation and Learning
Technologies, Inc., POPS provides among other things, a national teacher leadership training
program for elementary and junior high school teachers whose districts have access to a portable
or permanent planetarium. Under POPS, the Lawrence Hall of Science at University of
California, Berkeley, in collaboration with the New York Hall of Science, conducted four
summer institutes which offered a range of experiences and resources for teaching astronomy
and space science through classroom activities keyed to participatory planetarium programs. For
more information...call 1-415-642-5362.
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“Professionalism and Survival Tactics”
by Susan Reynolds Button
OCM BOCES M-S-T Center
Syracuse, NY
USA
Whatever portable planetarium program you choose to design and run, survival is the name of
the game. I am one of the really fortunate few that has the whole-hearted support of my
supervisor. Given his wish to think the best of me, I still did have to earn his confidence in my
professionalism and help him form the belief that I am capable of bringing in money and
accolades to his department and our organization in general.
I believe that there is a great deal of responsibility that goes along with being given the
opportunity to use all the knowledge, skills and creativity a person possesses. You must be your
own best advocate and bring your “light out from under the bushel.” Some techniques to think
about:
•

Develop measurable outcomes and rubrics or other evaluative devices that will give you
statistics that show your program’s effectiveness. And give your customer (teacher/
audience) evaluation sheets each time you give a lesson/show. Show statistics gathered
and client responses plus student pictures and letters periodically to your superiors.

•

Make your superiors aware of any extra work you do to promote space science literacy.
(i.e. volunteer time to local science fairs and Olympiads or be a mentor)

•

Write TV and News personalities about your program and any awards received.

•

Use the local University communications students to develop videos and articles about
your program.

•

Keep abreast of new developments in your field and talk about them to your supervisor,
showing enthusiasm for new discoveries and their implications. Attend
conferences/workshops even if you have to spend some of your own money to get there.

•

Without prompting, take additional (education/management) courses so that you can
remain aware of new state and national education standards and business practices. Also
so you can utilize the current jargon to speak with teachers and administrators.

•

Display certificates of course completion and/or awards in your office.

•

Be pro-active. Find ways of assessing and fulfilling the true needs of your clients,
whether educational and/or entertainment, even before the client realizes the needs.

•

Make your presence known, even when you are not in the office (classroom or
planetarium), by keeping active in the international and local community of planetarians.
This prompts people from all over the world to call or write frequently to discuss issues
or ask for advice and support.
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How can IPS and regional organizations support the individual’s responsibility to be a
professional? These organizations can be a vital resource for individuals and provide the means
of networking institutions that are successful with those in need of support. They can also
provide the time and place, at conferences, for modeling programs that work and provide
education about how to develop measurable outcomes and effective evaluative tools. They could
also develop, support, and run in-service programs and give participants a document certifying
completion of a workshop or class. Members of these organizations can share ideas about the
“hooks” they use to bring the customer back to the planetarium for repeat visits. Being an
educator, I believe that your clients need to have their minds engaged in an entertaining way. If
they learn something that connects to their daily lives (needs), they will be back to learn and
enjoy some more.
Basically it still all comes down to the individual’s responsibility to BE a professional, to take
advantage of every opportunity to grow in your profession and to promote your own program.
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B. OUTREACH:
WITH A
PLANETARIUM
SPECIALIST

One way the planetarium is frequently used is by having a Planetarium Specialist travel
with the planetarium to its various locations.
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“Reach Out And Teach Someone”
by Susan Reynolds Button
OCM BOCES M-S-T Center
Syracuse, NY,
USA
IPS Conference, 1994 (Revised 2002)
This workshop involves information pertinent to establishing an effective program with a
portable planetarium as an outreach from your museum or educational cooperative. Topics
addressed and discussed include:
1.

Finding financial backing for purchasing a planetarium and auxiliary equipment:

Some locations purchase equipment through a consortium of schools. Each school provides part
of the funding for the initial purchase and then contracts for the planetarium and instructor to
visit each building at a set rate per day or presentation. This fee goes toward the program
budget. Other locations purchase their planetarium and equipment by acquiring funds through
grants, foundations, civic community organizations, parent associations, corporations and/or a
combination of several sources. A great deal of information about these various sources can be
found in a 1998 resource guide and how-to manual called “Star-Struck: Finding the Funding to
Make Your Dreams Come True” that was written and researched by Elizabeth Z. Ginsberg and
designed and edited by Andrea Colby. This publication and “The STARLAB Funding Finder:
An Educator’s Guide to Corporate Funding Sources” is available through Learning
Technologies, Inc. http://www.STARLAB.com
2.

Considerations to remember when setting up a budget:

Some locations maintain a separate budget for the planetarium program and others blend part of
this budget with funds available through the museum or science center. Budget items to be
considered include such things as: Professional Salaries, Non-Instructional Salaries, Contractual
Expenses, Equipment/Furniture, Supplies/Materials, Travel (Mileage), Staff Development
(Workshops, Conferences), Repair/Maintenance of Equipment, Memberships, Employee
Benefits (Retirement, Social Security, Workman’s Compensation, Health Insurance,
Unemployment Insurance), Printing, Postage, Telephone and Office Rental/Maintenance.
Printing can be an especially big expense the first year. (Find sample budgets from others to
give you ideas.)
3.

How to schedule clients:

Most locations begin taking initial requests on a “first come, first served basis” approximately
six months before the beginning of the school year. Clients are asked to give three choices of
dates and generally receive their first choice if at all possible. Specific daily schedules are
established two to three weeks prior to the planetarium’s arrival at the building. The daily
schedule can be designed by the school or the presenter. Five classes each day, with 40-50
minutes each class and ten minutes between classes (with 1/2 hour or 1 hour lunch), should be
the maximum. Some locations present six or more classes, 30-40 minutes each, in one day. This
can be exhausting!
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4.

Publicity tactics:

Most users put some kind of logo on their domes. We use a sign produced on rip-stop nylon
(it’s light weight) and Velcro it to the dome. We also have a pamphlet or booklet describing our
programs and we distribute teacher resource guides. Some promote their programs by direct
mailings and others use school science mentors or science directors to spread the news. Local
TV stations and newspapers all have Science or Education specialists. Keep in constant contact
with them. Some locations also use their sponsors for advertising. Record keeping is very useful
for showing how many students and teachers you impact each year. These statistics can then be
used for publicity.
5.

Methods for training a specialist who accompanies the dome to locations and
presents lessons:

The most cost-effective way is to encourage and provide the means for the new employee to
network and train (observe and practice giving actual lessons with students) with other users
geographically close to them. To build on this, money could be provided to send him/her to a
specific training site or to regional conferences. One-on-one training with an experienced
portable planetarium teacher is extremely helpful.
6.

Tips for maintaining the specialist’s sanity year after year:

Aside from regular doses of praise, the most important tip is to provide the means and
encouragement for networking with other users. (Hopefully you have hired someone who is
interested in growing professionally!) The second most important tip is to limit the number of
classes per day to a reasonable amount and to provide time in the office (70% teaching, 30%
office time is ideal) for scheduling, curriculum development, repair of equipment and design or
purchase of new equipment and materials.
7.

Techniques to develop and promote interactive lessons:

Use the dome as a laboratory with students as scientists. Pose a question or demonstrate a
phenomenon and have students pose questions. Develop theories and test them. Record what
happens and draw conclusions. Discuss how these findings can have other applications. Discuss
possible further research or experiments that could be conducted. You can also use prepared
lessons and materials such as:
·

Project SPICA, available from Kendall Hunt Publishers;
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·

Project Astro Resource Notebook, (“The Universe at Your Fingertips” and “More
Universe at Your Fingertips”), available through:
Astronomical Society of the Pacific
390 Ashton Ave.
San Francisco, CA 94112, USA
Phone: 1-800-335-2624
http://www.astrosociety.org/

The following are available through Learning Technologies, Inc.:
·

Project Astro Resource Notebook, (“The Universe at Your Fingertips” and “More
Universe at Your Fingertips”), available through:

·

Project STAR

·

PASS, series of books

·

GEMS, series of books

·

Gerald Mallon Lessons
Learning Technologies, Inc.
40 Cameron Ave.
Somerville, MA 02144, USA
Phone: 1-800-537-8703
http://www.STARLAB.com

Again, networking with others who are using participatory lessons is very effective. Curriculum
and lesson development ideally enhances and correlates with national, state and school district
standards, goals and objectives.
8.

Program Evaluation

Ongoing evaluation, research and development of lesson plans keep your programs and presenter
fresh. Evaluation forms can be given to teachers and students after each presentation. Superiors
and colleagues can be invited to observe and critique presentations. The presenter can also
observe other people’s presentations to gain perspective. (Examples of Program Evaluations are
found in Section X Presentation and Evaluation Techniques section of this booklet.)

A program such as the one below can be established to augment portable planetarium
outreach in schools. Here is an original proposal written for the 1992-1993 school year.
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“Student Intern/Mentor Program Proposal”
by Lindarae Bauer
Oneida-Herkimer-Madison BOCES Planetarium
Utica, NY
USA
Target Population:
The target population for the Portable Planetarium Intern/Mentor Program is select fourth and
fifth grade students from elementary schools in the Oneida County BOCES region. Each
elementary school contracting for Portable Planetarium Service for the 1992-93 school year
(dates of initialization of this project) will be eligible to designate one student. This student
should demonstrate an interest in astronomy, general science or teaching.
Rationale-Needs Assessment:
“A New Compact for Learning” directs educators to provide educational opportunities and
resources to allow students to excel academically and to develop the skills necessary to meet the
ever-changing challenges of society. High school students have access to Regional Programs for
Excellence. No such program exists for elementary school students in the Oneida County
BOCES region. During the past four years, when the Portable Planetarium was set up in a
school, inquisitive students have lingered after presentations or approached the Planetarium
operator before or after classes with questions. Their questions revealed an interest in material
that extended beyond the classroom curriculum. This program would provide such students with
the opportunity to explore, questions, learn and share their knowledge with peers within their
home school.
Goals and Objectives:
*To provide an interactive planetarium experience for a select group of fourth and fifth grade
students in the Oneida BOCES component school districts.
*Intern students will acquire a basic understanding of specific astronomy topics and the
workings of the portable planetarium.
*To nurture a student’s interest in science and to provide an opportunity through which
self-confidence and esteem can be developed.
*Intern students will be able to orient their peers to the night sky.
*Intern students will serve as a resource person for other students within their home school.
Portable Planetarium Service Commitment:
*To establish criteria for the selection of student interns
*To provide the Portable Planetarium and Instructor/Mentor
*To develop a comprehensive hands-on learning experience for student interns
*To design a student, teacher and school administrator evaluation to assess the educational
success of the Student Intern/Mentor Program
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District/School Commitment:
*To designate one fourth or one fifth grade student as a Student Intern based on the following
criteria:
The Student Intern candidate will:
a)
possess an interest in science or teaching
b)
be a conscientious student
c)
work well in a group situation
d)
demonstrate average communication skills
e)
exhibit a sense of responsibility and a commitment to learning
*To permit the designated student to attend the Portable Planetarium Student Project orientation
*To permit the designated student to assist when the Portable Planetarium visits the Intern’s
home school
*To, if needed, provide transportation of the Student Intern from the home school to the
orientation and back to the home school
Location of Training Session:
Oneida BOCES, Special Education Gym
Date and Time of Training:
Friday, June 4, 1993
9:00 am to 2:00 pm

“Student-Directed Planetarium Lessons and Other Creative
Uses for the STARLAB”
by Gary Kratzer
STARLAB News, Issue XIX, Spring 1998
Sulpher, LA
USA
In most educational settings the use of STARLAB to facilitate lessons and activities is teacherdirected. The concept of student-directed planetarium lessons is rarely discussed and even more
rarely put into practice.
In what may seem a bold initiative, Frank Lucio, science educator in the Ramona Unified School
District in Ramona, California, has designed unique and multidisciplinary student-directed
programs for the STARLAB planetarium. Funded by the Medtronics Foundation, the goal of
Lucio's program is to put STARLAB into the hands of middle and elementary school students.
They become the planetarium operators in this unique, peer-teaching-peer learning experience.
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Student Training
Frank has found that the training of student planetarium operators has been easier than expected.
He first gives students a specific assignment such as "projector operator," "set up and break
down technician," or "usher" and teaches them the responsibilities of their position. Then each
student learns about the other duties, which makes it possible to rotate them at his discretion to
provide a better understanding of the overall operation of STARLAB. The students are then
given copies of several constellation mythologies along with presentation instructions. From
these, they choose two constellations and give a presentation about them in the STARLAB while
the other students listen and learn. After presenting two stories from inside the planetarium and
hearing several others, the students are better prepared to present a longer lesson of about four or
five stories.
Student-Directed Lessons
All of the coordination and presentation planning is organized by the students. Two student
operators with two constellation cylinders will typically run a student-guided planetarium lesson
that lasts from 20 to 25 minutes. With only a few practice sessions, Lucio finds that the students
have become experts and are ready to show off what they have learned. His students have
demonstrated their talents at science fairs, family math night, family science night, as well as for
special visitors, their classmates and students of lower grades.
Language Arts and STARLAB
In addition to actively promoting peer tutoring, Lucio is a proponent of the multidisciplinary uses
of STARLAB. He has found that language arts and STARLAB can be the basis of a wonderful
and unique learning experience.
Observational writing is a skill based on the gathering of information from one's senses. Many
language arts educators have taken students to various locations outside of the classroom to
experience their surroundings. There they are encouraged to employ their senses to make
observations and to write about their experiences. For example, a prompt such as "Write three
sentences describing that it is raining without using the word 'rain,' " could be used on the next
rainy day or it could be used after a trip to STARLAB. With the use of a slide projector and
slides, the inside of STARLAB could be converted into various ecosystems which illustrate
various types of flora and fauna native to that environment. Selected readings are modeled for
the students from exemplars or other written text. While inside of STARLAB, students
experience the scent of pine or sage or other related scents while listening to cassettes of nature
sounds that relate to the selected ecosystem. Night experiences are provide by the Starfield
Cylinder. The Native American Mythology Cylinder along with Navajo flute music is very
popular and spurs the student's imagination resulting in improved creative writing skills. Back in
the classroom, students are asked to write about their observations through carefully designed
writing prompts.
Lucio feels that it is important to remember that STARLAB is a portable classroom that provides
students an environment that is rich in experiences. These experiences are limited only by the
imagination of the teacher. He warns against grouping the words "astronomy" and "planetarium"
because doing so limits the true versatility of STARLAB and reduces the chance that it will play
a multidisciplinary role in the school's curriculum.
28

Although the idea of student-directed planetarium lessons may raise questions concerning the
safety of the equipment, Lucio has found that as long as students are given clear and defined
roles the approach works well. The result will be more exposure and usage of STARLAB
throughout your school and district and a higher level of excitement for the students.
Frank Lucio is a science teacher at Olive Pierce Middle School in Ramona, California. He can be
contacted by phone at 760-788-5050 or via e-mail at <flucio@rusd.sdcoe.k12.ca.us>.
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C. OUTREACH:
LENDING/RENTAL
PROGRAMS AND
TEACHER TRAINING

Another way the Portable Planetarium is used is by sending the Planetarium to various
schools or museums without a Planetarium Specialist. The Planetarium is then used by
persons who have had specialized “Teacher Training.” You can also go to
www.STARLAB.com “Related Links” for a link to more people who are using a portable
this way.
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“Unmanned Satellite”
by Alan Gould
Lawrence Hall of Science
University of California, Berkeley,CA
USA
Workshop Presentation III, July 15, 1994
IPS Conference, 1994, Cocoa, Florida, USA
Described in Portable Planetarium Workshops I and II are programs in which the museum or
science center instructor, the science specialist of a school district, or the independent
entrepreneur takes the STARLAB to schools and presents programs. A rental program is an
alternative way that a portable planetarium can be put to use. In most rental programs, teachers
attend STARLAB training workshops first in order to be eligible to rent STARLABs to use at
their schools. In training workshops, teachers usually learn not only how to set up and operate a
STARLAB, but also what types of activities one can do inside the STARLAB. The activities are
especially important, since it is quite easy for most teachers to set up a STARLAB, but many
would be at a loss as to what to actually do with the class in the dome. My purpose here is to
describe some of the successful STARLAB rental programs in the United States.
Lawrence Hall of Science (LHS)
Our own program at Lawrence Hall of Science (LHS) began in the early 1980’s, shortly after
STARLABs were first commercially available from Learning Technologies, Inc. in Somerville,
MA. Our STARLAB was acquired by grant funds, which is how most STARLABs are probably
acquired. If one were to purchase a STARLAB and expect the cost to be amortized over the life
of the system by rental fees, the rental fees cited later would necessarily need to be significantly
higher (probably $15-$20 per day higher). We first took the STARLAB out to schools to present
planetarium programs with our staff only. We soon became aware of the fact that the
STARLAB was so easy to operate that any teacher could do it and that it would be much more
inexpensive for a school if their own teacher were qualified to present planetarium programs.
We also have a permanent planetarium facility at LHS (GOTO Mercury; 27 seat; 7 m dome) that
was designed for developing audience participatory planetarium shows. Since not all schools
can visit our permanent planetarium, the portable planetarium is perfect for reaching even more
schools. It was also acquired at a time when California Proposition 13 was having its first
impacts on school budgets. Schools could much more easily afford to have us bring out a
STARLAB, than to pay for buses to bring their classes to LHS.
The first year of the STARLAB program, we sent out a special brochure to all schools in our
region, advertising its existence. This mailing was quite effective at getting the word out and got
the program off to a reasonably good start. We also included STARLAB training for a number
of teachers in NSF funded workshops on astronomy, math and biology. This created a dedicated
small group of teachers who love to rent our STARLAB for their classes every year. Since then,
we have publicized in our “Programs for Schools” brochure where the rental program is listed
along with all our other outreach programs.
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Until recently, we required that teachers attend a 3-hour training workshop with a minimum of
12 teachers attending. In those workshops, teachers would learn to operate the STARLAB and
how to present our “Constellations Tonight” planetarium show (Volume 5 in our
PASS--Planetarium Activities for Student Success series). In “Constellations Tonight,” each
student learns to use a star map for finding the constellations of the current season. For a
one-time planetarium experience, this show makes the best use of the planetarium’s unique
ability to reproduce a night sky. Unfortunately, only a few school districts made arrangements
for workshops with the 12 teacher minimum requirement. Twice a year we offered training
workshops at LHS for which teachers from different school districts could sign up individually.
None of these workshops ever met the 12 teacher minimum enrollment.
Last year we finally decided to offer teacher workshops on a more flexible basis with the hopes
of making it easier to accommodate teachers interested in becoming portable planetarium experts
for their schools or districts. We will now offer “A Planetarium For Your School”--3-hour
workshops at LHS. Cost is now $80 for 1-3 teachers and $40 for each additional teacher.
Previously our rental price structure was a flat $50/day, no matter how many days. Now a
trained teacher can rent our STARLAB for $50 for the first day and $25 for each additional day.
With this new plan and rate structure, we hope to make the rentals more accessible to teachers
and schools in the area.
Teachers love using the portable planetarium--it is very exciting for their students. It is very
easy to use. Probably the most difficult thing for them has been to keep up with the evolution of
our “reading light system” which has changed almost annually as we try out better and better
systems. Reading lights are essential for most participatory planetarium shows since they often
require writing or reading. Our first reading light system consisted of clip-on lights with red
bulbs attached to poles that were secured to heavy duty metal physics apparatus pole bases.
They were plugged into extension cords that were fed into a dimmer switch to control brightness
of the reading lights. This system worked OK, but the instructors and students tended to trip
over the lights since they were just placed on the floor around the star projector.
The next version of reading light system had 6 home-made lights with 7 watt orange bulbs and
“aluminum beer can” reflectors that were custom cut with tin snips. These were hung to the
dome by means of duct tape flaps and later Velcro strips. This system worked well but had the
disadvantage of being not UL approved, and a fire hazard to boot. Finally, we have turned full
circle and gone back to clip-on (UL approved) lights from the hardware store, but instead of
using pole stands, we clip them to a board on which the star projector rests. Three lights
adequately illuminate most of the planetarium but leave a dark area behind the instructor. To
illuminate that area, we have a small kid’s chair with a 4th light clipped onto the chair’s back.
This provides simultaneously a “luxurious” chair for the instructor (it’s hell to have to kneel
through 5 shows in a row) and light for the students behind the instructor.
An important consideration in any rental program is how to ensure that the equipment is
maintained. At LHS, every time STARLAB is loaned out, it is first thoroughly checked out by a
staff person to see that all essential systems are functioning; that bulbs are not blown; that there
are batteries (we supply NiCad batteries with charges for teachers to use); that spare bulbs and
fuses are there; and generally that the system is in a condition that the teacher is familiar with. A
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staff person does a similar check when the system is returned to LHS. Most items are labeled
with our return address and phone number in case they are misplaced. (See appendix for
checklist.)
Other programs in which we use portable planetariums include teacher workshops in how to do
astronomy activities in the classroom--GEMS (Great Explorations in Math and Science)
activities that complement planetarium experiences. Teachers who want to do more besides just
constellations in the STARLAB can do activities of their own creation or other programs from
our PASS series--Volumes 5-12; each have separate planetarium show scripts as well as related
classroom activities. We used the GEMS and PASS materials in a series of wildly successful
NSF funded summer institutes for teachers from all over the country. Since they started in 1989
the institutes have created over 200 portable planetarium teacher-leaders. These leaders, to
varying degrees, implemented astronomy teaching programs in their districts.
New York Hall of Science (NYHS)
By far the most extensive STARLAB rental program is at the New York Hall of Science
(NYHS) in Corona Park, Flushing Meadows, New York. NYHS staff member John Hammer
says that the teachers must first attend a 4-day series of STARLAB workshops for which each
teacher pays $400. The cost includes NYHS staff time, space, breakfasts and lunches, and a
STARLAB manual created specifically for the NYHS STARLAB workshops.
NYHS has no permanent planetarium. Their STARLAB rental program started out several years
ago with 5 STARLABs and has grown steadily until there are now 13 that are nearly continually
out at schools on rental. Each unit must come back to NYHS about every 3 months for a
“checkup.” Cost of rental is $99 for the first day, $49 for 2nd-4th days, and $25 for each
additional day. There is even a one-year lease option for $25/day minus a 2/3 factor price
discount. A one-week rental time seems to be most popular. (John said it made a BIG difference
in sign-ups when they reduced first day cost from $100 to $99.) The rental charge covers staff
time to prepare and maintain the units, replace batteries and bulbs, etc. Forms must be signed
that guarantee return of the unit in original condition and release of NYHS from indemnity for
any damage incurred through use of the equipment.
Some VERY exciting news is that NYHS recently received a grant to replicate their highly
successful program at 18 rural science centers including Science Port in Westchester, New York
and Liberty Science Center in Liberty State Park, New Jersey.
Museum of the Rockies
At the Museum of the Rockies in Bozeman, Montana, staff member Roxeann Harmon says that
they have 3 portables that are out nearly the whole year at schools throughout the state. The
STARLABs were acquired through donations. Their program is quite different from the others
in that there is no teacher training required and the STARLABs are simply shipped from one
school to the next school renting.
Teachers rely on the Learning Technology, Inc. manufacturer documentation for details of how
to use the STARLABs. Rental cost is $50/day plus cost of shipping to the next school. There
are price breaks at $100/3 days and $240/8 days. This is probably the most simple and elegant
rental program in existence. Roxeann says that the program “practically runs itself.” They send
out request forms to the schools every year.
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Muncie Children’s Museum
At the Muncie Children’s Museum in Muncie, Indiana, Carol Heger describes their rental
program in which they charge only $25 for a one day STARLAB training program for teachers.
The teacher workshop is offered twice per year and teaches not only how to operate STARLAB,
but basic astronomy activities for grades K-6 with topics including constellations, Sun and
Moon, latitude and longitude, and astronomy of ancient cultures.
Muncie Children’s Museum uses docent help extensively which is one reason their training
program is so inexpensive. The STARLAB training workshop is free for museum volunteers.
Rental rates are $125/day and $375/week for school-trained teachers. There is additional
$10/day for schools outside the county. Programs at schools can also be presented by the
museum educators (usually docents) for $175/day or $525/week.
Like NYHS, Muncie Children’s Museum has no permanent planetarium, but they occasionally
use their STARLAB for in-house programs in a room separate from the main museum. For a
group of up to 25 people they charge $20 + admission to the museum. They set their STARLAB
up for special events such as a reception for NASA astronauts or International Museum Day.
Lakeview Museum of Arts and Science
At the Lakeview Museum of Arts and Science, there has been a successful program for several
years now with their STARLAB planetarium. Both Sheldon Schafer, Deputy Director of the
Museum, and Georgia Neff, in charge of the STARLAB program, say that their STARLAB
rental program dropped off dramatically when the schools had a cut back in state funding. It was
just beginning to recover when they went from sending a person with the STARLAB to sending
it without. The decreased cost of doing it yourself doesn’t seem to offset the effort of getting
someone to take the training. Rental activity may have decreased over the years due to the fact
that many schools have purchased their own STARLABs. They have tried a few forms of
training:
1.
2.
3.

A 4-day, 28-hour intensive training in basic astronomy as well as STARLAB operation.
4-half days as part of a museum sponsored, mix and match teacher training program.
This one included a set of possibilities including some units of Art in the Classroom,
Make-It Take-It Science, Telescope Loan and STARLAB.
A 2-credit graduate course with Bradley University including the elements listed above as
well as more classroom work (next August).

Prices range from the hundreds required for the private college course, through the
$100 for the one week training, to the $20 for the minimum session in the mix and match.
They have had two parents volunteer to take the training who have served some schools on a
contractual basis. They charge from $60 to $120 per day, depending on the number of days and
travel time. The school is responsible for the STARLAB rental. The rental cost is $60/day or
$250/week.
Besides the STARLAB, Lakeview Museum supplies the slides, tapes and extra equipment to run
any of 8 presentations. Most do either a sky watch, a junior version called “Storybook Sky,” a
planet show, or “Light and Color” (based on Colors from Space, Volume 8 of the Planetarium
Activities for Student Success series from LHS).
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Appendix A
Summary of Rental Programs
INSTITUTION

NUMBER
OF
STARLABS

TEACHER
TRAININGLENGTH

TEACHER
TRAININGCOST/
TEACHER

RENTAL
PER DAY

COST
PER WEEK

Lawrence Hall of
Science

3

3 hrs.

$40

$50

$150

New York Hall of
Science

13

4 days

$400

$99

approx. $271

Museum of the
Rockies

3

none

N/A

$50

$100/3 days
$240/8 days

Muncie Children’s
Museum

1

1 day

$25

$125

$375

Lakeview
Museum of Arts
& Science

1

4 days

$20-$100

$60

$250
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Appendix B
Lawrence Hall of Science
StarDome Checklist

4 Clip-on lights
4 Reflectors for clip-on lights
4 Red light bulbs (40 watt) +2 spare red
light bulbs
2 Short poles for clip-on lights
1 Long pole for clip-on light
2 9-foot (3m) extension cords
1 25-foot (8m) extension cord
1 Power strip
2 Flashlights
1 Light pointers
4 Pairs of NiCad C-cells
4 C-cell charger holders
3 Pairs of NiCad D-cells

3 D-cell charger holders
3 Dual NiCad charging units
1 Resources for Teaching Astronomy (PASS
Volume 3)
1 Manual for Using a Portable Planetarium
(PASS Volume 4)
1 Constellations Tonight Planetarium Show
(PASS Volume 5)
1 Box of miscellaneous spare bulbs and sun
covers (includes 1 main star bulb, 1
pointer bulb, 1 side light bulb and 1
fuse)
1 Duct tape
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The STARLAB Teacher Training & Rental System at the New York Hall of Science
Since 1985, the New York Hall of Science in Flushing Meadows- Corona Park, New York, has
been running teacher training workshops on the use of the STARLAB portable planetarium.
Teachers certified in the use of STARLAB put their students in the position of first person
observers to various day and night sky events. In the nine years since the program's inception,
1800 teachers from the New York Tri-State area have been certified as STARLAB teachers.
Based on the success of this program, the National Science Foundation has awarded the Hall of
Science $597,761 to replicate this teaching program in eighteen rural science centers around the
country.
STARLAB, manufactured by Learning Technologies, Incorporated, is a portable, inflatable
planetarium that takes only five minutes to set up. The dome is rolled and packed in a duffel bag.
A small box includes a normal room fan, and another box contains the projector and computergenerated starfield cylinders. Teachers can take the planetarium to their classrooms after
completing a four-day training course.
The student's natural curiosity about how the universe works is reinforced with inquiry-based
activities and predictions that can be readily checked. Students don't just listen to an answer, they
see that answer modeled in the simulated sky making it more real to them. This provides the
teacher with a powerful tool to increase the number of student questions by modeling what
actually occurs in the sky.
Lessons can provide hands-on modeling of how the Sun and Earth system works to give us the
different seasons. The difficult concept of the moon's changing phases can also be modeled for
the student by placing him in the position of the first hand observer. This provides a more
concrete experience, facilitating greater understanding.
The Hall of Science has been reaching out to the various school districts in its area to provide
training in the use of STARLAB since 1985. The Hall’s program to train teachers to rent and
present STARLAB demonstrations to their classes is a unique innovation in a museum's use of
STARLAB. The teacher already has a rapport with the class, and the students love it when they
see their teacher "bringing the stars" to their classroom.
Through the four day course, teachers become competent in the use of STARLAB as a practical
tool to teach astronomy. The mechanics of STARLAB operation become second nature. Even
rolling the dome back into the bag (an insurmountable task at first) is quickly mastered. Teachers
leaving the course take with them a skill that will enhance their students’ conceptualization of
natural events. Not only will they get answers to their questions, but also they will start to form
totally new questions that will lead them in new directions.

47-01 111th Street. Flushing Meadows Corona Park. New York 11368; Telephone 718-699-0005; .Fax 718-699-1341
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Teachers who identify themselves as non-science-able develop improved self- esteem as they
learn how to operate the equipment. Teachers regularly report a new confidence in their ability to
teach science, and spend more class time on science subjects and activities. Furthermore, this
teaching time is more likely to use inquiry and hands-on activities.
Science centers seeking to take part in this STARLAB replication program must be located in a
rural area that is at least one hundred miles from a major planetarium. Rural science centers
making connections with the elementary schools of their areas will become even more valuable
teacher resource centers by training teachers and renting STARLAB to them.
To assist in the replication of the STARLAB teacher training workshop, qualified rural science
centers will receive $5,000 towards the purchase of a STARLAB from Learning Technologies.
The remaining $5,000 purchase cost will be raised by the participating rural science center. The
replication program also provides travel fare for participating rural science center staff to the
Hall of Science for one week to certify them in the use of STARLAB, and $3200 of stipends for
staff salaries for each participating science center.
Rural science center staff participation in the program will provide an initial model of the teacher
training program for future replication at their science center. These staff members will also
attend an additional fifth training day to review further concerns and logistics in the presentation
of the four-day STARLAB course.
The program requires all participating science centers to train twenty of their local teachers in the
year following participation in the Hall of Science's course. To assist in this certification, two
Hall of Science staff members will attend each science center's first teacher training program.
For further information about the New York Hall of Science's replication program please contact
John Barbiero, Assistant Science Instructor, or John Hammer, Manager of Education, at the Hall
of Science. They can be reached by phone or fax at the numbers provided on the first page, or by
e-mail at nyhallsci@aol.com.
Editor’s Note: Preeti Gupta is now the Director of Education
e-mail: pgupta@nyhallsci.org

38

Editor’s Note: You should visit various museum websites for updated information. For
example, I found the following information on the New York Hall of Science site.
http://nyhallsci.org/nyhs-education/ed-education/ed-teacher.html#trainingequiprent
For Teachers of All Grades
STARLAB
Learn how to operate the STARLAB Planetarium, use the Participatory Oriented Planetarium
(POP) approach and develop an understanding of basic astronomy. Design and deliver your own
exciting STARLAB programs.
Topic: Astronomy
Session: Four days
Fee: $350 per person (Graduate credit available for an additional fee.)
Rental Kit contains: Inflatable, portable planetarium, fits easily into any car. Inflated, the unit
fits into spaces 23' in diameter and 11' high.
For Teachers of All Grades
STARLAB II: The Search for New Lessons
Enhance your STARLAB presentations by learning new astronomy activities, models and
demonstrations. A series of 12 PASS (Planetarium Activities for Student Success) activity guides
are available for an additional fee.
Topic: Astronomy
Session: One day
Fee: $150 per person
Rental Kit Fees
PROGRAM Weekly

STARLAB

Day 1

Day 2

Day 3

Day 4

Day 5

Each
Extra
Day

$149

$99

$49

$49

$49

$25

Note: Rental fees are for consecutive days of rental. Weekends and holidays during which
the rental unit will not be in use are not charged. Special rates for longer rental periods are
available. Renters are responsible for pickup and delivery of all kits.
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“When You’ve Got the Whole World
in Your Hands,
You Can Share it With Everyone”
No Author Noted, USA
STARLAB News, Issue IV, Winter, 1991
It’s happening more and more: school budgets are cut and with pressure on school budgets
some of those little extras go, including field trips. But communities are responding to these
changes quickly. In some areas Parent-Teacher Organizations are raising money to fund field
trips or, when that’s not possible, to bring the trip to the school. And, in many parts of the
country, the places that had been the aim of field trips (museums) are picking up their
equipment and taking it to the school.
In 1990 the St. Louis Science Center brought its most successful program into the community
60 times. That program, one of many so-called “outreach” programs developed by museums,
revolves around STARLAB. “During that time, some 20 schools rented the portable
planetarium,” said Cassandra Jones, outreach program coordinator for the museum. “We have
two programs, one with Native American Skies and one called Constellations,” said Jones, who
has been coordinator for about a year. “We train teachers in the summer to use it and rent it
during the school year. They make up their own programs and curriculum.” The program has
been so successful, she said, the museum is anticipating the purchase of another STARLAB to
train additional teachers and then provide refresher courses and advanced training. The New
York Hall of Science uses nine STARLABs to train teachers who then rent the equipment for
their schools.
But that type of training and outreach does not work everywhere. “In Boston last year,
STARLAB was taken out to the community more than 80 times,” explained David Wood,
program manager for STARLAB at the Boston Museum of Science. “We tried to train teachers
and then have them rent it and do refresher courses once a year but the teachers didn’t have the
time.” Instead, the museum presents the programs (as many museums around the country do)
giving an activity packet for the teachers to do with the students back in the classroom after the
program. “One activity is the construction of the Big Dipper in three dimensions,” Wood said.
During another activity the students build a Big Dipper finder using two pieces of cardboard.
They put together the date and time on a dial and then see it in the sky. “After they have seen it
in the STARLAB, they concentrate on the Big Dipper to find other constellations. We want
them to go out that night to find the constellations they found in STARLAB...The constellations
are then used to go into different concepts such as why the stars vary in their color, about the
surface temperatures of the stars, how far away stars are and what a light year is...It’s
interactive. We ask the kids what they’re studying. If they’re studying Leo, we can point it out.
In a big, fixed planetarium, you have to guess at what they’re studying. Here, they’ll tell
you...And they just love being in the portable planetarium. They are overwhelmingly
enthusiastic. They’re amazed the first time they realize they have enough framework to look up
in the sky and discover things for themselves. STARLAB gives them that gateway...As a result
of the STARLAB outreach program, students coming into the fixed planetarium at the Boston
Museum of Science are better prepared for it. They have a much better understanding of what’s
going on,” he said. “They go
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home and show Mom and Dad. It empowers the students. Schools or groups in the Boston area
interested in having a STARLAB come to visit can call 1-800-722-KITS to contact the
museum’s school outreach program department.
“The Lakeview Museum of Arts and Sciences portable planetarium outreach program provides
six elementary school shows, based on grade level,” explained Georgia Neff, planetarium
producer/STARLAB educator. “While the educational content of these presentations is
high, covering such diverse topics as the Underground Railroad, finding directions, creative
writing, the northern lights, mythology (Greco-Roman, American Indian, etc.) and more
conventional subjects such as galaxies, constellations and planets, these are experiences and not
only lessons. The excitement generated by a STARLAB visit can be harnessed for more
mundane classroom work...The program, which is a multi-media presentation, uses auxiliary
hardware, including a carousel slide projector with a 2-1/2 inch lens and cassette player. The
museum also started a small scale version of its collection of stuffed animals and dolls which
are representative of particular constellations...They are extremely useful in making a young
child feel more secure, an older child less self conscious and fixing the names of constellations
in young minds.” Over the last two years, the museum has added the “Humanities and the
Stars” series for high school students and for the junior high, a program called “The Incredible
Journey” which utilizes both the starfield and biological cell cylinders. “That program,” Neff
explained, “includes concepts, activities in the STARLAB, classroom preparation and follow-up
and provides a vocabulary list of words used in the program.” “Are we done?” Neff asked
rhetorically. “Are you kidding? Next year we plan to add moon balls and an additional
cylinder. The extra trouble of our extra equipment pays extraordinary dividends!”
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“STARLAB Training”
by John Lang
Clear Skies
Portland, OR
USA
(This write-up is part of a hand out that is used at teacher training sessions as a
supplement to A Manual for Using Portable Planetariums, PASS, Vol. #4 by Gerald
Mallon, Ed. D.)
Odds and Ends: Make sure you have these things with you:
·
·
·
·
·
·

Duct tape
Brush or whisk broom (to clean tunnel and dome floor)
Extension cord (for plug strip)
2 complete sets of rechargeable batteries, tester and charger
AA Maglite for seating
Headlight (headband mounted flashlight, for setting up)

Special Effects:
·
·
·
·
·

Sound: Seiko MX-2 boom box or Fostex X-28 multi-track tape deck and AR Active
Parners powered speakers
Sure SM-10A head mounted microphone supplemental images
Slide projector with ISCO 70-1 20 mm 2.75-3.75” zoom lens
makeup mirror
red cove lights

Suggestions:
READ THE BOOK!! READ THE BOOK!! READ THE BOOK!! PASS #4. For planet
positioning, subscribe to Abrams Sky Calendar, get small moon phase calendar, keep with
projector. Sweep floor where dome will be set up if necessary. If thin wrestling mats are
available, tape them together. Use duct tape to tape all cords and the dome down so it doesn’t
“float”. (Tape only one side so that you can still lift the dome for emergency exiting.) Have
students remove shoes (optional). Enlist first student to be door person. For old style pointers,
slide, do not drop batteries in pointers. Remove batteries for transportation and bulb changing.
Never touch projector bulb with fingers, turn up slowly, then back off a little, let bulb cool
completely before protectors go on. To position projector properly in the dark, place masking
tape telltales on date ring and latitude indicators corresponding to your location and date. Make
sure there are going to be no fire drills during programs. Check spare bulb inventory, if
multiple users, keep operation log.
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“Designing a STARLAB Training Program”
by Gary Kratzer
STARLAB News, Issue VII, Spring 1993
Sulpher, LA
USA
A good STARLAB program depends on good training. Programs can fall apart due to poor
training. Let’s talk about the key elements to consider in planning an effective STARLAB
training session.
·

All good training sessions should involve hands-on practice by the participants. For
instance, allow them to set up and take down the dome. Most of the educators I have
been privileged to train have said that they were afraid that they would not be able to put
STARLAB back into the bag. In all of my training sessions, everyone experiences setup
and takedown.
I stress to all participants that the operation of the STARLAB projection system is the
easiest
one can come by. “There are just two knobs,” I say, “one for the left hand and one for
the right.” Now for the participants’ turn. Try letting each person set the projector for
the day of the month they were born. Allow participants to practice setting the moon
phases and planets. I give each person a card with a designated moon phase and month
and personally oversee the correct placement of each. Planet positioning is much more
time consuming. I teach the Celestial Coordinate System and allow participants time to
practice plotting planet coordinates on ecliptic maps. They quickly realize that this
system is not that different from plotting a hurricane on a tracking chart. All
participants experience supervised practice with the planet projectors in the dome.
Remember, many participants have not had extensive astronomy training, so go slowly.
It is well worth your time to go over the correct way of changing bulbs. Bulbs are
expensive but with proper care can last many hours. The idea of not touching the
projector bulb must be mastered by all. Remind them not to push the bulb in too far
when replacing it. Collapsing the wire leads will result in the bulb sitting too low in the
projection socket. This will result in star projections being too high, meaning that the
horizons will be too high thus cutting off constellations that would normally be seen.

·

Give special attention to your personnel. If possible, try to separate teachers by grade
levels. One should be keenly aware that kindergarten teachers can often be intimidated
by teachers of higher grade levels. Don’t assume too much! Teacher prep courses
cannot possibly prepare teachers for all teaching experiences. It is better to do a few
things well than many things poorly.

·

Activities should be linked to the types of cylinders that will be available with the unit.
Plan to have everyone participate. STARLAB is a multi-disciplinary teaching tool. Do
not limit your activities to just astronomy. Many new curricula are available from
Learning Technologies, Inc. that integrate various subjects.
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·

Give advance warning to participants about the physical limitations of STARLAB.
Remind them that they will be sitting on the floor and may wish to bring a pillow or boat
cushion to sit on. Take frequent breaks.

·

If possible, plan to conduct follow-up training sessions. This is perhaps the most crucial
part of a truly successful STARLAB program. STARLAB users will forget things
unless reviewed and practiced frequently. Many times a teacher will not be able to use
STARLAB for several months due to rotational sharing schedules.
Follow-up training sessions allow for review and reinforcement as well as the
presentation of new ideas, maintenance tips, and fresh activities. My school system
allows three follow-up workshops per year in our elementary program. Long before
workshops, a questionnaire is sent to STARLAB users to find out what they really need
help with. The design of workshops will reflect participant requests with a certain
amount of time designated to new activities as well as review.

·

Evaluate your program regularly. This is the best way to improve. Participants can be
quite frank! In analyzing the results of an evaluation, you will be able to pinpoint
problems and correct them before your next training session.
Improvements in Science Education come through good educators, so plan to train them well.
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“Berkeley Program Brings
Astronomy Down to Earth”
No Author Noted. USA
STARLAB News, Issue IV, Winter, 1991
One woman ranks it as one of the “top 10” of anything she’s ever done in her life. Several
others actually crave the experience. And still more become almost despondent when they can’t
participate. This is not some far-out, weird out-of-body program. All of these people refer to a
rather simple-but small-educational program held...at the Lawrence Hall of Science in Berkeley,
CA, called POPS, short for Participatory Oriented Planetariums Program.
“The program, funded by the National Science Foundation (NSF) and Learning Technologies,
Inc., is comprised of a three-week, intensive workshop, held six days a week and geared to the
teaching of astronomy and science teachers,” explained Alan Gould, director of the program.
“Two sessions are held for a maximum of 25 teachers and for the past two years, more than 120
people have applied for the program. Some we’ve had to turn away twice,” he said. He and the
other instructors (other teachers, astronomers, New York Hall of Science staff members) look
for people who are able to “reach a large number of teachers in their districts.” The program is
free. The participants receive a $900 stipend, airfare to Oakland, all the necessary materials,
plus room and board. “It’s a pretty good deal,” he said matter-of-factly. “We’ve had nothing
but people raving about it.”
The concept for the POPS program actually began in 1978 when Alan Friedman, Lawrence Hall
Director at the time and now New York Hall of Science Director, applied for a grant from the
National Science Foundation for hands-on planetarium workshops. The grant came through and
five workshops were held around the country at planetariums. “Planetarium directors were
trained in participatory techniques,” explained Gerald Mallon, who was a major source of
curriculum ideas and guides. As a result of those original programs, Friedman, along with
Lawrence Lowery, Steven Pulos, Dennis Schatz and Cary Sneider, put together a Planetarium
Educators’ Workshop Guide, which, over the years, has been revised to enhance the POPS
program. The new, revised guide for teachers is entitled PASS, for Planetarium Activities for
Student Success. “The goal was to produce material for teachers in middle schools so that they
could present a planetarium program either in STARLAB facilities or in permanent ones,” said
Mallon, who was a collaborator and consultant for the guide. “The overall goal was to give
them background in educational theory as to why certain presentations are better for certain
ages and to give sample lessons which they could adapt to their own situations and students.”
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“The eight-volume publication includes a revised edition of the original planetarium educators’
workshop guide; a collection of activities for a school planetarium; a resource guide which lists
companies that sell slides, books and equipment as well as related organizations; a manual,
geared to STARLAB, on how to use a portable planetarium; and several scripts for planetarium
shows, including constellations, the Red Planet Mars, Moons of the Solar System and Colors
and Space. Each script, actually a volume in itself, has related classroom activities for teachers
to use in the classroom either before or after a planetarium visit, Gould said.
Each POPS participant receives a PASS guide. LTI paid the printing costs and has provided
funding for 10 additional follow-up workshops. “The participants work hard,” said Gould, who
is assistant director of the Astronomy Education Department at Lawrence Hall of Science of the
University of California. “It’s not passive. It’s focused on activities. That’s the key.
Everything we do are examples of participatory or activity-oriented learning. One of the main
things they (the participating teachers) learn is that a planetarium visit is a pretty motivating
thing. It’s particularly effective if there are activities dealing with the program, things to do
beforehand and the related ramifications afterwards. It can be pretty enriching.” The program
includes a one-day visit to a permanent planetarium, the Lick Observatory, star gazing in the
evenings, experiments with model rockets, use of telescopes, magnifiers and color analyzers,
and more. “As part of the program, participants must devise their own activity,” he said.
“We’re proposing to have future institutions (programs) next summer,” Gould said. “But we
need funds.”

“An Outreach Program Without Going Out!”
by Jerry Vinski
Raritan Valley Community College Planetarium
North Branch, N J
USA
Workshop Presentation
1996 MAPS Conference, Boston Massachusetts
The RVCC Planetarium STARLAB Workshop is a week long, full day, program for teachers of
grades kindergarten through grade eight. The program is designed to teach the participants basic
astronomy and how to use STARLAB, a portable planetarium. Mornings are devoted to specific
topics in astronomy with hands-on activities by using the RVCC Planetarium and multi-media
equipment to clarify certain points. This is the time when available resources are reviewed and
most group discussion occurs. Late mornings and afternoons are devoted to working in groups
of five in STARLAB. Concepts in the morning sessions are now applied in STARLAB. At the
same time, set-up of planets, moon phases, seasons demonstration and changes in latitude are
explained during set-up of STARLAB. Forty teachers participate in the program each summer.
In order to find participants, a brochure was developed and printed by RVCC. It was mailed to
the 1,200 teachers and school administrators on the Planetarium’s mailing list. Newspaper
articles about the program resulted in fifty-two phone inquiries. One hundred and forty-seven
teachers applied. Selection was based on a first come, first served basis.
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Week one of the summer 1994 Workshop was devoted to teachers of grades K-3. Twenty-one
teachers attended this week. There were two kindergarten teachers, seven first grade teachers,
six second grade teachers and six third grade teachers.
The second week was geared toward fourth through eighth grade teachers. In this group, there
were nine fourth grade, three fifth grade, two sixth grade and one seventh grade teacher. In
addition there were two teachers who taught science for grades 4-6, one in grades 6-8 and one
teacher who works in a resource room. There were nineteen teachers in the second workshop.
Each teacher received a solar system poster, cloud chart, PASS Volumes 1-6, Abrams
Planetarium starcharts, astronomy resource list and copies of classroom and planetarium
activities for grades K-8 from the International Planetarium Society. This material was
distributed, discussed and demonstrated throughout the 4 days.
STARLAB may be rented for a minimum of two days ($75) and a maximum of two weeks
($150 per week). One teacher rents STARLAB for three days twice a year. One rents it for two
weeks at a time and two teachers rent it for one week in the Autumn and one week in early
Spring. All other teachers rent it for one week per school year. A “How Did You Use
STARLAB” questionnaire was filled out by 25 teachers when they returned STARLAB; six
teachers did not respond to the questionnaire. These were teachers who did not return it in
person. A colleague, spouse or volunteer returned it and took the form with them. The
following results are from the 25 respondents:
638 lessons given to 10,519 students and 1,423 adults
Besides the regular night sky cylinder, the Greek and Native American were the most often
used. These two were used by sixteen teachers. The African cylinder was used by six;
Chinese-four; cell-four; HA Rey-two; tectonics-two; longitude/latitude-two; and southern
sky-one teacher.
All teachers presented the current sky to their class. Most conducted a lesson for all the
students in their school. These lessons consisted of constellations and myth/legends of the sky
from several cultures. This varied greatly depending on time and what the teacher felt most
comfortable with. Only five teachers included the planets in the proper position in the sky and
only three did lessons on moon phases. Three others did lessons on why we have seasons. Two
did lessons on the spectrum.
Two review sessions were scheduled for the first year of operation. November 10th (1994),
during New Jersey Teachers Convention, and January 6th, 1995 were scheduled as review days.
No new material was introduced. Twelve teachers attended the November sessions and sixteen
attended January’s. Although the teachers were grateful for the extra help, it did not seem to be
necessary.
Status of Current Waiting List
For the Summer of 1995 Workshop we did not create a new brochure and did not actively look
for participants. A letter and registration form were mailed to the 120+ teachers on our waiting
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list. The 40 slots were filled within one week of the mailing. Many of these teachers were
colleagues of previous graduates. One school has a STARLAB. There are currently 83
teachers on our mailing list interest in STARLAB training.
Not all of our workshop graduates have used the STARLAB in the schools. It seems that one of
the major reasons is that they do not have adequate space. Some claim that they cannot
reschedule gym classes or it would interfere with lunch. They seem to be interested and
enthusiastic during the workshops but something keeps them from taking the extra step to used
STARLAB. Having a partner to team teach with is a great help for people who were not
previously knowledgeable in astronomy. It can be overwhelming. Using STARLAB is not for
everyone. It is unclear why they signed up in the first place. It does not seem to have been the
stipend. They did not know what this program entails. Although most had seen STARLAB,
some had no idea what it was.
Future Plans, Improvements, Needs
·

In future workshops, we will encourage 2 teachers from the same school to attend, in
order to increase their confidence. What information one may forget, the other
remembers. The 4 “teams” of teachers that went through the first years training are
doing quite a bit of astronomy and also now rent STARLAB both in the Fall and Spring.
The teachers who are alone, return STARLAB with comments like, “It was great;”
“Everyone loved it, kids, teachers, parents, principal, board members, even the
custodian! But I’m beat!”

·

Sponsor a yearly 1 day conference to be held in the early fall for STARLAB graduates
either as a meeting which would include many people from the region or a conference
just for our own graduates.

·

STARLAB has affected the permanent facility in a very positive way. First, the small
rental fee helps to defray our general operating costs. Secondly, the number of school
groups visiting us has increased because of the STARLAB program. Of the 40 teachers
in the workshops, only 6 had ever brought their classes to our facility before.
Twenty-two of the thirty-one teachers that used STARLAB also brought their class as a
culminating activity to their lessons on astronomy.
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“The Stars Shine Brightly in Nova Scotia Schools”
by Mary Lou Whitehorne
STARLAB Planetarium, Lower Sackville
Canada
IPS 2000 Conference Paper
Abstract:
Astronomy awareness is on the rise in Nova Scotia, thanks to The Atlantic Space Sciences
Foundation (TASSF), a group of volunteer amateur astronomers, who have been working hard
since 1990 to promote astronomy and space science in both the public and educational sectors in
Nova Scotia. They have enjoyed considerable success through several different avenues and with
a variety of partners.
Initial Outreach
1994 saw the Foundation's first real effort with the successful implementation of a Challenger
Learning Centre teacher workshop, "Touching the Future, Linking the Classroom with Space."
This coincided with an astronomy outreach program that put hands-on classroom activity lesson
plans into the hands of 250 Nova Scotia teachers.
The Halifax Planetarium
The second area where the Foundation has been very active is the small and aging Halifax
Planetarium. For several years the planetarium hosted both public and school programs,
introducing thousands of Nova Scotians to the wonders of the night skies. Sadly, the scope of
this effort has now been reduced somewhat due to lack of institutional support from the
government agency that owns, and is responsible for, the planetarium.
Tailor Made Universe
TASSF now operates more limited programming in the Halifax Planetarium. Called “Tailor
Made Universe,” this program offers custom planetarium shows to groups and classes that book
in advance. TASSF made arrangements with astronomy graduate students at Saint Mary’s
University Department of Astronomy & Physics to provide planetarium programming to school
and community groups on a flexible schedule. The number of planetarium programs offered
each year varies with the changing number of available graduate students, but somewhere
between 1000-2000 students each year enjoy our “Tailor Made Universe.”
STARLAB – Our Flagship Program
Astronomy education in Nova Scotia has reached new heights in recent years with the advent of
our STARLAB portable planetarium program. The STARLAB is one of Nova Scotia's most
dynamic and successful science outreach.
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No matter where the STARLAB goes, there’s always a line-up to get in
The STARLAB portable planetarium has been operating in Nova Scotia for
the past four and a half years and has been wildly successful during that
time. The waiting list for the STARLAB can be anywhere from six to
twelve months long and the unit has been in continual use since its
introduction into Nova Scotia schools.
Amazed stargazing in the STARLAB planetarium dome.

Students and teachers enjoy the STARLAB learning
environment.
STARLAB Teacher Workshops
TASSF provides teacher training and support for the STARLAB. On average, the STARLAB
sees between 8000 to 10,000 student visits per year. At present, approximately 35,000 students
have enjoyed Stalab. Student visits vary from 150 to 1000 students per week.
There are over 160 qualified STARLAB teachers in Nova Scotia, all of whom enthusiastically
endorse the program. Students love it, parents enjoy it, and it is usually the talk of the town
when it visits a school. It is used at all grade levels and in all areas of the curriculum. As
teachers become more familiar with the capabilities of the STARLAB, and more confident in
their own abilities, they see more and more ways to use STARLAB in their daily teaching.
Workshops are offered at two different levels -

Basic Workshop Content:
•
•
•
•
•
•
•
•

familiarization with the
STARLAB
set-up and take-down procedures
safety concerns
basic sky orientation
constellations
sky lore
moon phases
curriculum links

Advanced Workshop Content:
•
•
•
•
•
•
•
•

the celestial co-ordinate
system
sky motions
length of day
reason for the seasons
more constellations and sky
lore
the zodiac; astrology vs.
astronomy
light & colour, dark
adaptation
more curriculum links
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Our Expanding Universe
TASSF is now implementing its second annual 4-day Astronomy Summer Institute for interested
teachers. This program gives teachers the astronomy background they need to fully engage their
students in an exploration of the universe. The great success of STARLAB has led to meetings
with Nova Scotia Department of Education officials who want to see this type of astronomy
education and the STARLAB program expanded even further in the schools.
Summary of Activities 1990 – 1999
Halifax Planetarium
¾ Public, School & Community groups (1990-1997)
24,000
¾ Tailor Made Universe (1997-1999)
4,000
Teacher Outreach – Lesson Plans & Workshops
450
STARLAB Mobile Program (1996-1999)
30,000
-------------------------------------------------------------------------------------------Grand Total
58,500

Conclusion
Astronomy is universal in its appeal and application. It is the oldest, largest and grandest
of the sciences. It has influenced every aspect of every culture ever to have existed on
Earth. Everyone has at least a passing interest in what’s “up there.” Most young people
have an intense interest in the subject and enjoy its study accordingly. Given this level of
interest, it would seem to be wise to take advantage of all that astronomy has to offer to
enhance the quality of education in today’s schools.
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“Distance Learning and STARLAB”
by Gary D. Kratzer
STARLAB News, Issue XXV, Spring 2001
Sulpher, LA
USA
Imagine training two groups of teachers in different states at the same time. Sounds impossible at
first, but by the graces of modern technology, it is possible. Distance learning involves linking
training or learning sites via modem or network and facilitates literal face-to-face television
communication between participants.
The idea of training teachers to use STARLAB by distance learning began when Becky Hill, of
Natural Bridge, Virginia received her training in 1994 from the National Science Center,
Augusta, Georgia. Becky became a true believer in STARLAB. She rented one for use in her
school with funds provided by the school's Parent Teacher Association. As time passed, Becky
realized that other teachers needed to be trained in the use of STARLAB. In 1998, Becky applied
for and was awarded the Christa McAuliffe Fellowship. Part of the award was used to train
teachers to use STARLAB.
Over a four-year span, Becky never lost contact with her mentor, Cheryl Zimmerman, Program
Manager for the National Science Center. The two discussed ways to train teachers effectively
and consistently. Thus the idea of distance learning was born. Cheryl shared with Becky the idea
that two groups of teachers would receive training at the same time but would be located in
different sites. Becky quickly embraced the idea and planning began. Cheryl was already
familiar with the National Guard Distance Learning Classroom at Fort Discovery and was
allowed use of the equipment. The two sites included Fort Discovery located at the National
Science Center in Augusta and Dabney Lancaster Community College located in Rockbridge,
Virginia. The participants numbered 11 at the Virginia site and 10 at the Georgia site. Classes
took place on two weekends in September.
During the training, participants were able to communicate back and forth via television cameras
and monitors. Thanks to the experience of Cheryl, Becky, and the speed of light, the group was
extremely well facilitated. The teachers experienced participatory activities developed by Cheryl.
The NSC Distance Learning STARLAB participants were required to share lessons with the
group from a variety of curricula and to present current starfield programs from the NSC training
manual to an audience. Additional activities at each site included night observing sessions to
supplement what was learned in STARLAB.
Cheryl is a 1990 graduate of the POPS Institute (Participatory Oriented Planetariums for
Schools) sponsored by the Lawrence Hall of Science, New York Hall of Science and Learning
Technologies. The NSC Level One training is based on the training Cheryl received at the
institute.
After completing the training, the enthused group of 21 returned to their districts and prepared
for the arrival of STARLAB. During the months of October and November the group shared the
use of a STARLAB. Becky reports that over 5000 students were introduced to STARLAB as a
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result of training 11 teachers. Zimmerman's class in Georgia consisted of Fort Discovery staff
explainers as well as classroom teachers. The large portable STARLAB is used to present public
programming at Fort Discovery and these explainers were trained at the same time. Becky is
now writing grants to bring the teachers back together in the near future to receive level 2
training from the National Science Center.
Distance Learning Provides:
•

a format to exchange ideas and share with a variety of audiences.

•

a larger network of training sites.

•

academic support for a much broader educational community.

•

a way for teachers to connect to each other across state and regional boundaries.

•

real-time communication, visuals, observation and sharing.

The National Science Center (NSC) is the result of a unique partnership between a nonprofit
organization (NSC, Inc.) and the U.S. Army. The headquarters of the NSC is Fort Discovery,
located on the Riverwalk by the Savannah River in Augusta, Georgia. Fort Discovery is a
family-oriented math and science center as well as the home base for an array of national
educational outreach programs. The primary mission of the NSC is to improve technical literacy
and to encourage an interest in math and science careers. This mission is met through the
interactive activities at Fort Discovery and through the educational opportunities offered
nationwide. The two floors of Fort Discovery cover 128,000 square feet and house more than
270 interactive exhibits. All of the exhibits are hands-on or "minds-on" activities that challenge
the visitor to learn more making STARLAB a natural fit. NSC currently owns seven STARLAB
planetariums, one of which is used as a permanent feature for daily public shows. The others are
used for outreach and projects like distance learning. Other exhibit topics range from the
fundamentals of electricity to the complexities of biomedical equipment. A high-tech theater
experience traces the dramatic evolution of human communication from the caveman era through
modern day advances. Attractions around the center are designed to involve the visitor and spark
the imagination, particularly near the giant Tesla Coil where our own "indoor lightning storm" is
created. Other Fort Discovery features include a gallery especially for young scientists ages
seven and under, a computer lab, regularly scheduled exhibit and science demonstrations, a
Science Store, and an adjacent restaurant overlooking the Riverwalk.
For more information contact:
The National Science Center, One Seventh Street, Augusta, GA 30901 · Phone: 1-800-325-5445
· Fax: 1-706-821-0269 · www.NationalScienceCenter.org
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“Facilitating an Effective STARLAB Program”
by Gary D. Kratzer
STARLAB News, Issue XXIV, Fall 2000
Sulpher, LA
USA
What is the secret of running a successful STARLAB program? Some of the key elements that
immediately come to mind are organization, planning, support, commitment, and professional
development opportunities . . . just to name a few.
One good example of such a program hails from Shreveport, Louisiana. The Caddo Parish
School System is one of the largest in the state. Jane Wojecki, Staff Development Specialist at
the Staff Development Teacher Resource Center facilitates the STARLAB program for 45
elementary schools. She has overseen the program for nearly 6 years. Jane gladly shares the
following important strategies and techniques she has developed in refining and improving the
Caddo Parish STARLAB program.
1. The scheduling of STARLAB is done in the spring. This allows adequate time for teachers to
plan their STARLAB visit for the following school year. Teachers are allowed to request dates
by priority due to special school-wide events during the year. This added flexibility works to the
advantage of the teachers. When scheduling, be sure to look ahead to the next school year
calendar to consider events such as statewide assessment, holidays, etc.
2. Teachers are given a list of cylinders that come with STARLAB and a list of the other
cylinders that are available by special request. The teachers rank the additional cylinders that
they would like to receive (total of six). Jane occasionally swaps cylinders from school to school
to accommodate special wishes.
3. STARLAB is delivered to a school by a trained facilitator. This individual is able to make sure
that everything is in working order. When picking up the STARLAB, the facilitator checks for
missing items, if any.
4. Administrators are made aware of their school's responsibilities during scheduled meetings
and in writing. The school's responsibilities include mopping the floor, vacuuming, making space
for the STARLAB, etc. After a few years, administrators know the routine and are prepared
when they are given their STARLAB schedule.
5. Spare parts are made available in case of emergency. Jane has found that if several people are
trained to use STARLAB within a school, troubleshooting any problem is much easier.
6. For school systems with a large number of schools and only one STARLAB, Jane
recommends using a lottery system to allocate time for STARLAB use. For example, a meeting
of administrators would be a good time to draw a number and be assigned a certain block of time
for the remaining year or beginning of the next school year. Schools that are further down on the
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list know ahead of time and can adequately prepare for STARLAB. Using some sort of system
for random selection is very helpful in avoiding conflicts.
7. Jane's operating budget allows for upkeep of materials and parts. She is also able to pay
substitute teachers so STARLAB teachers can attend training sessions. Jane's budget provides for
training consultant fees as well.
8. A good STARLAB program should include plans for regular training sessions, especially for
new educators or schools being added to the program. In selecting participants for training, Jane
gives priority to schools that currently have no trained teachers as opposed to those schools
wanting additional teachers to be trained.
9. Jane recommends that beginners receive a full day of basic set up, take down, bulb changing,
etc. along with a tour of the available cylinders. The second day participants experience gradelevel, curriculum-based activities ready to take back to the classroom. The third day allows
veterans trained in previous years to return for updates and new activities and ideas.
A program similar to the one described above will go a long way in maximizing a STARLAB
investment. In addition, good planning and organization, along with opportunities for
professional development are the key elements in a well-facilitated STARLAB program.
For more information about the Caddo Parish STARLAB Program, contact:
Jane Wojecki, Staff Development Specialist, Staff Development Teacher Resource Center, 1961
Midway, Shreveport, LA 71108, e-mail: Jiw@softdisk.com.

Editor’s Note: Once in a great while the OCM BOCES rents out our spare STARLAB.
The materials included in the STARLAB “kit” are listed on the following checklist:
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STARLAB Rental Unit

Checklist
______2 each

Pointers .............................................................................................._____

______5 each

Planets ................................................................................................_____

______10 each

Moons ................................................................................................_____

______3 each

Projector Bulbs .................................................................................._____

______2 each

Fuses .................................................................................................._____

______2 each

Side Lamps........................................................................................._____

______1 each

Flashlight ..........................................................................................._____

______1 each

Pliers .................................................................................................._____

______1 pkg

Patches ..............................................................................................._____

______1 roll

Duct Tape..........................................................................................._____

______2 each

Batteries (AA)...................................................................................._____

______1 each

Projector............................................................................................._____

______1 each

Starfield Cylinder..............................................................................._____

______1 each

Greek Mythology Cylinder ................................................................_____

______1 each

Fan......................................................................................................_____

______1 each

Power Strip ........................................................................................_____

______1 each

Extension Cord .................................................................................._____

______1 each

Dome.................................................................................................._____

______1 each

STARLAB Manual ............................................................................_____

Please use this checklist as you unpack and repack STARLAB for return
to OCM BOCES MST, 6820 Thompson Rd., Syracuse, NY (315-4332671). Thank you.
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D. PLANETARIUMS
IN
BUSINESS

An increasing number of people have bought their own mobile planetarium and have
started their own business. If you are thinking of starting a business or already own a
business, the following information will be of special interest to you. You can also go to
www.STARLAB.com “Related Links” for a link to more people who are using a portable
this way.
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“Owning Your Own Planetarium”
by John T. Meader
Northern Stars Planetarium
Fairfield, Maine
USA
Workshop Presentation
MAPS Conference, 1993
What should I tell this guy? He’s from somewhere in the Midwest and he wants to quit his job,
buy a portable planetarium and go into business for himself. Any sane person knows that there
is no money in education, right? So why would anyone want to try something as tenuous as
becoming a free-lance planetarian? And why is he asking me these questions?
The answer is simple of course. I’ve done it. In 1987 my wife and I quit our jobs at a science
center in northern Maine and took a STARLAB portable planetarium on the road as a small
business. Our venture really started in mid-1986 when we began ordering equipment,
producing shows and advertising; for a year and a half we worked full time at the Science
Center and put all of our spare time into our new venture. We modified the STARLAB, added
special effect projectors, produced seven different elementary level planetarium shows and hit
the road with our traveling astronomy show. Now, six years later, we offer over twenty
different programs and are serving an audience of about 15,000 students per year.
So this guy wants to know what he should do. It’s a tough question. You’d think I’d be getting
better at answering it because we’ve been getting eight to ten calls a year like this from all over
the country. Yet the answer is different for everyone. There are many variables to consider. Is
this person doing it alone or with someone? What kind of market does he have? What is the
cost of living in your area? What kind of competition is there? What kind of programs does he
want to offer? When does he want to start? The list goes on and on. In the end the decision
has to be his, not mine. I can’t tell someone what he can or cannot do. All I can tell him is
what we have done.
We began preparing for our project two years before we started on the road. There was much to
be done. For several years we had been operating a successful 7.3 meter diameter planetarium
with dozens of projectors and special effects. We had at our disposal audiovisual mixing and
editing equipment and an extensive library of slides and program materials, also up-to-date
books and periodicals. We had been producing and performing relatively complex audiovisual
productions. I knew that to go out on our own we would need to have a similar (albeit scaled
down) setup. Portable planetarium units come with only the dome and star projector. Although
this is the backbone of any planetarium, I knew that, personally, I would burn out with just a
starfield and no other projectors.
The first thing that needed to be done was to pick out and order the equipment we would need.
We began by shopping for the basic portable planetarium; there are several manufacturers. We
picked the STARLAB Planetarium made by Learning Technologies of Cambridge,
Massachusetts (now Somerville, MA). It got rave reviews from our colleagues as professional
and durable. The folks at Learning Technologies were also very helpful and supportive of our
ideas.
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Figure 1. Northern Stars Planetarium general layout of projectors, cables, carpets, and
dome.

The next concern was the peripherals. Other STARLAB users we talked to said they often used
a slide projector, so we opted for four. With four slide projectors we could have a cross-fade in
the southern sky for simple animation, plus east and west pointing projectors. For special
effects we had to be selective. We wouldn’t have space for anything too specialized, so we
tried to list things that could be used in many different circumstances. People suggested it
would be difficult to lug too many such contraptions around because special effect projectors
often have the reputation of being delicate. The suggestion was well taken, so we settled for
only small, well-made effects that could withstand the abuse of being carried about. Steve
Savage of Sky Skan, Inc. was of great help here. We made use of Talent Projectors that Sky
Skan sold. They are lightweight, small, quiet and use low wattage bulbs; this combination of
attributes works well with a STARLAB. We also built many special effect projectors ourselves.
We ended up with a rotating earth, evolving star*, meteor shower*, auroral, lightning, image
rotator, clouds, rain, slew, active sun, rainbow, sunset*, Milky Way and various shadow
projectors. (Projectors marked with an * are Talent Projectors available from Sky Skan, Inc.
http://www.skyskan.com/ All other projectors we built ourselves.) We also put together a
moderate sized slide library. We bought a copy lens for our camera, a slide duplicator, a copy
stand and bulk rolls of Ektachrome and Kodalith films.
We knew that our programming was going to be primarily live and interactive, but we didn’t
want to limit ourselves to just that. From experience we have learned that some subjects are
best tackled by using taped excerpts in combination with a live discussion. This meant of
course that we would need a good sound system. We experimented with many portable tape
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decks, but settled on the Bose Acoustic Wave System. It produces excellent quality sound that
fills the dome. To produce the taped audio portions for some of our programs we bought
production music from Loch Ness Productions (http://www.lochness.com/). This in turn led us
to the purchase of an audio mixing board and two more tape recorders, one cassette and one
reel-to-reel.
Soon we found ourselves with a huge pile of equipment. Clearly some of it (i.e. audio mixers
and camera copy equipment) would always stay at home, but all those special effects and slide
projectors would have to be carried with the planetarium. Carrying them loosely in a box was
out of the question. To run this much equipment would take some type of centralized control
panel, so our console began to take shape. The console had to be small enough to be portable,
yet large enough to house some of the equipment. It also had to control all the projectors. The
finished product measured 71 cm long, 56 cm deep and 66 cm tall.

Figure 2. The control console created for the
Northern Stars Planetarium.

Figure 3. The dimensions, given in inches, of
the control console of the Northern Stars
Planetarium. Total weight: 65 lbs.
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The completed console sits in the center of the planetarium dome with the star projector and a
slide projector on top of it. The north side of the console, where the operator sits, has a control
panel for operating three remote slide projectors. It has eight dimmers and a series of on/off
switches for special effects. We also included a 12-volt DC system for operating small
reversible motors and small lamps. The south side of the console has a locking access door and
several glassed-in ports for special effect projection.
Housed inside the console is a wiring patch board, the 12 volt power supply, and about half the
special effect projectors. Everything inside is bolted in place. When we place the console in
the center of the dome, the projectors inside are automatically aligned and in focus. The
complete console weighs 27 kilograms.
The three other slide projectors and the remaining special effect projectors are divided between
two smaller projector cases that are set side by side on the north side of the dome. One case
houses the two cross fading slide projectors aimed toward the south. The other case, holds a
slewing projector and several special effects, aimed toward the southeast. Cables run from
these cases to the console for remote control access. Two power cords also run under the dome
in the north and follow these control cables to the console.
Our only concern with the STARLAB Planetarium was its acoustical environment. We are all
familiar with the unique acoustics of a domed room. This problem was a given, but we found
two additional acoustical problems with STARLAB. First, the fan used to inflate the
planetarium had to be left on the medium setting to sustain the dome. The noise level of the fan
on that setting was just too loud for me. The low setting, which was acceptable acoustically,
didn’t have enough power to keep the dome inflated. After much experimentation, the solution
cost only twenty dollars: we went to K-Mart and bought another identical fan and Velcroed
them back to back. Their combined strength on the low setting was enough to maintain the
dome, and the combined sound was about half that of one fan set to medium.
Editor’s note: Learning Technologies Inc. has since started to use a more powerful and
quieter fan that may eliminate the problem for users.
Another acoustical problem arose when we set the planetarium up on a hard surfaced floor, like
a gymnasium. The general acoustics were awful. Luckily again, the solution was easy--a
carpet. We chose a very lightweight rug with a speckled brown color that hides dirt well. We
use three rolls of carpeting to cover the area. Each roll is 5.5 meters long by 2 meters wide.
These three pieces, unrolled and laid side by side, cover the floor space. It greatly improves the
acoustics, provides a warm sitting surface for the students, and allows us to hide our cables out
of sight.
The whole venture was financed by my wife’s salary and a small bank loan. For nearly two
years we lived off my salary from the Science Center, while her full salary went into creating
the business of our own planetarium. In late 1987 the second major expense arose, buying a
van to tote all this stuff around. Our total initial investment was about $32,000 worth of
equipment, $18,000 for a van, and most of our free time for more than eighteen months.
While all this was coming together we were also busy creating a mailing list of schools,
libraries, museums and recreation departments. The Maine Department of Education publishes
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a School Directory each year that lists all the schools, public and private, and gives their
enrollment, grade levels, principal’s name, a phone number and address. We had very little
money left for advertising, so we settled on a direct mailing approach. We designed a brochure
as professional looking as we could afford. The timing of mailing these brochures seemed very
important. We planned to start traveling with the STARLAB in December 1987, so we made
our first mailing in January 1987. The idea was to get people thinking about us while they were
thinking about school budgets. Also we enclosed an “if-you-would-like-more-info” type of
note that could be sent back. We mailed about five hundred brochures and received nearly a
hundred notes back requesting more information. We followed up every note with an
information sheet and a personalized letter. This method of mailing enabled us to get specific
names of contact people for our mailing list.
Our second mailing went out during the second week of September. We picked this specific
time so that our brochure would not be lost in a huge pile of summer mail waiting to be sorted.
In this mailing we included a list of our different presentations. Soon after that reservations
started coming in. Within a month our first three months of scheduling were nearly full.
Our first year was quite successful, but doing up to five programs per day, five days a week was
demanding, especially when all we had were seven different programs. To say the least, I got
tired of “Mr. Sun” and “Orion the Hunter.” So when the school year ended, we spent most of
the summer developing six new shows to add to our already popular repertoire. This brought
the number of programs we had to offer to thirteen, and we began offering teacher workshops
and star parties.
We found that it was clearly to our benefit to have a diverse offering. First it serves to help
keep me fresh so that I don’t burn out on repetition. This is a real concern as my entire day
consists of traveling, setting up, and giving shows, then tearing down and traveling home. The
more variety the better. Secondly, it gives teachers and group leaders more variety to choose
from. With a greater diversity of programs, it potentially enables us to visit the same schools
year after year. With a little thought about scheduling no one should ever have to see the same
program twice, even if we visited the same school often.
Our programs now vary from the traditional planetarium fare of “Solar System,” “Sky Tonight,”
“Space Shuttle” and “Telescopes” to less conventional “Sky Legends,” “Dinosaurs,”
“Volcanoes,” “Radio Astronomy,” “Weather” and even “Birds.” Some of these programs are
available to a variety of grade levels such as “Volcanoes” which is available for grades 3-6;
while other programs are grade specific, such as “Pictures in the Sky” which is only for
kindergartners.
We currently update our programs every summer (more often if current events warrant it). We
also try to produce at least one new program each year. Our latest production is a presentation
called “Discovering Geography with Columbus.” Yes, I admit, we were taking advantage of
1992’s hype about Columbus, but teachers kept asking for something on the subject. The
problem I had with Columbus was that it would date itself so quickly. That led me to unite
Columbus with the next most frequently asked for type of programming: geography. By tying
Columbus with geography, and having geography clearly the stronger influence, the hope is that
the show will outlast 1992. So far, so good. It has been quite well received.
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The legalities of starting a business were quite perplexing to us at first. The logical answer
seemed to be that we should consult a lawyer. So we made an appointment. The gentleman
that we met with quickly cut us off when we began to explain what a “Traveling Planetarium”
was, because he said he understood what a planetarium was. He suggested we get to the
business aspect of the deal to save time. That seemed great--cut right to the chase. Then after
twenty minutes he told us our business would never fly because, in his own words... “Don’t you
need a big dark hill somewhere to set this thing up on?” Well, we got another lawyer. It turned
out that all we had to do was apply for a Federal EIN (Employer Identification Number) and
you really only need that if you have employees. I have one, my wife. If you plan to sell wares
of any kind, then, depending on your state, you might need a State Tax ID Number. Being
self-employed, also means that you need to pay quarterly taxes, which you can estimate from
your previous year’s earnings. If you have trouble figuring your taxes, get a CPA.
Insuring the business was also entertaining because we had a difficult time finding a company
who would insure us. I guess our idea hit most of them as just a little too off-the-wall.
Eventually we insured our equipment against theft and other disasters, and we picked up a basic
liability policy.
So this is the kind of stuff I tell this guy from the Midwest. Will he quit his job? Who knows?
The important thing for him to know is that being a free lance planetarian is a heck of a lot of
work. Is it worth it? For some yes, for some no. Has it been worth it to me? You bet!

63

“Owning Your Own Planetarium”
Workshop Presentation II, July 15, 1994
IPS Conference 1994, Cocoa, Florida, USA
by April S. Whitt
Jim Cherry Memorial Planetarium
Fernbank Science Center, Atlanta, GA
USA
This workshop represents the effort and information offered by many planetarium professionals.
Thank you to:
Sally Abert and Rebecca Elfant

City and Country Skies

Dennis Ashton

Stardome Planetarium

Marilyn Bacyinski

Chatterton Planetarium

Dayle Brown

Pegasus Productions

Greg Gansz

Learning Technologies, Inc.

Suzy Humphries

Inter-Action Productions

Richard Knox

Penzance Peripatetic Planetarium

Paul J. Krupinski

Ancient Eyes Productions

Steve Garrow and Steve Tomecek

Science Plus

John Lang

Clear Skies

Wayne Narron

Star Traveler

Gloria Rall

New Jersey State Museum

Susan Reynolds (Button)

Onondaga-Cortland-Madison BOCES
Planetarium

Jim and Shirley Smith

Kensington House Ltd.

Bryan Taylor

Science Alive

Charles Treleaven

Journeyman Education Services

Raymond Worthy

Stargazer Planetarium Services

When Susan Reynolds (Button) contacted me about this workshop in March, my first thought
was, “I don’t own my own business! In America you probably need a lawyer, or at least a
sequoia’s worth of paperwork from the government, right?” And I said, “Yes,” anyway,
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figuring it would be a good learning experience. It has been, and the people with whom I’ve
spoken are profiles in stellar courage and ingenuity.
I started the research by sending a survey by mail or fax to anyone I could think of or find out
about who runs a portable planetarium business, and received 13 replies from English speaking
countries around the world. Here’s a copy of the survey.
IPS 1994
PORTABLE PLANETARIUM WORKSHOP
INFORMATION FORM
Please take a few minutes to complete this form, and return it in the envelope provided, by
May 15, 1994. Thank you! Please use the back of this sheet for further explanations.
Your name: _________________________________________________________________
1.

When and how did you get started in your own portable planetarium business?

2.

Are your programs mostly (check one):
educational ( ) or entertainment (

3.

4.

)

What programs do you offer? (check as many as apply)
science ( ) literature ( ) math ( ) social studies (
other ( ) (please list on back)
Your main audience is (check as many as apply):
mostly schools ( ) special requests ( ) scout groups (

) art/music (

)

) clubs ( )

5.

Did you start with any financial backing? yes ( ) no ( )
wrote a grant ( ) to whom?__________________________________
found other funding ( ) who?_________________________________
did it all on my own ( )

6.

When you set fees for groups, what expenses do you calculate into the fee?
living expenses ( ) insurance/medical coverage ( ) retirement ( )
repair costs ( ) replacement costs ( ) transportation costs ( )
advertising ( ) hand-outs for the audience ( ) other ( ) (please list on back)

7.

Do you advertise? yes ( ) no ( ) paid ( ) or unpaid ( )? How?
newspaper ads ( ) journal ads ( ) mail out flyers ( )
have hired a consultant ( ) word of mouth ( )

8.

What star projector do you use? STARLAB (

9.

What other hardware or control systems do you use?
single slide projector(s) ( ) carousel projector ( ) special effects (
music (tape? CD? speakers?) ( ) dissolve unit for slides ( )
other ( ) (please list)

) GOTO (

) Other ( )___________
)
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10.

What one bit of hardware (projector, tape player, control mechanism, whatever) would
you recommend most highly? Why?

11.

Do you do programs alone (

12.

What one “tip” or advice would you give someone who wants to start a traveling
planetarium business?

) or take a helper along (

)?

Thirteen planetarians responded to this survey. Their information is listed within the
appropriate section of this paper.
GETTING STARTED
The one question I didn’t ask on the survey was “WHY did you get started in your own
business?” Many reasons, I suppose: flexibility of schedule, pure love of travel, personal
satisfaction, the chance to fill a perceived need or to be your own boss...the reasons are
probably endless.
The “How?” section of the questionnaire was answered thus:
1.

When and how did you get started in your own portable planetarium business?

·

“Three years ago we bought one. We had been renting it to use in our school. When
other schools asked us to come we decided to buy one. In our third year we have made
back our investment.”

·

“September 1993: I took early retirement from teaching and used some of the gratuity
to buy a STARLAB Planetarium.”

·

“We are an educational charity and have been operating since 1968. The company aims
to design and develop innovative methods of learning, and works with young people,
disadvantaged people and in particular those who live in inner cities...At present we
have two domes on permanent tour...”

·

“March 1990: Designed and built projector and MKI dome (3 m) for my own classes,
but to be suitable for transportation. Built MK II dome (5 m dia. inflatable) in 1993.”

·

“October 1993: Secured bank loan (first astronomer to receive a bank loan from Key
Bank!), called Greg Gansz to order STARLAB, waited for the mail, packed my car and
off
I went!”

·

“When I saw one of these I just fell in love with it. I took a one year leave from my
school and borrowed the money from my mother to buy this van and STARLAB.”
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·

“Three years after working for a school district that had a STARLAB.”

·

“Had trained many teachers in the use of portable planetariums. When I retired (1993),
decided to continue sharing with teachers through seminars/workshops and presentations
at their school.”

·

“I do this part-time for school groups within two hours of Trenton.”

·

“Purchased STARLAB in 1991, began running it in 1992, use it in school programs and
school holiday activities.”

·

“I bought the STARLAB used from the Lawrence Hall of Science eight years ago and
do programs that go to schools, libraries and camps. Then I became a distributor for
STARLAB.”

·

“Following appointment as a representative for STARLAB (Australia and New
Zealand), I decided to use a school service as a means of financing the business.
Starting in November 1992, we now have three units working.”

·

“1986: Part-time (still teaching), 1992: Full time. Taught astronomy. Built my own
dome and projector.”

2.

Are your programs mostly (check one):
educational ( ) or entertainment ( )
Educational: 13

3.

Entertainment: 1

“Edu-tainment”: 1

What programs do you offer? (check as many as apply)
science (12) literature (2) math (3) social studies (4) art/music (3)
other ( ) (please list)
Other: myths, specialized navigation lessons: “Communications Satellites,” “First
Voyage of Columbus,” “Voyages of Exploration,” “World’s Weather and Trading
Routes,” “Voyage of First Fleet 1788 (to Australia).”

4.

Your main audience is (check as many as apply):
mostly schools (13) special requests (6) scout groups (4) clubs (4)
others listed: resorts, nature centers, libraries, the State Museum

12.

What one “tip” or advice would you give someone who wants to start a traveling
planetarium business? (Note: Additional tips and advice later in this paper.)
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·

“Know your audience.”

·

“Make sure that you have an area within traveling distance of home within which you
can operate as the sole traveling planetarium--then just go for it!”

·

“Do your homework.
(i)
Get a map and lay out a travel time contour. Good highways increase
your range. How many schools can you reach in time to start the school
day? Staying overnight increases costs.
(ii)
You MUST discover who else is doing the same and where.
(iii) From (i) and (ii) you can get an idea of viability.”

·

“There are several experienced operators in Britain who maintain that it is nearly
impossible to maintain a viable business from schools alone. (I have a pension to back
up my income.) There may be a chance if you set up in a large conurbation. I operate in
the North of England and my range is large: from River Tweed to River Humber and
across to the West coast. One operator runs his dome as an imaginary spaceship visiting
dinosaurs.”

·

“Don’t expect to make a living at it.”

It looks like most of the respondents started out all on their wild lones, perhaps with grants, and
that the longest-running business I learned of is younger than 10 yrs. old.
The main advice seemed to be to carefully research the area in which you plan to travel.
Obviously, the traveling planetarium business won’t support too many vendors in one area (no
matter what the Amway people would have you believe).
In John Meader’s Planetarian article “Owning Your Own Planetarium,” he describes the several
years of planning and acquiring equipment that he and his wife went through before starting on
the road. Researching the area you’ll be traveling is essential.
Then there’s the “business” part of the traveling planetarium business. In the United States, the
paperwork and legalities are pretty minimal, if you employ only yourself. You have to estimate
your taxes and pay them quarterly. There are plenty of books about how to get started in your
own business. Here are a few of the good ones:
Attard, Janet, Home Office and Small Business Answer Book, Henry Holt and Co., ISBN
0-8050-2078-0.
Brock, Barbara, editor, Guide to Corporate Support, Publisher: David J. Dell, PhD, Editorial
Offices: PO Box 3649, 1330 Route 206N, Princeton, NJ 08543-3649. Phone
609-497-0777.
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Colby, Andrea, Director of Promotions, “Star Struck: Finding the Funding to Make Your
Dreams of a STARLAB Purchase Come True”; “The STARLAB Funding Finder”;
“Helping Kids Reach for the Stars”, Learning Technologies Inc., 40 Cameron Ave.,
Somerville, MA 02144, USA; Telephone: 1-800-537-8703 or 1-617-628-1459; FAX: 1617-628-8606; e-mail: acolby@STARLAB.com; Website: www.STARLAB.com
Kamaroff, Bernard, Small Time Operator, 1991, Bell Springs Publishing, Laytonville, CA,
ISBN 0-917510-06-2. How to start your own small business, keep your books, pay your
taxes and stay out of trouble. Yearly updates available.
Margolin, Judith B., editor, The Foundation Center’s User-Friendly Guide: Grantseeker’s
Guide to Resources.
Whitmeyer, C., S. Rasberry and M. Phillips, Running a One-Person Business, Ten Speed Press,
ISBN 0-89815-237-2. Suggestions for getting financial and organizational systems in
place.
Proven Tips and Secrets for Winning Grant $$$, prepared by Government Information Services
in cooperation with Education Funding Research Council, 1611 Kent St., Suite
508, Arlington, VA 22209. Phone 703-528-1082.
GETTING FINANCIAL BACKING
Getting the funding to start up a business can be another high hurdle on your way to the stars.
Most of the survey respondents used their own or borrowed monies to purchase equipment and
get underway.
5.

Did you start with any financial backing? yes (3) no (8)

·

wrote a grant ( ) to whom? Royal Society Copus Grant; lottery grants money

·

found other funding ( ) who? Sheffield-Hallam University; borrowed money from
parent

·

did it all on my own ( ): The majority of respondents indicated this was an investment
of their own financial resources. One added, “With assistance from a sponsor, and this
was the use of space in my wife’s school (where she teaches).”

6.

When you set fees for groups, what expenses do you calculate into the fee?
living expenses (9) insurance/medical coverage (5) retirement (1) repair costs (5)
replacement costs (6) transportation costs (10) advertising (4) hand-outs for the
audience (3) other ( ) (please list)
other: motor vehicle, telephone, accounting, office staff, consumables.
one respondent added: “It’s not our main source of income (teaching is).”

Mention your business to EVERYONE you meet!
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Learning Technologies, Inc.’s Betsy Keats has put together an award-winning manual for
grant-writing. There are private foundations and corporate sponsors with money to grant to
innovative and effective programs. Betsy’s list of Fortune 500 company headquarters and
corporations that fund science education are included (This is an out of print booklet. There
are three new publications now. Information about “Star Struck: Finding the Funding to
Make Your Dreams of a STARLAB Purchase Come True”; “The STARLAB Funding
Finder”; “Helping Kids Reach for the Stars” can be found in the Funding Section of this
booklet or go to www.STARLAB.com).
The Foundation Center is THE clearinghouse to check. Helpful librarians can answer
questions, help with research and give suggestions that will help you match your goals with
those of grant-giving agencies. Check out this national service that provides factual
information, and is helpful in finding out where to most appropriately apply for grant funding.
The Center supplies its publications and supplemental resources to cooperating collections in
libraries in all 50 states, and in Australia, Canada, Mexico, Puerto Rico, the Virgin Islands,
Great Britain and Japan. Call toll-free 1-800-424-9836 for a complete address list of all
cooperating collections.
The Center’s data is available on-line through DIALOG Information Services and
Telecommunications Cooperative Network. Contact DIALOG at 1-800-334-2564 or TCN at
212-714-9780.
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Foundation Center National Collections:
79 Fifth Avenue
New York, NY 10003
1-212-620-4230

1001 Connecticut Ave., NW, Suite 938
Washington, DC 20036
1-202-331-1400

Foundation Center Field Offices:
312 Sutter Street
San Francisco, CA 94108 USA
1-415-397-0902

1442 Hanna Building
1442 Euclid Avenue
Cleveland, OH 44115 USA
1-216-861-1933

These national/international corporations have provided funding for STARLABs:
ATT
American Express
Amoco
Bank of America
Champion Int. Corp.
Conoco
Maytag
McDonnell-Douglas Corporation

Morrison-Knudson
Panasonic
Raytheon Co.
Southern Bell
Sun Oil
Sun Sweet
Texaco

Other addresses to try:
Assoc. of Science and
Technology Centers
1413 K Street, NW, 10th Floor
Washington, DC 20005-3405 USA
1-202-371-1171

Rotary Club
One Rotary Center
1560 Avenue
Evanston, IL 60201 USA
1-708-866-3000

Jr. League National Headquarters
660 First Avenue
New York, NY 10016-3241 USA
1-212-683-1515

Learning Technologies, Inc.
40 Cameron Avenue
Somerville, MA 02144 USA
1-800-537-8703

Lions Club International
300 22nd Street
Oakbrook, IL 60570 USA
1-312-986-1700

Division of Materials Development,
Research and Informal
Science Education
Room 635A
National Science Foundation
1800 G Street NW
Washington, DC 20550 USA
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“Fifteen Success Strategies”
by Rick Crosslin
(Rick Crosslin teaches 4th grade at Chapel Glen Elementary School, Indianapolis, IN. He also
reviews grant proposals for the state of Indiana, and has received a few grants of his own.
These tips were published in the May/June issue of LEARNING89 magazine. While his tips
apply mainly to teachers writing grants, they’re helpful for anyone trying to get money for a
project.) (This is a continuation of April’s workshop presentation.)
The following steps improve the chances that your grant proposal will be read - and selected:
1.

Research the organization you’re applying to. What’s their vision? Where do they want
their money to go?

2.

Call the funder’s office and ask what types of proposals they turned down last year - and
why.

3.

If you don’t know how they evaluate a proposal, ask. Do they use a point system? Do
they weight one part (such as budget) more heavily than another (such as objectives)?
If so, write the weighted sections of your proposal with extra care.

4.

Break new ground; don’t reinvent the wheel. And think in terms of a pilot program
(often appealing to funders) that could be duplicated later on a larger scale.

5.

Set a reasonable goal for your project; don’t try to solve all the world’s problems. State
your goal in measurable terms (“The students will complete individual journals and a
class book” not “The students will write better.”)

6.

Present a clear time line for the project, perhaps in outline, graph, or other visual form.

7.

If your project involves compensation for you or others, try to take it in nonmonetary
ways (salary is one of the first place funders make cuts). For monetary compensation,
include a reasonable per diem figure to cover items such as meals and travel expenses.

8.

Make sure your qualifications match the needs of the project and attach some proof (for
example, a supervisor’s letter stating that you’ve taught the subject).

9.

Put yourself in the funder’s shoes. Ask yourself: “If I had to justify giving someone
else the money to fund this project, could I do it?” Also, try to include something that
offers good public relations for the funder.

10.

Follow the directions on the application exactly. This includes adhering to the order;
don’t make the reader hunt for an answer. And keep your descriptions short and clear.
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11.

Make the title creative, but also make it relate clearly to your proposal ideas (example
for an astronomy/geology project: “Knowing New Mexico: What’s Above Your Head
and Below Your Feet.”)

12.

For your final draft, consider hiring a professional (perhaps a junior or senior high
school teacher) to check for clarity and correctness. For the finished product, consider
using a computer or hiring a professional typist.

13.

Add something to your proposal to make it stand out, such as a fancy folder, a decal or a
color border along the outer edges. But don’t make it “cutesy.”

14.

Don’t give up. Throughout the process, stay enthusiastic and determined.

15.

If your proposal is rejected, call the funder and try to find out why. (Perhaps the reason
is merely that it duplicates something previously funded.) This will help you with future
prospects.

HOW YOU MIGHT APPROACH ADVERTISING
Okay, you have a fabulous set of programs, shiny new equipment and you’re ready to warp into
business.
How do people know about you? Survey said:
7.

Do you advertise?
yes (10) no (0)

paid (4) or unpaid (3)?

How? newspaper ads (1) journal ads (2) mail out flyers (11) have hired a consultant
(0) word of mouth (10)
Others mentioned: Give demos, news articles covering visits, contact school principals
and parent/teacher organizations, go to PTA “showcases” and teacher conferences.
Word of mouth and mailing out flyers seemed to get the big numbers. Business cards and paper
flyers should look as professionally produced as possible. If you have access to a computer,
there are relatively easy-to-use software packages that produce good quality documents for
duplication.
Think about connections when you’re advertising. Use recycled paper where you can, and state
that fact in your text. If there’s an astronomical event coming up (eclipse, collision, end of the
world, whatever) use it to get yourself some media coverage.
Become the expert the radio stations call. Send your card and flyers to local news media.
Pictures of children having fun make it into newspapers, and if your planetarium (with its name
prominently displayed) is in the photograph, it’s good publicity.
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Make sure your materials reach people at the right time. Don’t let your mailing get thrown out
with everything else waiting on the teacher’s desk when they return at the beginning of the
school year. Mail so they’ll receive it about a month or so after school starts.
Try some of these areas (usually paid advertising, but it doesn’t hurt to check):
-Teaching and professional journals
-Science and teaching newsletters (get science teacher listing in your area from NSTA)
-Neighborhood newspapers
-“Parent” newspapers (i.e.. “Chicago Parent,” they’re a franchise)
-Parent/Teacher organizations
-Principals and school board members (libraries have listings of teachers and principals)
-After-school programs
-Don’t forget private and parochial schools, and Montessori schools
Send flyers to libraries, scout troops (Girl Scouts have a regional office that usually sends out
newsletters to troops), Boys or Girls Clubs, YMCA/YWCA, summer camps, nature centers,
church groups.
Leave flyers or business cards in areas where teachers and parents will find them: teacher
supply stores, stores that sell telescopes, “Nature Company” -type stores, bookstores.
If you have programs for very young children (and this age group is always clamoring for
programs) try day care centers, nursery schools, pre schools. Find the local affiliate of the
Association for the Education of Young Children (AEYC) and get their list of area daycare
providers. Take your planetarium to the AEYC conference.
Large urban areas often publish “Field Guides,” books of activities for parents and children.
Get yourself listed in the guide.
Contact a “birthday party service.” These groups set up parties for busy parents, and coordinate
the entire event. Use the opportunity to teach about the length of years on different planets, and
find a star the light distance of the birthday child’s age.
Contact local astronomy clubs. They often have newsletters and mailing lists. Give a
presentation at one of the club’s meetings and hand the members your literature to distribute.
Contact local colleges and universities that have teacher-training programs. See if they’ll hire
you to teach astronomy, and get new teachers interested in teaching it too. Provide lesson plans
and resource lists for new teachers.
Join your local regional planetarium affiliate group if you haven’t already done so. Planetarians
are some of the most generous people on the planet. You might find resources you need, or find
that you can share something you do well.
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Or try something totally off-the-wall:
-Offer to do a program for some firm’s employees and their families, in exchange for printing,
publicity, consumable supplies, whatever. Seeing happy children makes executives
happy.
-Contact an area museum or science center and see if they’ll hire you to do outreach for them.
See if they’ll swap printing or photography service for your professional skills.
-Raffle yourself! Offer to do a planetarium program as one of the items at a charity auction.
-Contact trade shows and malls. Is there an upcoming opening you could be part of?
WHAT YOU MIGHT WANT FOR HARDWARE AND PROGRAMMING
People usually have an idea of what they want to do with their planetarium business, and
usually have a particular projector/dome system in mind when they begin planning.
Think about each step of the visit that your clients will experience. Do they understand what
they’ll be seeing? Will they be able to see (enough light)? What will they hear? (Remember
the Disney conglomerate’s “aural anesthesia.” the music that plays constantly, keeping people
in an upbeat frame of mind, even if the temperature and humidity are horrendous and they’re
waiting in a line that stretches to Spain.) List everything you think you’ll need to make a
pleasant experience for the visitor.
Here’s the survey information about hardware:
8.

What star projector do you use? STARLAB (9) GOTO (1) Other: My own (2)

9.

What other hardware or control systems do you use?
single slide projector(s) (3) carousel projector (6) special effects (2) music (tape?
CD? speakers?) (8) dissolve unit for slides (2) other ( ) (please list)
Others included: two-panel panorama, video projector, cove lights, PA system for noisy
public venues. One indicated he made slides available to classrooms, but used only the
star projector in the dome.

10.

What one bit of hardware (projector, tape player, control mechanism, whatever)
would you recommend most highly? Why?

·

Slide projector and tape player were mentioned most often.

·

“We only use STARLAB projector and basic starfield. Our purpose is to educate people
(mainly kids) about what’s in the real sky.”
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·

“A control mechanism to operate the projector from anywhere in the planetarium.”

·

“We have developed an entirely new program on the concepts of light and sound. This
doesn’t use the star projector at all, but uses a variety of equipment in the dome for
practical experiments and hands-on activities into the properties of light and sound.”

·

“Star projector!”

·

“A microphone, because it keeps control over your audience!”

·

“Besides STARLAB, MUSIC, cove lights, a meridian projector.”

·

“Minimum: projector and tape player, because using graphic projection and
well-chosen music enhances presentation. One can record voice and music via script
form, etc.”

·

“A Joe-Hopkins-modified slide projector (Elmo, fewer repairs), boom-box with
detachable speakers.”

·

“(Slide?) projector is cheapest and most effective.”

·

“Projector for solar system and deep sky presentations. Also self-made slides for special
projects.”

·

“The slide projector is essential. Tape player: suitable music enhances the effect to a
fantastic extent.”

11.

Do you do programs alone (10) or take a helper along (2)?
One helper was indicated for special presentations only.

Excellent articles in the Planetarian (IPS Journal):
Halley, Joe and Mike Hackman, Modified STARLAB Audio-Visual Case, Vol. 22, No. 3,
September 1993, p. 45
Hastings, George, Permanent Cove Lights for STARLAB, Vol. 20, No. 3, September
1991, pp. 32-33
Lang, John, STARLAB Sound System, Vol. 22, No. 4, December 1993, pp. 33-34
Reynolds, Susan, Glow in the Dark Woolite?, Vol. 21, No. 3, September 1992, pp. 34-35
Robinson, Diann, Affordable Technology Designs, Vol. 19, No. 4, December 1990, p. 36
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ON THE ROAD
The publicity has gone out, you have the equipment in working order, the reservation book is
full for the month, you’ve had a good night’s sleep, and you’re off and running. And according
to the survey, most people are running alone.
All the health things your mama taught you apply here: don’t try to do it all at once!; eat well
balanced meals; exercise regularly (other than hauling the planetarium in and out of venues);
and get enough sleep. When the adrenaline kicks in and you’re on the sixth show of seven that
day, you feel invincible, but don’t forget to take care of yourself. Have a back-up plan to deal
with coming down with flu the night before you’re scheduled to visit three schools in eight
hours. (Don’t schedule it that way to begin with!)
Let’s see what the pros had to say:
12.

What one “tip” or advice would you give someone who wants to start a traveling
planetarium business?

·

“Use the planetarium to have an interactive program. Otherwise they’d be better off to
go to a large planetarium.”

·

“Each dome has a team of two presenters (who) are actor/teachers, which gives us the
mix of a knowledge of education, and the ability (and desire!) to make presentations
exciting, fun and motivational.”

·

“Primary teachers are non-specialist, and even secondary teachers are sometimes
daunted by the prospect of making astronomy both understandable and interesting to
their pupils. We come and do that for them!”

·

“Do it yourself. Far cheaper and better.”

·

“Go for it! Be prepared to work HARD (while smiling). However, if just one student is
‘turned on’ to science or appreciates the world around him/her, it’s all worth the hard,
and sometimes strenuous, labor!”

·

“Give your audience as much “bang for the buck” as you can. Don’t teach trivia!”

·

“Don’t try to do everything overnight.”

·

“Love and enjoy what you do.”

·

“Don’t take yourself too seriously!”

·

“If you don’t know an answer, say ‘I don’t know.’”

·

“Make sure you have an informative program with variety, i.e. star display and slides.
Keep it short.”
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·

“Have an effective, lighthearted, enthusiastic presenter.”

·

“Use every school booking as venue for demonstration to teachers at schools in the area.
Stress STARLAB versatility. A little wine helps!”

Helpful tips that have appeared in published columns...appear elsewhere in this booklet.
FINAL THOUGHTS
No matter how many people you serve in a year, or how much area your business travels, keep
the rest of the planetarium community in mind. Share your ideas with Susan Reynolds Button
through the IPS journal. Attend regional meetings when you can. Contribute tips, or do a
workshop for new planetarians.
Astronomy will always be fascinating to people. Your work at helping people experience the
wonder and beauty of the stars will be richly rewarded, maybe not monetarily at first, but in
ways you may never have guessed. As one survey respondent put it, “Go for it!”

“Warning Testimonial”
by Bruce Brazell
Clark Planetarium, Shawnee State University
Portsmouth, OH
USA
Bruce Brazell bought a STARLAB and went into business for himself. His business failed.
When asked, “What happened?” he was kind enough to share these words of hard earned
wisdom:
“I basically chose a poor location. There were a lot of regional educational service centers in
the area we were trying to operate in that have STARLABs. This forced us to lower our prices
to a point that was impossible to survive on. I count myself lucky that I landed a job with the
Discovery Center in Amarillo just in time (nice to have steady paychecks again)!
My advice would be to research the area of interest thoroughly. Speak with school districts,
regional education service centers and museums to see if a program is currently operating in the
area. Know your competition before you go set up shop. I did not do this very thoroughly and
paid the price!”
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Marketing Strategy
by Rodney Bisher
StarDogs Astronomy, Inc.
Lansing, MI
USA
What is absolutely necessary when starting a business is to develop a Critical Marketing
Strategy. Having never gone to college for marketing or sales, and only having on the job
training as far as those two areas are concerned, I hope my experiences in the following account
can prevent someone from many pitfalls. After all,.." Experience is the best teacher...as long as
it's someone else's experience."
In the fall of 1994, a friend and I, both fledgling amateur astronomers, were doing our best to
locate several objects in the night sky near Pegasus and Andromeda, with our binoculars and our
newly acquired 13" Dobsonion telescope. We were having a great time when my friend made
this statement, "You know, my kids have never been to the planetarium at the university
(Michigan State University E. Lansing Michigan). I remember, as a kid, we'd go there every
year. It seems with all the budget cutbacks, schools aren't doing that sort of thing as much
anymore."
Have you every had one of those moments in life where all of the puzzle pieces suddenly drop
exactly into place and you see the "picture" more clearly than ever before? My head exploded
with what I thought was a fantastic idea, and I'm sure, as I look back over the years, that it was
divinely placed there. I distinctly turned to my friend, and said, "Why not take a planetarium to
schools!!??"
Not knowing anything about manufacturers of mobile planetariums or any equipment, I just
thought it was a great idea. As partners, we began to figure out if we could design a planetarium,
or equipment and then we started researching to see what kind of small equipment we could find
and with the internet just becoming available to the public, and I had just gotten online, I ran a
search and we found something called a STARLAB. We place a call to a rep., he showed us the
unit and we knew as soon as we saw it, that was what we had envisioned. That was October of
1994. We got the pricing on the unit and 10 of the cylinders because we wanted a wide variety of
programs to be able to present. When we obtained the pricing we were in for a shock, because
we hadn't expected our dream to cost so much....well over $10,000.00.
So then, we started the process of trying to figure out how in the world we would pay for this
dream. We figured we'd need at least 18 – 20 thousand dollars to fund the planetarium and other
equipment and get some needed office supplies and equipment to get us rolling. We went to
bank after bank to get a business loan and talked with numerous loan officers...who all told us
the same thing..."That is a wonderful plan and a great business idea! What have you got for
collateral?" "Nothing." was our reply. "Well, if the business fails or you fail to make the
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payments back and we have to repossess the equipment, what are we going to do with a
planetarium?"
We didn't know that answer either. So we felt stuck. We took the only course of action left open
to us...we took out personal loans and leaped out on faith that we would make it and the business
would be able to pay back everything. In November of 1995 we went to the CPA recommended
to us by the Small Business Development Department at the local community college and got
papers drawn up for incorporation, then went to the State to be officially registered as doing
business as an incorporated entity.
We paid the fees out of our loans and got our equipment, and thus was born StarDogs
Astronomy, Inc.
Since that decision in 1994, my partner has since moved away and the business has become a
sole proprietorship corporation, still incorporated. The business was unable to support two full
time people with families and if it were ever to do so, there would be as much or more expense
involved in marketing to various groups, travel, meals, and equipment. Thus there would be a
huge increase in operating expenses and overhead. It has, at least, been able to support one
person and the business actually made its first profit last year of a whopping $700.00 for the
fiscal year! Which, by conventional small business standards, wasn't bad after 6-1/2 years of
operation. I've also added three other factors in the last 3-1/2 years that is beginning to cause
expansion.
First, I tied into an “assembly”-booking booking agency in the state and they've provided the
needed volume of programs but I receive less pay for doing their programs than obtaining them
on my own, but the volume makes up for the loss of revenue.
Second, I added another type of assembly program to our venue. It is a whole school at one time
type of assembly where I do a presentation of “Our Amazing Universe” in front of the student
body. The program features many rocket models, planet exploration, space flight history, and a
lot of excitement and humor!
Third, I've joined a unique ministry group, consisting of a totally online worldwide referral
system. This referral system includes a business partners’ alliance for all types of businesses.
They like my program, and how it can touch the lives of kids everywhere. So much so, that
they've recently added, just for my business, a marketing employee (who I will get to help train)
to make phone calls and market StarDogs to schools, churches and other groups in many more
areas. That is exciting!
Therefore, knowing what I know now, I would tell anyone wishing to begin a planetarium
business, do not go into this business just because you like astronomy. That certainly is a major
factor, but you need to understand the business side of this venture. Not knowing business,
business practices, and procedures is why 95% of all small business fail within the first few
years...FACT! If you want to go into business, learn how business works. Go get some
education, or learn from someone who is in business, if they are willing to mentor you. Having a
mentor is virtually priceless. This is a hard life, what with all the travel, the headaches, etc. But
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since I've started this, my wife and I have two other business that have come our way and both
are doing well. My wife runs a non-medical in home help care franchise, and together, we both
run an interactive e-commerce business that is exploding and will replace both our incomes.
Being in business for yourself?? Hmmm? What about that? Well, you need
the following:
1) A marketable product or idea. Is there a need for what you have? Research the plausibility of
what you're hoping to do.
2) Enough funding to back your idea or product manufacturing and the resources to get that
funding. Not enough money in the beginning is a major reason for business failure.
3) A marketing strategy. Where will you do business, how, and what's the best way to get the
info into the right people's hands and hearts? Here's a secret: WORD of MOUTH works
best...if you're great at what you do or have a great product, people usually tell other
people. TV, Radio, Newspaper, Magazines, and Mailers or other typical forms of
advertising do not work. I'll repeat that...they do not work!! Save yourself the trouble and
expense. Do it yourself face-to-face talking with people. I've got enough referrals now
that I have repeat business every year. It does take time to develop clientele. But once
you do, well, you're really in business!
4) Keep expenses down! I don't stay in motels overnight if at all possible, and I take food with
me and don't eat fast food on the road. Not only is that a bad diet, but costly. I find
friends who live in that area or work through church groups or organizations who could
refer me to stay at someone's house. I like being with people I know or would like to get
to know as new friends. Don't be afraid to try. After all, the only thing they can say is
"No." And you're not any worse off than before you tried. If I can't find a place to stay, I
consider any drive that's within four hours, local and I drive to the presentation and
back...only if I have to.
5) Take and make any opportunity to make the money. Hey! You're in business and if that
business is going to succeed in the beginning, you find opportunities, and make it happen.
Don't look any gift horse in the mouth!
6) Stay current with what's happening in the sky. Nobody likes a pretender. You're an amateur
or professional astronomer. Act like one. Any questions that you cannot answer, you
should have a list of resources to draw from so that your clients can get the answers they
are seeking. That speaks volumes for your organization and your work ethic. You may
not be a professional astronomer, but you are a business professional...so make it your
business to be a professional. After all, this was your dream to have an astronomy based
business. Act like your dream!
7) Separate business and family. If you've had a rough day of it with all the kiddies or some
teacher or principal, don't take it home! Besides, there is no such thing as a bad
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day...only a character building day. You've got to have a lot of character and integrity to
go into business for yourself. So accept the good with the not so good. You'll be better
for it, and when you get better, you become successful.
8) Maintain your equipment. It's the drawing card for your business. Poor equipment, poor
performance, poor you!
9) Be a teacher! Learn great teaching methods! Don't be a know it all! Be enthusiastic and if
you're not...learn to be! Because if you're not enthusiastic, go home! The kids will not
listen to you! They hate a lecturer! BE A TEACHER. If you can't teach, then don't
expect anyone to learn. There are three kinds of teachers: Those that are called, those that
are driven, and those that are uninvited! Great teachers learn themselves and they learn
how to make learning fun! Hey, we're talking about a planetarium here! What's more
fun for a kid than going into an inflatable planetarium in the dark?! Make the lessons and
the experience fun with some solid guidelines and you'll have no problem with discipline.
Be a TEACHER.
10) Remember, last but not least, you're self-employed. You have some flexibility and freedom,
but the work won't get done if you don't do it yourself. Have a good work ethic but enjoy
the process.
I'll leave you with this...since I've been in business and being self-employed, even my worst days
(including the day my van was hit by a deer and caused over $7,000.00 damage) even that day,
was better than my best day working for somebody else and fulfilling their dream.

Mobile Domes in Business
Rod Bisher (stardog@quixnet.net) expressed interest in starting a “user group” of people
who run a mobile dome as a business. To that end I have tried to help by contacting the
business owners that I know. I sent each owner a message about this idea and a survey for
them to complete. I will forward copies that I receive to Rod and tally responses for a
future note in the IPS Journal column. If you are interested in communicating with
portable planetarium owners in business or in becoming part of the “users group” fill out
the new survey below and, if you request it, I will send you a list of the business people I am
in contact with. The answers you provide on the survey will enable me to help people who
want to start their own business. If you know of any other business owners, please give me
their contact information.
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Portable Planetarium Business Owner's Survey
Editor’s Note: Here’s a newer version of the survey. If you are a business owner, please
take some time to complete this form, and return it via e-mail or snail mail. You can, of
course, add further explanations and comments. List any more questions that you think
should be asked to address concerns that might help a person who is contemplating going
into business or help a person improve their existing business. Thank You!
If you are thinking of starting a business, ask the planetarium manufacturers to give you the
names and contact information for current business owners. Then you can use this form to
guide you in asking questions of these people.
Your name:
Address:
Telephone:
FAX:
E-mail:
Website:
1.

When and how did you get started in your own portable planetarium business?

2.

Why did you start your own business?

3.

What insurance do you carry? (And with what company?)

4.

What kind of market analysis did you do before you decided to start this business?

5.

How many days a week do you schedule to work in the planetarium?

6.

What is the maximum number of presentations you will do per day, maximum number
of people in the audience for each presentation and average number of minutes each
presentation?

7.

Are your programs primarily (check one)?
Educational ( ) or Entertainment (

)

8.

What topics or types of presentations do you offer? (check as many as apply)
science ( ) literature ( ) math ( ) social studies ( )
art/music ( ) (Please list others)

9.

Your main audience is (check as many as apply):
mostly schools ( ) special requests ( ) scout groups (
clubs ( ) (Please list others)

)

83

10.

What financial backing did you start with?
wrote a grant ( ) to whom?
found other funding ( ) who?
did it all on my own ( )

11.

When you set fees for groups, what expenses do you calculate into the fee?
living expenses ( ) insurance/medical coverage ( ) retirement (
repair costs ( ) replacement costs ( ) transportation costs ( )
advertising ( ) hand-outs for the audience ( )
(Please list others)

12.

How do you handle advertising?
newspaper ads ( ) journal ads ( ) mail out flyers (
have hired a consultant ( )word of mouth ( )
(Please list others)

)

)

13.

What brand star projector do you use?

14.

What brand dome do you use?

15.

What other hardware or control systems do you use?
Please indicate the number of items you have and the brand or make of the unit:
single slide projector(s) ( )
carousel projector ( )
special effects ( )
music (tape? CD? speakers?)( )
dissolve unit for slides ( )
(Please list others)

16.

What one bit of hardware (projector, tape player, control mechanism, whatever) would
you recommend most highly? Why?

17.

Do you do programs alone (

18.

What commercial programs do you use?

19.

What one “tip” or advice would you give someone who wants to start a traveling
planetarium business?

) or take a helper along (

)?

Thank you again and please send your reply to:
E-mail: sbutton@ocmboces.org

or
Susan Button
OCM BOCES Planetarium
M-S-T Center
6820 Thompson Road, PO Box 4754
Syracuse, NY 13221 USA
Telephone: 315-433-2671; FAX: 315-432-4523
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V. MANUFACTURERS
OF
PORTABLE
PLANETARIUMS

So you want to buy a portable planetarium!
Here is a list of the models of planetariums, projectors and/or domes on the market in 2002.
Think about you plan for using a portable and then chose the planetarium equipment that
best suits your budget and your needs. You can contact the manufacturers to obtain their
current price lists and a list of their most experienced users. They might also be able to
give you information about how many portables are in your local area already and talk to
you about whether the area can support your planned activities.
Do contact several planetarians who are using the model you are considering and ask them
about how sturdy the equipment is and what kind of service the manufacturer supplies.
Make sure you also inquire about the availability and cost of replacement parts.
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“MANUFACTURERS OF
PORTABLE PLANETARIUMS”
Alphabetical List of Itinerant Planetarium Manufacturers
Advertising comments are made by the manufacturers.
(If you are a manufacturer of, or are aware of, another planetarium that should be listed here please
contact me. In this way we can assure that the planetarium community is aware of all existing
products.)

A.

Cosmodyssée III and Roving Star Astro-Trailer:

R.S.Automation Cosmos, Rue des mineurs - Z.I. de la Vaure, B.P.40 - 42290 Sorbiers, France;
Telephone: +33 (0) 4 77 53 30 48; FAX: +33 (0) 4 77 53 38 61
E-Mail: sales@rsacosmos.com
Website: http://www.rsacosmos.com/anglais/idx_presentation.htm
MMI Corporation, 2950 Wyman Parkway, PO Box 19907,
Baltimore, MD 21211 USA; Telephone: 1 410 366 1222; FAX: 1 410 366 6311
E-mail: mmicorp@aol.com
Website: http://www.mmicorporation.com/
Cosmodyssée III Portable Planetarium
With the Cosmodyssée III, R.S.Automation Cosmos innovates in the
world of small transportable planetariums (5m) or stationary ones (5 to
6m See our website). The qualities of its mechanical and optical design
make it an educational tool of exceptional performance.
Available in mobile and fixed version, the Cosmodyssée III
expands the portable systems concept by bringing an innovative
quality solution to the most demanding users.

Star Projector:
Composed of 2 projection hemispheres of the sky, a projection system of the moon,
the sun and the solar system's planets, the star projector is totally integrated in its
transport case, a vertical slide allows its placing in projection configuration. All of the
Cosmodyssée III projection systems follow the same movements. After setting the sky projection
to correspond to the projection date, the latitude setting is accomplished by a motorized control
and speed of the daily motion is then set.
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Cosmodyssée III (con’t)
Star Projector:
Characteristics
Fiberglass projection hemispheres 400 mm in diameter
Halogen Lamp with ponctual filament
1535 stars, up to the magnitude of 4.95, on both hemispheres
100 stars projected through optics for greatest accuracy
Milky Way
10 Messier objects, Small and Large Magellan Clouds
1 moon projector with various phases (4 phases)
1 full moon projector (slide)
1 sun projector (slide)
4 planets projectors (Mercury, Venus, Earth, Mars, Jupiter, Saturn on
selection): white luminous point
1 planet projector: red luminous point
Ecliptic and Equator
Local meridian
Control Desk:
Integrated into the transport case, the control desk allows control of the star projector and of its
peripheral equipment. It has RCA connectors for connection of peripherals in 2.6V / 1A and
controls for:
desk lighting by flexible reading lamp
red background lighting intensity
daily motion speed
latitude movement
star brightness
planets lighting
marks lighting
safety lighting
RCA connectors for connection of peripherals in 2.6V/1A
Laser Pointer
Repair Kit
Set of Light Bulbs
Fuses
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Cosmodyssée III (con’t)
Inflatable dome:
Supplied with its transport bag, the inflatable dome is set up in 5 minutes with the use of an
adapted ventilator fan. It can welcome up to 25 adults or 35 children and can be personalized for
each user.
Characteristics
Inflatable skirt assuring stability
Entrance tunnel with inside and outside locking
Occultation fabric classified M1 fireproofing
Supplied with a transport bag
Personalized finish available
Puncture patches and glue
Dome Dimensions
Diameter
Length
Height

5.00 m
7.00 m
3.20 m

Width
Weight

6.00 m
33 kg

Ventilator Fan: Integrated in its transport case, the ventilator fan allows inflating and
maintaining the dome inflated for the projection of the night sky.
Characteristics
Power supply 220/240 V
2600 m3/h at 75 W
Speed Regulator
Dimensions
Length:
Width:
Height:
Weight:

510 mm
230 m
510 m
7 kg
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Cosmodyssée III (con’t)
Transport case:
Made of laminated wood with protective foam inside, the transport case can be locked and it
includes an integrated power supply.
Characteristics
Power supply 220/240V or 110V-50/60Hz
Red background lighting (2 side sources 2x20W)
Desk lighting by flexible reading lamp
Safety lighting in case of power outage
Transport Case Dimensions
Length:
Width:
Height:
Weight:

720 mm
600 mm
480 mm
32 kg

Options:
Additional planet projectors (point or image)
Constellation projection cones

Roving Star Planetarium
With the Roving Star, R.S.Automation Cosmos innovates once
again in the field of roving planetariums. Built around the SN95
simulator, it benefits from the same electronic and computer
characteristics. With the SN95, R.S.Automation Cosmos brings to
intermediate domes (5 to10m) an instrument worthy of the largest
domes. Completely derived from its big brother, the SN88 II, it
utilizes the same electronics and computerized architectural
concept. Available with several options, it integrates a management automation as well as
multimedia equipment to make your animations into real educational shows. Available in a
single version, it integrates a slide projection system and a sound system. Installed on a specially
designed trailer, the Roving Star® has a retractable hemispheric screen of 5 m in diameter. The
whole equipment fits into a trailer specially designed to house a hemispheric screen of 5m in
diameter. The mechanical, electronic and computer concept of the Roving Star® allow bringing
it anywhere in order to meet the public.
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Roving Star (con’t)
Projection System
The Roving Star® astronomical simulator is made up of 3 modules, which can be completely
controlled by the integrated automation: the projection system of the celestial sphere, the solar
system projection system, and the audiovisual system.
The whole projection system is managed by the user via a graphic interface under Windows NT
™.
Characteristics
Fibreglass projection hemispheres of 400 mm in diameter
75W Xenon arc lamp integrated in a patented optical system
1535 stars, up to the magnitude of 4.95, on both hemispheres
100 stars projected with optics for an accurate representation
Milky Way
10 Messier objects, Small and large Magellanic Clouds
Ecliptic
Equator
Zodiacal constellations
Made up of 2 hemispheres of 400mm in diameter mounted on axes, this system allows the
projection of stars according to the pinhole principle as well as Messier objects, of the Milky
Way and of markings owing to adapted optics.
Solar System Projection
Around the celestial sphere's projection system, are found distributed in an arc of circle a battery
of individual projectors equipped with optical systems. These projectors allow the projection of
the solar system's planets, of the moon and of the sun in the form of a point or of an image.
The moon and sun projectors are equipped with a double optical system to project a point and an
image.
Characteristics
1 double optics sun projector
1 double optics moon projector
3 planets projectors (Mercury, Venus, Earth, Mars, Jupiter, Saturn on selection)
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Roving Star (con’t)
Automation
The automation of the Roving Star® is composed of an R.S.Automation Industrie multiprocessor
structure calculator which allows to control the astronomical simulator's 13 axes simultaneously.
A mathematical coprocessor is associated to each axe giving a new position every 50ms with a
change of configuration in a maximum time of 10s.
Furthermore, the automation takes charge of the management of the peripherals and of the
system's options. This allows a centralized control of the whole Roving Star®
from a single application software operating on a Windows NT ™
monitoring station.
The PLANETE software is a show editor allowing the post-production
and the automatic broadcasting of shows including all of the system's
functions.
Audiovisual System
In addition to the simulator, the Roving Star® is equipped with 2 slide projectors, an audio CD
player and a central background lighting, controlled by the simulator's automation. The
PLANETE software authorizes the audiovisual system's management in manual and automatic
mode to bring an entertaining side to your shows.
Characteristics
R.S.Automation Industrie multiprocessor calculator
Axes management
Graphical interface software under Windows NT ™ : PLANETE
Creation and broadcasting of shows
Manual or automatic control with the same software
Real time centralized control of all of the elements of the show
Reallocation of planet projectors
System maintenance
The Dome
The Roving Star® dome is a hemispherical screen 5m in diameter
made of polyester and fibreglass, fixed on a double axle trailer.
Getting in and getting out are done by 2 boarding ramps attached
to the trailer's ends.
The theatre can welcome up to 30 adults owing to a retractable circular bench. The screen is
made up of a central part attached on the trailer, and of 2 automatically controlled mobile lateral
parts with lateral and vertical translation.
Characteristics
Hemispherical screen of 5m in diameter
30-seat bench
Dimensions (unfolded): Length 8.00 m

2 access-boarding ramps
Integrated ventilation
Width 5.00 m
Height 3.70 m
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B.

Gambato Projectors and Domes

GAMBATO Costruzioni per Astronomia
Via Canaletto N. 43 - 30037 - Gardigiano di Scorzè - VE - ITALY
Phone/Fax: +39 041 5830145
website: www.gambato.it (Italian and English); e-mail: info@gambato.it
Latest installations: located in the communes of Saltara, Roccapalumba and Reggio-Calabria.
MODEL "GL800-E"
Planetarium for a dome measuring between 3 and 4 meters in
diameter, and featuring:
Small diameter Plexiglas star-sphere, 800 stars, power operated
daytime declination and precession motion, sun, moon and planets
with the possibility of manual positioning of the latter, Hour Lines,
Meridian Circles, Bright Arrow pointer, Cardinal Points, Night
Light.

MODEL "GL1600-E"
Planetarium for a dome measuring from 4 to 6 meters in diameter,
and featuring:
440 millimeters diameter aluminum star-sphere, 1600 stars, power
operated daytime declination and precession motion, sun, moon,
manually positioned planets, Hour Lines, Meridian Circles, Bright
Arrow pointer, Arctic Circle, dawn, sunset and extra accessories
available upon request.
Itinerant Dome
Our firm can put an itinerant planetarium at
your disposal upon request. This planetarium
is easily transported and can be assembled in
approximately 6 hours. The 6 meter dome
can accommodate about 40 people and can be
inserted in any environment with a minimum
measurement of 6.5m x 6.5m x 5m. The
machine used is made by Sphere and has
3,600 stars, Milky Way, Sun, Moon and Planets. Also included: Sunrise, Sunset, Lighted Cardinal
Points, Galaxy in rotation, and Super Nova explosion. We will provide the transport, assemblage
and provide a presenter upon request.
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C.

GOTO NEX and E-5:

GOTO Optical Mfg. Co., 4-16 Yazakicho, Fuchu-shi, Tokio 183, Japan; Telephone +81 (0) 423 62
5312; FAX +81 (0) 423 61 9671; TLX 28 32 421 COTOPT J; E-mail: info2@goto.co.jp
Website: http://www.goto.co.jp/
GOTO USA and Canada Liaison Office:
Ken Miller
1525 Bernice Street,
Honolulu, HI 96817-0916 USA
Tel: 1 (888) 847-5800 (Toll Free in USA)
E-Mail: gotousa@earthlink.net

Fax: 1 (808) 847-5850

GOTO NEX Portable Planetarium
PRELIMINARY ANNOUNCEMENT
SCHEDULED PRODUCT RELEASE SPRING 2003
The new GOTO NEX follows in the footsteps of the famous GOTO
Model EX-3, which is used in thousands of classrooms worldwide, but
is now discontinued. The NEX is currently in development and prototype
testing, and should be ready for distribution in Spring of 2003. User input
from the 2002 IPS conference and other appearances will be used to finalize
the NEX specifications and accessories. Please consider this listing as a preliminary look at the
NEX, and request final information before your purchase decision.
The NEX will expand the “reach” of the old EX-3 model, with smaller, brighter stars for a larger
dome. The previous easy, manual controls will be continued. It will be released in 100 volt, 115
volt, and 220 volt, 50 Hz and 60 Hz versions, for worldwide adoption. It is designed to project
onto 10-16 foot (3.05-4.9 m) diameter domes. Planned optional GOTO domes are a 10-foot
(3.05 m) umbrella type dome to be suspended in a classroom and a 13-foot (3.96 m) diameter
inflatable dome, which does not require a crawl-in tunnel entrance. The two most outstanding
attributes to the NEX projector are its rugged, all-steel construction - it will last for many years and its wonderful portability.
The NEX responds to the need for an affordable portable projector, which also enters the new digital
age. It may be configured to accept commands from any desktop or laptop computer, which
automatically controls diurnal motion, and all lamp functions. This will allow unprecedented
automated presentation of programs in the portable dome. An optional small video projector and
compact DVD player and audio system, and famous GOTO program software and artwork will
complete the transformation from a mere manual machine to the additional possibility of computer
control. GOTO will continue to work with portable planetarium users to write programs, which will
help you teach.
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GOTO NEX (con’t)
Specifications
•
•
•
•
•
•
•
•
•
•
•
•
•

Projects 1,000 stars down to magnitude 4.5; shows the heavens from any point on earth
with no change of star ball necessary, and for any season. Manual sun/moon/planet
positioning which then move in diurnal motion with the stars.
Sun projection
Moon - with easy to use phasing device makes it easy to position and phase the moon
Planets: Mercury, Venus, Mars, Jupiter, Saturn are projected
Milky Way projected against the field of fixed stars
Motor driven diurnal motion, with computer control possible via optional controller
Adjustable for any latitude on earth
Projects ecliptic (path of the sun), celestial equator, and meridian lines
Hand-held constellation projector with 16 interchangeable slides shows the mythological
figures and may be superimposed over the star field
Manual of operation contains easy set-up instructions
Planetarium Educators’ Workshop Guide contains ideas and programs for use with the
planetarium
Educators’ Resource Guide provides a wealth of Astronomy resources for use in
astronomy program
Minimum room size 12 ft. x 12 ft. (3.66 m by 3.66 m) with 8 ft. (2.5 m) high ceiling for
umbrella dome. Although a completely dark room is best, the planetarium will operate
satisfactorily in a room that is not completely dark. The inflatable dome may be used in
any light conditions and in a room 14 ft. x 16 ft. x 9.5 ft. high (4.27 m by 4.9 m by 3 m)

GOTO E-5 Planetarium
Although small, the E-5 faithfully reproduces all the basic functions of a larger
size planetarium including complicated planetary motions, which occur during
annual motion. Special lighting equipment creates a beautiful sunset scene and
makes studies more interesting. For 4 to 5 meter diameter domes, the E-5 projects
750 star down to 5th magnitude.
A simple control panel makes operation quite easy. Rear illumination of each switch allows
skillful operation in the dark.
Planetarium Motion Mechanism:
This exquisite mechanism, called the "planet cage", holds the Sun, the Moon, Mercury, Venus,
Mars, Jupiter and Saturn arranged from top to bottom for reproducing the intricate movements of
the solar system accurately. If you set the sun position to a certain date of a certain year, the
positions of the moon and planets on that date are set automatically. You can observe the trails of
the planets during annual motion by running the system continuously forward. An entire year
takes place in only 4 minutes.
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D.

Holmestronic
John Holmes, 106 Eden Ave., Wayfield Estate, Chatham, Kent ME5 0HP
Phone: (0) 1634 301898; e-mail: holmestronic@aol.com
This is a custom made star projector is now on the market. Maker, John Holmes, devised
the electronics for the Greenwich time ball.
Fully compatible with STARLAB cylinders.
(No cylinders are provided)
At least one magnitude brighter than other
Projectors.
Complete immunity to mains voltage
Variations
Variable speed drive
Reversible for Southern Hemisphere projecting
Built in emergency house lights in case of power cut
3,000 hrs bulb life
Quick-change bulbs (about one second)

Unizul Projector:
In February 2000, Stardome (Dennis Ashton’s planetarium) became the first mobile planetarium
to be invited to visit South Africa.
During the visit, sponsored by the British Council,
Stardome visited Science Centres in Pretoria and Kwa Zulu
Natal.
In March 2001, staff from Unizul Science Centre picked up
the old Stardome planetarium to take back to South Africa.
They also took delivery of a new Holmestronic projector for
their dome. During August 2001 children will visit the new
Unizul mobile planetarium.
Photos and story courtesy of Dennis Ashton
http://www.stardomeplanetarium.co.uk/
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E.

MEDIAGLOBE

MegaSystems Inc., 1515 Locust Street, Suite 700
Philadelphia, PA 19102
PHONE: (215) 546-5300
MegaSystems Technologies, 110 Riberia Street, St. Augustine, FL
32084 USA
PHONE: 1 (904) 829-5702
WEBSITE: www.MEGASYSTEM.com
E-MAIL: Info@MegaSystem.com
MINOLTA
WEBSITE: www.MINOLTA.com
Although this projection system is expensive and heavy for use as an everyday mobile
planetarium, it could certainly be a viable way to set up a temporary planetarium as well as
a permanent small dome planetarium! It can be used under a specially designed inflatable
dome.
MEDIAGLOBE - The world's first full-color computer generated planetarium. This
revolutionary projector combines Minolta's precision optics with innovative design
imaging.
DIGITAL PLANETARIUM - Realistic stars and Milky Way are combined with a bright
Sun, Moon and planets that can, in just a few seconds, accurately recreate the sky as seen
anywhere on the Earth thousands of years into the future or thousands of years into the
past.
EXPERIMENTAL LECTURE - The MediaGlobe can import almost any type of video
and computer imagery. LAN and Internet ready, it is the perfect theatre for long-distant
learning and teaching almost any subject.
ENTERTAINMENT - The MediaGlobe can project almost anything that can be rendered
on a computer or show on a high-resolution television. It is an immersive simulator that
can entertain as well as educate.
The MediaGlobe eliminates the need for slide projectors, video projectors and special
effect projectors. It even contains its own sound system.
All of these features are operated by a simple easy to use touchscreen. It is the first full
color digital planetarium - basically it is a computer all-sky projection system.
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MEDIAGLOBE (con’t)
FEATURES
Digital Planetarium with Computer Control
High resolution CG for all-sky projection
Connecting capability for a wide variety of visual sources
Distortion correction lens for spherical projection
Easy operation by Graphic User Interface
SPECIFICATIONS
Screen size 3-9.1m hemisphere screen (nominated screen gain)
Image Resolution: SXGA (1,280 x 1,024)
Full Color: 16 million colors
Audio Stereo Speaker installed (with terminal of outside speaker)
Input Screen Included NTSC and Internet cable DVD and any SXGA source
Power Supply AC 120 V / 60Hz / 11 amps
The MediaGlobe projects 6000 stars, sun, moon, planets, comets, meteors and much,
much more! Design and specifications are subject to be changed.
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F.

Megastar Projector
Takayuki Ohira developed a homemade ultra high performance
planetarium projector called Megastar.
The following information is off his website. This system is not
currently for sale but may be soon!
E-Mail: oohira@ja2.so-net.ne.jp
Website (Japanese and English):
http://www02.so-net.ne.jp/~oohira/indexe.html

The European and USA Representative is Bill Gutsch. You can contact him at his e-mail address
for more information. 102417.2073@compuserve.com
The following information is from Mr. Ohira’s website:
“1 million stars! (To magnitude 11.5)
The name, MEGASTAR, is taken from the number of stars it can
project; more than 1 million stars (1.57 million)! Reproducing
fainter stars, I believe, will create a more real sky. I call this a
"virtual space" as shown the picture.
The MEGASTAR projector is so light and compact that anyone
can lift it up easily. This MEGASTAR can be moved anywhere;
star festivals, exhibition sites, event sites, etc., etc....
The star projector is the most important device of
MEGASTAR planetarium system, which is placed in
the center of a dome. The star sphere appears as a
single ball. The star projector weighs 30 kg and is 60
cm high. One person in a single passenger car can
transport it. It includes double light sources, high
quality (32 projection) optics, a 3-axis rotary motion
mechanism, an internal microprocessor-board, and
other elements. The fixed stars are reproduced through
32 projection lenses. This can reproduce over 1 million
stars up to magnitude 11.
An internal computer controls its 3-axis rotary mechanism. A high-powered motor drives each
axis. These motors can be rotated at optional speed with a maximum of three seconds per
rotation. The computer is connected to an external computer. It is capable of reproducing many
options, such as the diurnal, latitudinal, precession or any other motions via digitally control.
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Projector (con’t)
The star projector contains 32 star masks (star plates) with their
projection optics. They are the source of artificial stars. These are flat
light shade disk about 50 mm in diameter contains enormous small
holes likened to the natural stars. The intense ray from the star-lamp
passes through these holes and focuses on the domed screen via
projection lenses. Therefore, Megastar produces a starry sky that is
just nature’s sky, in the dome. These star masks are clear glass disks, which are covered with
evaporated thin light shade metal and metal oxide film on these surfaces. There are enormous
holes through the metal film. These holes are opened by a CNC automatic manufacturing
machine that depends on Ohira's unique laser lithograph technology. The diameter and
position of the holes are corresponded with each attribute of real stars. The diameter of the
smallest hole is about 0.7 micron, which is nearly equal to the track-pitch of DVD (Digital
Versatile Disc).
Some astronomical elements in our solar system, for
example sun, moon, Jupiter Venus and other planets, are
reproduced by a solar system projection system, which
consists of five part projectors. Each projector has 2, 3 or 4
axis motion mechanism controlled by a computer to
reproduce free motion of each planet on a celestial sphere.
There is an automatic "twilight-projector." This reproduces a colorful twilight by a threecolor projection head. Other planetaria always contain double
twilight projectors, because one projector is assigned for morning
glow and the other one is for evening glow. But this projector can
reproduce both glows via an automatic rotation projection head. It
always turns to the direction of sun.
This is an inflatable dome for the MEGASTAR projector. It is
10 meters in diameter, 7 meters high, and capable of
accommodating about 100 people. The dome's body is made of
thin shield plastic film. This dome is folded usually when we
store it. When we use it, we blow an air flow into this dome
with a blower. As the result, the dome is inflated and stands up
by only internal air pressure about 30-40 Pa.
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G.

PLANETRONIX

Saúl Grijalva
Guayamas , Sonora MEXICO
Websites: (Spanish only)
http://cosmos.astro.uson.mx/procons.htm
(Spanish and English) www.geocities.com/sgrijalva
Mr. Grijalva has produced a homemade projector by combining a digital photographic technique
with a dodecahedron design. By using a digital photo technique, he has incorporated the Milky
Way into the starball itself.

This design has been accepted by the local State University who plan to
create a small planetarium in each of the towns in their state. It is not
for sale publicly at this time but it will be in the future.
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H.

Sphaera Domes

AULA DEL COSMOS
Albert Pla
c/pi i Margall, 5.3 3a
E-08024 BARCELONA (SPAIN)
Telephone: 93 284 12 16
FAX: 93 213 39 80 – 93 845 25 49
E-mail: aulacosmos@menta.net
aulaesfera@mx3.resdestb.es
This Sphaera is a 4.6-meter diameter dome and weighs 16.5 kg. It is 100% opaque. The doorway
is easy to enter and people can rest their backs very comfortably on the wall (ring) of the dome.
This dome is M-1 fire resistant. Decorative exterior
painting is included in the price. Also included is a
silent fan with a carrying case. Domes can be made
in any size, up to 30m.
Albert Pla is the sales
representative for the
Sphaera Domes.
Albert also designed
his own handmade
auxiliary projector with a lamp that can be raised and lowered
during operation. He uses homemade images for this projector
created by original designs on photographic film or transparency
film. The moving bulb makes an effect of going up in the sky or down under the sea! It is
especially effective with children of ages 3-6 years. A GOTO EX-3 projector is also used with
Sphaera.
Albert has manufactured a hand-held slide projector that is for sale.
Albert calls it the “Batiscaf.” It has a zoom lens that produces some
very amazing effects! Sometimes he uses this projector to overlay
images on the children! They can imagine getting into a hot air
balloon to fly in the sky or into a spacesuit before taking off into
space.
A recent development is a new dome with arches (It will be
available soon). It’s a revolutionary design! The door can be
permanently opened during the entrance and exit of the
audience. So, it is very comfortable to persons of all ages and
handicapped people to enter and leave the dome. The
audience can also comfortably lean against its walls as in the
other model. Domes can be made in different sizes (in
metres): 3.80,4.00, 4.60, 5.00, 5.80, and 6.75.
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I.

Stargazer Planetariums
Stargazer Planetariums, 5 Elmwood Place, Hartlepool, TS26 0LE, United Kingdom;
E-mail: raymond@stargazr.demon.co.uk; Website: http://www.stargazerplanetariums.co.uk/index.html/

Stargazer Planetariums make custom-built inflatable domes for mobile
planetarium shows and other uses.
Collapsing the Dome is easy:
Domes:
Type one provides the best mobile dome screen in the world. This surface allows near
perfect representation of the images of the smallest of the stars and is brilliant for showing slide
images. This dome comes with a second skin as the cover.
Type One Covered Dome:

Inner dome:

Type two is chosen when the customer wants
lightness and ease of handling. This has a single skin.

Choice of Dome Size:
Yet another feature of Stargazer domes is that the customer can choose what size to order and at
what height the horizon should be. Some smaller domes are designed with cylindrical element
below the hemisphere part. The height of this cylindrical part is dictated by the height of the
projector lamp.
Because the fabrics used can take a fabric paint, many
planetarium customers paint a frieze around the horizon using
silhouettes of local landmarks.
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Stargazer Planetariums (con’t)
Blower:
Adjustable Air Outlets:

Storage Bag:

Special Domes
In addition to making inflatable domes for use as planetariums or small theatres, we also make
special orders.
A Negative Pressure Dome:
Here we see a negative pressure dome assembled for
dispatch in Helsinki by ProDome International. A small
fan evacuates the space between the drum and the screen
and atmospheric pressure does the rest. It is completely
transportable. It is hung from the ceiling by one suspension
element. This kind of screen can be put to a variety of uses,
business presentations, all 360-degree projections, as well
as the usual planetarium purposes. The interior screen is a
Stargazer fabric screen.
Domes using this novel technique can be fitted into permanent buildings at a fraction of the cost of a
solid dome. Contact Stargazer for more details.
Domes Built for Theatrical Purposes:
A corridor made of the same fabric can link multiple domes. This serves as both an air lock and as a
foyer for the domes. The door in each dome comprises two parallel zips, so that the door can be
rolled up to allow access for wheelchairs.
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J.

STARLAB:
USA: Learning Technologies, Inc., 40 Cameron Ave.,
Somerville, MA 02144, USA;
Telephone: 1-800-537-8703 or
1-617-628-1459;
FAX: 1-617-628-8606;
E-mail: STARLABlti@aol.com
Website: http://www.STARLAB.com/

Contact information for our International Dealers and Representatives can be found at
http://www.STARLAB.com/sldr.html
STARLAB Portable Planetarium
The STARLAB Planetarium is noted for its simple mechanical precision and the accuracy of its
beautiful starfield. It can be used as a laboratory for study of an unlimited number of topics.
The unique system of replacement cylinders allows for enormous versatility. It is a true
interdisciplinary teaching tool. Topics that can be addressed in the dark chamber of the
STARLAB include: astronomy, mythology, poetry, art, music, literature, history, biology,
geography, plate tectonics, oceanography, meteorology, sound and light. The transparent
cylinder allows for creative program development in all areas of interest to students as well as
teachers. Little care and maintenance of equipment and cylinders is required. Projector is
simple, sturdy and highly reliable.
Basic Statistics:
Dome:
Industrial Grade 6 mil polymer fabric; flame retardant
Fan:
High velocity inflation fan; variable speed
Power:
15 vac; 2.7 amps
Standard Dome:
Diameter
4.8 meters (16 ft.)
Height
3.2 meters (10.5 ft.)
Weight
19.1 kilos (45 lbs.)
Capacity
25-30 adults
Giant Dome:
Diameter
Height
Weight
Capacity

6.71 meters (22 ft.)
4.2 meters (13.5 ft.)
43 kilos (95 lbs.)
60 adults
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STARLAB (con’t)
Standard Projection System:
Lamp:
Settings:
Latitude:

Halogen Cycle High Intensity Lamp; variable intensity
Any month of year and any hour of day/night; platform diurnal automatic rotation
(10 seconds = 1 hour) or manual
0 to 90 degrees North or 90 South

1. High intensity halogen cycle lamp gimballed to maintain a
vertical position at any latitude; the lamp housing serves to define the
horizon on the dome; the halogen bulb maintains its full brilliance
throughout its life.
2. Transparent cylinder platform: made of Plexiglas for resiliency
and transparency; projections show through to 75 degrees south
declination.
3. Moon phases: these steel disks simulate 12 positions of the moon
from the new moon to full moon; attach magnetically to the Starfield
cylinder.
4. Magnetic accessory bar: this strip conveniently holds the moon
phases, the planet projectors and light blocks where they are easily
accessible.
5. Projection lamp dimmer knob, on/off switch: controls the brightness of the projector bulb.
7. Motorized drive control switch: starts rotation of the cylinder platform.
8. Side lamps: these "house lights" allow light to be directed where it is needed within the dome.
9. Planet projectors: these hand-set planets (Jupiter, Mars, Saturn, Venus, Mercury) attach to the
Starfield cylinder, accurately simulating their appearance in the night sky.
10. Daily motion motor: rotates the cylinders to simulate the movement of the celestial sphere over
24 hours (1 rotation every 4 minutes).
11. Hour and date scale: adjusts to allow you to view the nighttime sky at any time of day and
month of the year (see detail).
12. Cylinder alignment key: correctly positions the cylinder on the projector.
13. Latitude map: adjusts to allow you to view the nighttime sky at any desired latitude (see detail).
14. Magnetic cylinder fasteners: secures the cylinder in place on the projector.
15. Pressure bar for adjusting latitude: provides an easy grip for tilting the cylinder platform to
change the latitude.
Second Generation Projection System:
Using a state-of-the-art miniature arc lamp and fiber optic technology, the new STARLAB FiberArc
Projector produces intense pinpoint star images never before seen in small projectors. It features
bright, crisp, projections of constellations, the earth and other images with full color saturation.
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STARLAB (con’t)
FiberArc Projector System
Light Source: short arc, metal halide lamp
Median Lamp Life: 400 hours
Lamp Output: 1800 Lumens
Projection Lens: 10mm non-imaging fisheye
Reference Projection: azimuth and meridian

Color Temperature: 5054 degrees K
Lamp Darkening:
<20% over lamp life
Light Guide: 1.5mm glass fiber bundle
Side Lamps: 2 quartz halogen goosenecks

Projection Cylinders: (For more sample images see Website: http://www.STARLAB.com/)
The STARLAB Projection Cylinders are the secret to the versatility of STARLAB.
These interchangeable, computer-generated Mylar cylinders fit over the projection
lamp of the STARLAB projector to create vivid images on the inside of the STARLAB
dome. They make it easy to demonstrate the night sky, the inside of a biological cell, a global
projection of the earth or ancient mythological; currently 22 different cylinders are available.
1. * Starfield: 3,000 stars accurate to within 1’RA, 6’Dec; limiting magnitude of 5.5; 15 brightest
stars individually lensed; 5 adjustable planets; 12 locations for accurate positioning of
sun, moon phases and planets. This Cylinder is now available with a Milky Way.
Employing eight levels of brightness arranged in accurate contours and a special
high-density screen to smooth isophot edges by light diffraction, the Milky Way is
merged with the starfield without any need for additional projection devices.
Cylinders with Milky Way images simply replace the older starfield cylinder. The
Milky Way projection is highly accurate in both brightness and location. One can
easily pick out features like the Coal Sack and the Milky Way center, as well as the
nearby Large and Small Magellanic Clouds, adding to the precision of STARLAB’s
recreation of the night sky. A new MultiLens Starfield Cylinder also includes new
custom-fabricated lenses. The 70 brightest stars (all<mag 2.2) are individually
collimated and aligned with computer-designed, 2-element lenses producing the most
accurate starfield of any small planetarium projector.
2. *
3.*
4.*
5.*
6.
7.*
8.*
9.*
10.*
11.*
12.*
13.*

Urban Starfield
H.A. Rey Constellation
Deep Sky Objects
Greek Mythology
Native American Mythology
Ancient Egyptian Culture
Ancient Chinese Seasons
Ancient Chinese Legends
African Mythology
Celestial Coordinates
Earth (Land & Ocean Masses)
Geocentric Earth

Solar System & Galaxy Cylinder
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STARLAB (con’t)
14.* Plate Tectonics
15.
Weather
16.
Ocean Currents
17.
Biological Cell
18.* Hindu Mythology
19.
Lapp (Sami) Mythology
20.
Solar System & Galaxy
21.
Lewis and Clark
22.
Transparent
(* all currently also available for Southern Hemisphere)

Transparent Cylinder
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K.

StratoSphere
Stephen Harvey, Laser magic Ltd, 2 Church Street, Seaford, East Sussex, BN25 1HD,
United Kingdom Phone: + 44-1323-890752 FAX: +44-1323-898311
e-mail: steve@lasermagic.com; Website: http://www.lasermagic.com
Although these domes are not currently used as planetariums, it is interesting to be
aware that they exist!
Laser Magic has a product called the StratoSphere, they are
mobile projection domes 50ft wide by 65ft tall. We have
internal video either ½ dome or full dome, they are very
new or you can find real images on our web site,
www.lasermagic.com. We have one in the UK and one in
the Middle East, in April, we are using the UK dome as the
centre piece for a brands launch and in Bahrain, we are using the dome as a centre
piece for a science park which is going to be up for 2 months and educational.

The domes are a brand new portable
medium for projections.

Up to 300 people inside or 1000’s
outside can be watching the show
which is projected from the inside.
Towards 2003 we should
have a 100ft model.
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L.

ZPS-CUBEX:

ASTRONOMIA EDUCATIVA S.R.L., Casilla de Correo 4184, C1000WBP– Buenos Aires,
Argentina; Telephone: 54 11 4697 2815; FAX: 54 11 4697 9067;
Website: http://www.zps.com.ar; E-mail: cubex@datafull.com
ZPS-CUBEX Portable Planetarium
Although a technically advanced instrument, the ZPS-CUBEX
planetarium is remarkably simple to operate. The star projector is
compact and solid in construction with smooth, quiet sidereal
motion rotation. There are 2000 high definition stars per cube
(down to magnitude 5.0) and the visible planets, moon and sun
projection are independently moveable. There is a rotation motor
toggle switch for use with northern and southern hemisphere
projection and a hand-held constellation outlines slide projector
with dimmer switch. The foam-padded carrying case with wheels
is made with a sturdy, aluminum frame. An activity book is included.
Technical Specifications
Star Projector:
Projection type: Pinhole
Projector body shape: cubic
Number of stars: 2000
Magnitude limit: 5
Projection latitudes: +90 a -90
Planets: Mercury, Venus, Mars, Jupiter and Saturn.
Projected planet images: telescopic view.
Planetary, solar and lunar projectors location: opposite
ecliptic pole.
Lunar projector: Operator can show all lunar phases.

Star lamp: dimmable.
Planets lamp: dimmable.
Side lamps: dimmable.
Diurnal movement: reversible and with speed variable from 0,25 to 2 r.p.m.
Power supply: 12 Volts DC included
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ZPS-CUBEX (Con’t)
Dome: 5 or 6 meter Inflatable Nylon Dome
Diameter: 5 meters.
Height:
3.20 meters.
Access and exit: 2 meters vertical door with zipper.
Inflating time: 5 minutes
Deflating time: 2 seconds
Folding time 5 minutes
Weight: 12 kg.

Free stamping of the customer logo on the outside surface.
Fan:

Three-speed blower

Accessories included:
Hand held outline constellation projector with dimmable lamp;
20 outline constellation slides to be chosen by the customer; Luminous
pointer; a Heavy duty carrying case for the star projector and blower;
and a Carrying bag for the dome.

Optional accessories:
Celestial coordinates projection cubes. They are identical to the starry sky ones but with
the celestial coordinates superimposed. Both hemispheres are available.
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VI. SOURCES
OF
FUNDING

Now that you have decided which model of planetarium suits your goals the
best, you need to examine the following information about where and how to
get the funding you need.
The funding information included here is predominantly about the purchase of STARLAB.
However, the ideas in the articles certainly apply to the purchase of any one of the portable
planetarium models.

1

“How and Where Can You Find Funding Sources”
•

Have a clear idea of your mission and a well thought out business plan (budget)
before you begin looking for sponsors. Do your homework, look at existing
competition and research possible sources of funding through local banks, the library
and the Internet (for example: http://dir.yahoo.com/Education/Financial_Aid/Grants/)

•

Speak to the planetarium manufacturer to learn what has worked for others.

•

Don’t neglect approaching local businesses to sponsor you. They may be looking for
advertising on your dome or at least mention of their company at the beginning of
each program and their logo on your advertising.

•

“Common Funding Questions” by Carole Allen (STARLAB News, Issue XXV,
Spring 2001) One of the latest trends among funders is use of a common grant
proposal. These nifty little numbers allow you, the applicant, to create one document
that can be submitted to multiple grant-makers. It is both a great time-saver and
shows you the shared priorities that a group of foundations, trusts or even corporate
giving programs may have. Currently, there are more than a dozen such forms in use
in Connecticut, Illinois, Massachusetts, Maryland, Michigan, Minnesota, New Jersey,
New York, Pennsylvania, Washington and Wisconsin. If you live in one of these
locations, we (Learning Technologies, Inc.) can send you a copy of the form for your
area. Even if you live somewhere not using one right now, these common grant
applications can guide you through writing a proposal. One such form is also
provided by the National Network of Grantmakers. You can download a sample copy
of several forms by going to The Foundation Center at http://FdnCenter.org and
clicking on "Finding Funders" and then selecting "Common Grant Applications."
Almost all of these samples include a list of attachments that funders want to see with
your application. Several give fairly specific details regarding the content they expect
which can make your task much easier.
Always, however, check with each funding source individually to see if they have
additional requirements or need multiple copies.

•

“Funding Update.” This article states that if your organization is tax-exempt under
IRS Code 501 (c)(3) you may seek funding from: DuPont Corporate Contributions
Program, National Science Foundation Instructional Materials Development, NEC
Foundation of America, The Bay Foundation, The Coca-Cola Foundation, The
Hitachi Foundation and Toyota/TAPESTRY Grants.
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•

If you need additional information about grant writing and funding sources for a
STARLAB, contact Learning Technologies, Inc. (STARLAB@STARLAB.com or go
to http://www.STARLAB.com/lticu.html) to order a free copy of three
publications: “Star Struck: Finding the Funding to Make Your Dreams of a
STARLAB Purchase Come True”; “The STARLAB Funding Finder”; “Helping Kids
Reach for the Stars”

•

The STARLAB Promotional videotape has been an important factor in educators
securing funding for STARLABs. It is an award-winning presentation that can be
borrowed from Learning Technologies, Inc.
•

Another resource to use when seeking funds is a list of the 500 largest US
corporations published and updated yearly by Fortune magazine. Consult the
magazine on their web-site at http://www.pathfinder.com/fortune/ for the current list.

•

Also check the Directory of Grantmakers Interested in Precollegiate Education,
published by the Council on Foundations, Taft Foundation Reporter, and Taft
Corporate Giving Directory, published by the Taft Group Inc.

•

Read Section IV “Planetariums in Business” section in this handbook for more
suggestions.
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“When You Wish Upon a STARLAB”
by Gary Kratzer
STARLAB News
Sulpher, LA
USA
Have you ever wished someone would give you the money to buy a STARLAB? Not a likely
scenario! Perhaps you are willing to expend some of your energy to persuade the right person to
buy a STARLAB for your use. One might ask, “How do I go about funding a STARLAB?”
The entire funding process takes a “spark” to ignite the flame of interest.
Let’s discuss possible avenues to explore. It is highly unlikely that an individual educator can
purchase a STARLAB. Do not count this idea out! Motivated and successful educators should
consider applying for grant money that is available in your state. The first such source is the
Presidential Award for Excellence in Science and Mathematics Teaching. This award pays a
total of $7,500 directly to the winner’s school. A little support from your school or system can
usually make up the rest of the funding needed to complete the purchase.
Another idea is to apply for the Christa McAuliffe Fellowship. Last year’s fellowship was worth
nearly $35,500! This is more than enough to make a dream come true. In fact, this is the way
my dream came true and continues to be a driving factor in changes taking place in the Louisiana
educational system today. The design of my fellowship included the purchase of a STARLAB,
classroom materials and equipment and a training program that would pay the participants. In
return for the training, the teacher was able to use STARLAB for a week or more free of charge.
Perhaps you are thinking the same thing I did, “There is no way that I could ever win something
like this!” Do not sell yourself short. The fellowship is all about helping new and innovative
ideas get a start. Let’s put it this way-if you don’t try, you will never win.
One of the best funding ideas is that of the “Consortium.” Basically, a number of schools, let’s
say 5, get together, agree to have fund-raisers within their own schools, and pool money to buy a
STARLAB. The planetarium will circulate to just 5 schools rather than through the entire school
system. Don’t forget to budget enough money to include accessories, training and upkeep items
when setting a monetary goal. Many of these “consortia” have been the brain-child of just one
teacher, principal or parent with the energy and vision to make it happen. Seek and ye shall
receive!
Within school systems or other education institutions, federal grant money is often available.
Check with your local administrators, perhaps a supervisor or superintendent, and lay your idea
on the table. Perhaps your school district employs a grant writer you could talk to about
available funding sources.
Using a STARLAB in a shared fashion is usually appealing to administrators. Try this trick.
Find out the student population of your district. Divide the number of students into the cost of a
STARLAB. A system with 33,000 students divided into $11,000 dollars for a deluxe unit comes
out to $ 0.34 per child. Just think of the money spent on textbooks per child!
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Ask local corporations or businesses for support. Many corporations budget money for the
specific intent of helping educational institutions. Find out the names of individuals within these
organizations that are responsible for donations and bend their ears! Be sure to mention that the
company logo can be put on the dome and hundreds of children would see it each day.
It is my sincere belief that if you really believe in something, you can make it happen. Many
STARLAB planetaria are in operation today because of one persistent individual. For more
information on sources of funding and grant writing contact the Grants Specialist at Learning
Technologies STARLAB@STARLAB.com.

“Sponsorship and Creative Funding”
No Author Noted. USA
STARLAB News, Issue III, Fall 1989
The Discovery Center in Fort Lauderdale, Florida acquired a STARLAB with the help of
American Express Company and Gee & Jenson Engineers-Architects-Planners Inc. For schools
and museums whose budgets are tight, sponsorship can play a crucial role in purchasing a
STARLAB. The idea of soliciting funds for this project is not as far-fetched as it may sound if
one considers the potential benefits for the sponsor. A company logo can easily be silk-screened
on the inflatable dome, which will be seen by a huge number of people, especially if an outreach
program circulates STARLAB through a large territory. Newspaper articles and newsletters
provide additional visibility for the sponsor.
Linda Carter, Director of Development at the Discovery Center, explained that there are a
number of corporations who donate annually to the museum. Each year these corporations are
presented with a list of current projects. From this menu, the sponsors are free to choose what
they would like to fund. It was relatively easy to sell the STARLAB, Ms. Carter said, because of
its high visibility. With an already established outreach program that covers Broward, Dade and
Palm Beach Counties, the Discovery Center could promise wide exposure for a silk-screened
company logo. Both of the companies were also happy to be involved with an educational
project. Roberta Weinstein, Manager of Community Affairs at American Express Company,
added that the statistics on STARLAB, the number of schools and fairs it had attended and the
number of kids it served, made it a proven product and therefore a sure bet.
Beatrice R. Taylor of the Museum of the Rockies had a similar story to tell. In search of
sponsorship, she employed the following strategy. She acquired from us a picture of STARLAB
featuring the silk-screened entrance tube. Onto the photograph she superimposed the name of
her institution above our logo and the name of her prospective sponsor below, thus portraying the
future STARLAB with that sponsor’s insignia on it. The “doctored” glossy was then submitted
with a request for funding to the prospective sponsor. The idea sold on the very first try. Ms.
Taylor told us she looked for a sponsor to whom visibility was important.
Despite its price tag, notes Jim McDowell of Tri-Ed Enterprises in Omaha, Nebraska,
STARLAB is a remarkably economical piece of educational media. At the price he paid ten
years ago, each child’s visit to the planetarium has cost only $.08, and with rentals the unit has
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more than paid for itself. Nevertheless, many educational institutions, working within low
budgets, have a difficult time raising the initial investment to purchase a STARLAB. In these
cases, sponsorship has proven to be a viable option.
The following is a list of Corporations that have supported
Science/Technology Education in the Past:
Abbott Laboratories
Air Products & Chemicals
Allegheny Ludlum Corp.
Allied-Signal
Aluminum Co. of America
AMAX
American Cyanamid Co.
American Electric Power
American Honda Motor Co.
American National Bank & Trust
Co. of Chicago
American Natural Resources Co.
American Telephone & Telegraph Co.
Ameritrust Co.
AMETEK
Amfac/JMB Hawaii
Amoco Corp.
AMP
AMR Corp.
Analog Devices
Andersen Corp.
Anheuser-Busch Cos.
AON Corp.
Apple Computer, Inc.
Archer-Daniels-Midland Co.
ARCO
Arkansas Power & Light Co.
Armco Inc.
Arvin Industries
Ashland Oil
Atochem North America
Baltimore Gas & Electric Co.
Bank of Boston Corp.
Bankers Trust Co.
Battelle Memorial Institute
Bausch & Lomb
Bayer USA
Bechtel Group
Belk Stores
Bell Atlantic Corp.

Bemis Co.
BF Goodrich
Block (H & R)
Blount
Boeing Co.
Boise Cascade Corp.
Borden
Boston Edison Co.
BP America
Bridgestone/Firestone, Inc.
Bristol-Myers Squibb Co.
Brunswick Corp.
Bucyrus-Erie
Burlington Industries
Burlington Northern Inc.
Burlington Resources
Cabot Corp.
Campbell Soup Co.
Cargill
Carrier Corp.
Champion International Corp.
Chase Manhattan Bank, NA
Chesapeake Corp.
Chevron Corp.
Chrysler Corp.
Cincinnati Milacron
Citicorp
Citizens & Southern National Bank
Clorox Co.
Coca-Cola Co.
Consolidated Natural Gas Co.
Consolidated Papers
Consumers Power Co.
Cooper Industries
Coors Brewing Co.
Corning Incorporated
CPC International
Cray Research
Crum and Forster, Inc.
Cummins Engine Co.
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Deere & Co.
Delta Air Lines
Detroit Edison Co.
Digital Equipment Corp.
Dow Chemical Co.
Dow Corning Corp.
Dresser Industries
Du Pont (EI) de Nemours
Duke Power Co.
Eastman Kodak Co.
Eaton Corp. Emerson Electric Co.
Enron Corp.
Equifax
Ethyl Corp.
Exxon Corp.
Federal-Mogul Corp.
Federated Dept. Stores &
Allied Stores Corp.
First Atlanta Corp.
First Hawaiian
First Interstate Bank of Oregon
First Maryland Bancorp
First Union Corp.
Fleet National Bank
Fluor Corp.
Forbes
Ford Motor Co.
Freeport-McMoRan
GEICO Corp.
General Electric Co.
General Mills
General Motors Corp.
Georgia-Pacific Corp.
Georgia Power Co.
Gerber Products Co.
Glaxo
Globe Newspaper Co.
Goodyear Tire & Rubber Co.
Grace (WR) & Co.
Greeley Gas Co.
GTE Corp.
Halliburton Co.
Harsco Corp.
Hartmarx Corp.
HEI Inc.
Heinz (HJ) Co.

Hershey Foods Corp.
Hewlett-Packard Co.
Hitachi, Ltd.
Hoechst Celanese Corp.
Hoffman-LaRoche
Honeywell
IBM Corp.
Illinois Bell Telephone Co.
Illinois Tool Works
Inland Container Corp.
Inland Steel Industries
Intel Corp.
Interco
International Multifoods Corp.
International Paper Co.
ITT Corp.
ITT Hartford Insurance
John Hancock Insurance Co.
Johnson & Higgins
Johnson & Johnson
Johnson (SC) & son
Jostens
Kerr-McGee Corp.
Kimberly-Clark Corp.
Kraft General Foods
Laclede Gas Co.
Leo Burnett Co.
Lilly (Eli) & Co.
Lipton (Thomas J.)
Litton Industries
Lockheed Corp.
Lotus Development Corp.
Louisiana Land & Exploration
Louisiana-Pacific Corp.
LTV Corp.
Lubrizol Corp.
Manville Corp.
Martin Marietta Corp.
May Department Stores Co.
McCormick & Co.
McDonnell Douglas Corp.
Mead Corp.
Medtronic
Mellon Bank Corp.
Mercantile Bancorp
Merck & Co.
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Metropolitan Life Insurance
Michigan Bell Telephone Co.
Michigan Consolidated Gas Co.
Miles Inc.
Milliken & Co.
Millipor Corp.
Mine Safety Appliances Co.
Mobil Oil Corp.
Monsanto Co.
Motorola
Nalco Chemical Co.
National Presto Industries
National Starch & Chem. Corp.
National Westminster Bank NJ
NBD Bank
NCR Corp.
New England Telephone Co.
New York Telephone Co.
Nordson Corp.
Northeast Utilities
Norton Co.
Norwest Corp.
Noxell Corp.
NYNEX Corp.
Occidental Petroleum Corp.
Ohio Bell Telephone Co.
Olin Corp.
PACCAR
Pacific Gas & Electric Co.
Pacific Telesis Group
PacifiCorp
Panhandle Eastern Group
Parker-Hannifin Corp.
Pennzoil Co.
Pfizer
Phelps Dodge Corp.
Philip Morris Cos.
Phillips Petroleum International
Pitney Bowes
Pittway Corp.
Polaroid Corp.
Portland General Electric Co.
Potomac Electric Power Co.
PPG Industries
Premier Industrial Corp.
Principal Financial Group

Procter & Gamble Co.
Promus Cos.
Public Service Co. of Colorado
Public Service Electric & Gas Co.
Pulitzer Publishing Co.
Quaker Oats Co.
Ralston Purina Co.
Raytheon Co.
Reliance Electric Co.
Revlon
Reynolds Metals Co.
RJR Nabisco Inc.
Rockwell International Corp.
Rohm and Haas Co.
Rolscreen Co.
Ryder System
SAFECO Corp.
Santa Fe Pacific Corp.
Schering-Plough Corp.
Searle (GD) & Co.
Shaklee Corp.
Shell Oil Co.
Simpson Investment Co.
Skinner Corp.
SNET
Sonat
SONY Corp. of America
Southeast Banking Corp.
Southern CA Edison Co.
Southern CA Gas Co.
Southwestern Bell Corp.
Springs Industries
Square D Co.
Stanley Works
State Street Bank & Trust Co.
Sterling Drug
Stevens (JP) & Co.
Stone Container Corp.
Sun Co.
Syntex Corp.
Tandem Computers Tektronix
Teledyne
Tenneco
Texaco
Texas Instruments
Textron
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3M Co.
Times Mirror Co.
Toyota Motor Sales, USA
Transco Energy Company
Trust Co. Bank
TRW Corp.
US West
Union Camp Corp.
Union Carbide Corp.
Union Electric Co.
Unisys Corp.
United Airlines
US Leasing International
United Technologies Corp.
United Telecommunications
Unocal Corp.
Upjohn Co.
USX Corp.
Varian Associates

Vulcan Materials Co.
Wachovia Bank & Trust Co.
Wal-Mart Stores
Walt Disney Co.
Warner Lamber Co.
Waste Management
Westinghouse Electric Corp.
Westvaco Corp.
Weyerhaeuser Co.
Whirlpool Corp.
Williams Cos.
Wisconsin Energy Corp.
Xerox Corp.
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VII. LIABILITY
AND
EQUIPMENT
INSURANCE

After spending all the time and money to set up a program
and get the planetarium you want, it is important to insure
yourself against liability and to insure your equipment.

1

LIABILITY PROTECTION
General Considerations:
•

Always keep you equipment in a secure place. LOCK your vehicle!

•

Make sure the equipment is stored with proper ventilation and at the correct temperature.

•

Whenever you bring your planetarium
to a job, make sure the people in
charge of the building have provided a
clean and secure location. If the dome
is in a high traffic area, see if the
school has some cones (as shown in
the picture to the right) to limit curious
hands from inappropriately touching
the dome.

•

If you are going to leave the
equipment overnight, check with
everyone about building use. The
room should be locked and no one
should have access to that room until
you return.

•

Sometimes when I think I have checked with everyone, someone shows up and wants to
move my planetarium out of the way for some reason (basketball practice, play rehearsal,
etc.) If this happens, your equipment will many times land in a heap in the corner! So,
put warning signs on it…this seems to work for me.

Insurance
If you work for a museum or education center, your employer may already cover you. For
example, my BOCES carries a blanket policy for all employees and a $1000 deductible policy on
my equipment.
Northern Stars Planetarium, John Meader’s private business, carries both general liability and
equipment insurance. Commercial Union Insurance Company of Boston, Massachusetts, insures
him. The equipment is insured on a commercial inland marine policy. All the equipment is
grouped together on a floater policy. A list of major equipment is kept on file with the insurance
company. If a claim were to be made, this is the equipment that would be covered after a $250
deductible.
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Self-Protection Strategies
In this age of rampant litigation, it is imperative that precautions be taken to avoid compromising
situations. In the rarified atmosphere of the very small planetarium, children’s perceptions are
on “overload” and can be misleading to them.
For example: A touch on the shoulder to get a student’s attention could cause a child to jerk
their head around to look at you and this might translate into their mind that you “wrenched their
neck!” They will then tell their parents that you hurt them! This has, in fact, happened and thank
goodness there was another adult witness to confirm what really occurred!
Always have another adult, preferably a teacher, in the dome with you to be a witness to your
proper behavior. Unfortunately, the definition of proper behavior has changed and, therefore,
no touching of students in any way is the safest way to behave. Even if you are a certified
teacher, you should not be alone in the dark with students.
Another consideration is protection of equipment and students when entering and exiting the
dome. Ideally there should be a teacher plus you inside the dome for entering and exiting and a
teacher outside the dome to control and guide students as they enter and exit. At the very least
you should enter first to guide students and a teacher should enter last (or visa versa) to monitor
behavior outside the dome. It cannot be stressed enough: you need to protect yourself; no one
else will!

A sample “Memo to the Teacher” used by the OCM BOCES Planetarium Program
follows:
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ONONDAGA .CORTLAND .MADISON

SUSAN REYNOLDS BUTTON

LEE G. PETERS
District Superintendent

Planetarium Specialist
Telephone (315) 433-2671
FAX (315) 432-4523
E-mail: sbutton@ocmboces.org

MEMORANDUM
To:
From:
Subject:

All Teachers
Susan Reynolds Button, Planetarium Specialist
Planetarium Pre-Visit Information

Due to liability concerns, it is required that another adult, preferably the classroom teacher, be
present inside the Planetarium Dome during each lesson. This not only enhances the educational
experience of the students, it also provides a safer and friendlier environment. We prefer that the
Teacher and the Planetarium Specialist act as partners, making each lesson a unique experience
and relevant to the classes’ approach to the topic.
We appreciate that most teachers already follow this procedure. Teachers with difficulties
preventing them from entering the dome need to make special arrangements for another adult to
take their place (i.e. another teacher, an aide or a parent). We will be happy to provide a chair for
those who need one.
Also, to provide a cleaner environment and prolong the life of the plastic dome, teachers and
students will not wear shoes in the Planetarium. We request that students do not bring such
things as gum, candy, pencils or laser pointers into the dome. If required, the Planetarium
Specialist will provide the following materials: paper, pencils, writing boards and flashlights.
We thank you for your continued cooperation in making this an exciting, educationally
productive experience for everyone. If you have lost your teacher guide, or you are new to the
grade level, please request one through your principal. We look forward to having fun working
with you and your students again this year!
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This is a sample of a sign that I would place on the planetarium for protection.

Please
Do not touch
or move this
equipment.
Thank You!
Mrs. Button
OCM BOCES Planetarium
Questions? Contact the School Office.
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VIII. ADVERTISING

Whether you are operating out of a museum, education
center or as a private business you must sell the Portable
Planetarium Program.

1

ADVERTISING
Overview
This section contains miscellaneous “tidbits” about how to make advertising work for
you, regardless of whether you are an outreach specialist or in business for yourself.
·

Create an eye-catching logo or symbol and use it on all advertising.

·

Design colorful fliers or brochures and write introductory letters.

·

If you have a corporate sponsor, use their connections (ads in papers or newsletter
articles) to advertise.

·

Send various forms of advertising to:
-School Principals
-Parent/Teacher Organizations
-Museums, Libraries, Science Centers

·

Volunteer to demonstrate samples of your programs at parent, teacher and public
meetings.

·

Create a short video (about 5-10 minutes) for distribution. Sometimes local
University students will do this for free, especially if they are communication
majors and need a project to work on for school.

·

Call or write local radio and television stations and newspapers to inform them of
upcoming events.

·

Make or have a professional sign company make a rip-stop nylon banner, with
rubberized logo and letters that you can fasten with Velcro onto the dome. 1.5 m
x 1.5 m (5 ft. x 5 ft.) is a good size. Rip-stop nylon is light-weight and does not
seriously wrinkle no matter what you do to it. Another possibility is to have your
logo, name, address and phone number stenciled on the dome.

·

When students and adults enter the planetarium there should be a slide up saying,
“Welcome to the (YOUR PLANETARIUM NAME) Planetarium” or something
of that nature. Some people solve their “identity crisis” by simply wearing large
brightly colored nametags when they do presentations.
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“Customizing a STARLAB Dome”
by Scott A. Niskach
Orlando Science Center
Orlando, FL
USA
Anyone who owns a STARLAB has probably had at least one newspaper article written
about his or her program. These articles normally have an accompanying photo of
students entering the dome. But are you getting the full value of these photos? With the
proper design, an ordinary STARLAB dome can be transformed into a free billboard. By
using the large outside dome area you can customize it to reflect your organization.
What should be on your “billboard?” That will depend on the STARLAB program you
are running. A school district might display the school name and possibly a team mascot.
Those who rent STARLAB out could use the organization’s name and telephone number.
There are several ways to customize a STARLAB dome. The least expensive is by magic
marker. Simply draw on the dome and you are finished. The drawback is its tendency to
“leak” through. So, if you are customizing the tunnel--no problem, but beware if your
writing is near the starfield. As simple as this method sounds, it was the technique of
choice for Learning Technologies Inc. (LTI) until 1986 when they switched to the more
permanent and professional looking silk screening method.
Silk screening consists of making a mask of your design and smearing a special ink over
the surface. The mask is lifted and your design remains. LTI will silk screen your design
for a fee of $300.00. The expense lies in creating the actual mask, so multiple orders
could bear reduced prices. The only disadvantage to silk screening is its tendency to chip
and fade over time. Although it is the most permanent method, it can be removed.
According to Bruce Bloomfield of LTI, numerous passes of masking tape eventually will
lift the paint off the dome surface. Editor’s Note: LTI now uses vinyl labels adhered
to the dome.
Another method is the banner where a message is embroidered onto a large medium
weight cloth or vinyl material (normally 40 inches x 40 inches). I have found that it is
best to use a gray material for the banner with dark letters and a dark border around the
banner. A one-inch (2.5 cm) border placed two inches (5 cm) inside the outside edge
gives a good appearance. The banner is then attached to the dome with Velcro. The
Velcro allows various points for the banner to be attached. So when the photographer
shows up, reposition the banner to the best angle for your location.
When designing your message, picture how it will look when photographed. Lettering
should be large (three inch or 7.5 cm letters) and clear. Any pictures or designs should be
kept to shadow type drawings. For a three by four inch (7.5 x 10 cm) newspaper photo,
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three inch (7.5 cm) letters on the dome produce letters a quarter of an inch (0.6 cm) high.
This correlates to about a sixteen point size. Of course distance from the dome changes
everything.
Deciding which method is best will depend on STARLAB usage. If you rent STARLAB
out to schools, I recommend silk screening. This insures that each time STARLAB is
inflated your name will be in large print. If, however, you send STARLAB out
accompanied by a teacher, you should use the banner. Banners are more attractive and
stand out better for newspapers. They also may be easily changed to reflect special
events or a new phone number.
Whatever method you choose--do it! This is free publicity that gets your name out to the
public.
Auxiliary “Attention-Getters”
To enhance your planetarium programs and increase visibility, you can run auxiliary
events such as star parties and outreach with a mobile observatory as described below.
You can generate a captive audience and then advertise your planetarium programs in the
process.
•

Start an astronomy club.

•

Hold a “star party.”

•

Ted Stalec (retired) developed a low cost Mobile Observatory which he took to
schools for “real time” viewing. This exciting system provided video taping
capabilities as students viewed the sun, moon and planets safely on a TV monitor.
Ted mounted the small, but very effective, “Sun Spotter” on a motor driven
telescope mount.

“Organizing an Astronomy Club”
by Gary Kratzer
STARLAB News, Issue VI, Winter 1993
Sulpher, LA
USA
STARLAB is a wonderful tool for extending students’ interest in Astronomy. Why not
consider starting a club for your students? The following considerations might be of use
to you in laying the groundwork for such a venture.
Organize a well-planned system of selecting members. Devise an application for
potential members. Insist that this application be obtained from the coordinator of the
club. Include all information that you want members to be aware of, such as: rules,
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grade requirements, attendance of meetings, projects and code of conduct. Each member
should go over the rules of the club with their parents or guardian and both should sign an
agreement to abide by these rules.
It is wise to write up a liability release/permission form for student and parent to sign.
Such a document could be helpful if there is a lawsuit against the club coordinator or the
host school. The release should include all pertinent information concerning meeting
locations, club projects, field trips and expected behavior of members. Keep this
document on file!
Consider the collection of club dues. Money is always helpful when buying materials for
projects, literature or refreshments. Be sure to consider the socio-economic conditions of
your area when assessing dues. If your school or organization can support your club,
then do not worry about dues.
Plan a number of projects that members can participate in. Help with the local science
fair or conduct functions that involve the community. This will give your club positive
exposure.
Conduct training activities in STARLAB. Have at least four seasonal sessions per school
year. Students can learn to use a star chart in STARLAB and will be quite confident by
the time they put theory into practice in the real sky. Plan to have monthly night
meetings under the real stars. Keep in mind that you are always at the mercy of the
weather. Secure a safe night observing location either on school property or the property
of a club member’s relative. The meeting site should be as dark as possible. Monitor the
weather several days in advance and keep members posted on sky conditions and long
range forecasts. Plan an alternative night for an outdoor meeting or possibly hold the
night meeting in STARLAB.
Seek assistance from local astronomical groups. Most large cities have a group of
enthusiasts that get together monthly to conduct talks, organize star parties and share the
fun of amateur astronomy. Most amateur club members would be more than happy to
have your club attend one of their meetings or perhaps assist you in conducting your own
“Star Party.”
Plan to have at least one all night “Star Party.” Invite parents too! Be sure to issue a list
of necessary items members should bring, such as: red covered flashlights, warm clothes,
star charts, tents, sleeping bags, mosquito spray, snacks, and, of course, a porta-potty.
Encourage all members to read astronomical publications. Ask your school’s librarian to
include astronomical publications in his/her book order.
Keep the news media informed! Most newspapers or television stations would jump at a
chance to cover an astronomical function, especially in a STARLAB!
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A telescope is not always a necessity, but students would greatly benefit from including
one at your meetings. A fund raising event might provide the funds necessary for the
purchase of a club scope, especially if your school or organization cannot support your
club. Perhaps club members could construct a “loan-a-scope” that could be taken home
by trained members.
Hopefully these suggestions will be of some assistance. Students want and need to feel
that they are an important part of something. An astronomy club is a great way of
meeting those needs.

“Exploring the Sky: A Starry Adventure”
by Gary Kratzer
STARLAB News
Sulpher, LA
USA
When using STARLAB to study Astronomy, a tremendous amount of student interest in
the night sky may result. A natural extension of the dome experiences would be to hold a
“star party” in the real night sky. What better way for students to examine the world
around them than the opportunity to participate in such a venture on a crisp, clear night?
With careful planning and preparation, your students can study the stars and other
celestial bodies in an informal setting. If you decide to take the plunge and plan one of
these parties, you will be bombarded by many questions immediately. How do I plan for
a stargazing session? Can I have a star party without a telescope? Where will we meet?
How long should I keep the students out? And most importantly, what will we observe?
Over the years I have hosted nearly 100 of these events, and careful planning has made
them not only manageable, but also very popular with my students. The following
suggestions may help you in planning a stargazing event.
*Consider student safety foremost. When choosing a meeting site, check for
hazards thoroughly (nearby highways, water, barbed-wire fences, anthills, holes, and so
on). Discuss general safety with students and emphasize the appropriate behavior
expected of all participants.
*Select a viewing site that is as far away from lights as possible. Check to see if
you have a clear view of at least the eastern and western horizons.
*Obtain permission to use the meeting site, whether the site is on public or private
property.
*Consider accessibility to rest room facilities, if possible.
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*Make the activity optional. It is unrealistic to expect all of your students to
come.
*Obtain parental permission, in writing, for students to attend. In a note, give
parents all pertinent information about the event. Send directions to the viewing site and
inform parents of their responsibility for their child’s transportation. Also, if space is not
a problem, invite parents to attend: they can be quite helpful in managing participants or
keeping an eye on the equipment.
*If necessary, contact local amateur astronomers who might be willing to loan or
set up a few of their telescopes for viewing. If you cannot find one, remember that while
a telescope would be nice to have, it is not essential.
*Remind students to dress according to the weather. On cold nights, insist that
students wear something on their heads, since much heat is lost through this part of the
body. Don’t forget the mosquito repellent on warm nights.
*Select a time for the event that will allow kids to get home at a reasonable hour.
If you are inexperienced, an hour should be long enough for your first star party. As you
gain experience, you can increase the length of the event.
*Consider the phase of the moon. Depending on what you decide to have your
students observe, the moon may or may not hinder your viewing. The best time to view
constellations is from a couple of days after the new moon to the first quarter. The worst
time is during the full moon. The brightness of the moon will wash out faint stars and
objects.
*Check the weather report a few days before the party.
*Establish a procedure for canceling the event in case of unsuitable weather. For
example, if is cloudy at 7:00 pm on the night of the party, we automatically cancel. Set
up an alternative date in advance or make plans to meet in STARLAB.
*Discuss planned activities with your students. Go over what you expect of all
participants.
*Preview the star map with your students the day before the star party.
STARLAB is a great place to practice. If your students will be reading star maps, have
them bring a flashlight covered with red paper or red cellophane to serve as a light source
that will not affect night vision.
Now you are ready for the main event! Be sure to arrive at the site early and allow
yourself time to set up a telescope if you have one. Double-check the area for hazards.
Now brace yourself for your students’ excitement and enthusiasm.
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These suggestions have proven effective for me throughout the years. The important
thing is to encourage students to observe the world around them and involve them in
experience-learning situations that have meaning and relevance to them, and the night
sky is a good place to start. If you would like copy of some of my Sky Viewing
Activities, send a self-addressed, stamped envelope to Gary D. Kratzer, STARLAB
News, 43 Eucalyptus, Sulphur, LA 70663 USA Keep in mind that these activities can be
modified for use in STARLAB.
OCM BOCES Publicity: Following are some sample Advertising Flyers:

What Good is a Planetarium?
Standard Four of the New York State Learning Standards for Mathematics, Science and Technology states:
" The Earth and celestial phenomena can be described by principles of relative motion and perspective."
9 At the Commencement level students are expected to be able to "explain complex phenomena such as
tides, variations in day length, solar insolation, apparent motion of the planets and annual traverse of
the constellations."

"Science process skills curriculum should be based on a series of discoveries.
Students learn most effectively when they have a central role in the discovery
process. " -Physical Setting/Earth Science Core

The OCM BOCES STARLAB Planetarium is the perfect tool
for involving students in their own learning!
Earth Science Programs now available:
Sun and Seasons
Motions of the Moon and Earth
Celestial Motions
Planet Motions
Seasonal Constellations
The OCM BOCES has developed Planetarium experiences that are
student-centered. A problem-solving approach is used to enable
students to make important discoveries that enhance understandings.
OCM BOCES has been providing high level and intensive planetarium
lessons since 1986. We will be happy to schedule a time when we can make
a presentation and further explain our program. For further information or to
book the planetarium at your school please phone or e-mail Cathy Wegman
at the Math-Science-Technology Center.
Phone: 433-2671
E-mail: cwegman@cnyric.org
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What Good is Astronomy?
Or, Why Spend Money Studying the Universe?
Standard Four of the New York State Learning Standards for Mathematics, Science and
Technology states: " The Earth and celestial phoneme can be described by principles of relative
motion and perspective."
• Elementary students need to be able to "describe patterns of daily, monthly, and seasonal
changes in their environment".
• Intermediate students must be able to "explain daily, monthly, and seasonal changes on
Earth."
• At the Commencement level students are expected to be able to
9 "explain complex phenomena such as tides, variations in day length, solar insolation,
apparent motion of the planets and annual traverse of the constellations."
9 "describe current theories about the origin of the universe and the solar system."

You can help your students to truly understand and be able to fulfill these requirements.
The STARLAB Portable Planetarium can come to your school to be used as a
hands-on laboratory for discovery. It is the most cost and time effective means for solidly
locking in concepts that cannot be experienced by reading textbooks. Since Astronomy
objectives are built into National and State Science Standards, we believe that it is
imperative that students have the advantage of using the planetarium as a laboratory to
examine and confirm space science concepts explored in the classroom.

OCM BOCES has been providing high level and intensive planetarium
lessons since 1986. We will be happy to schedule a time when we can make
a presentation and further explain our program at your next meeting. For
further information or to book the planetarium at you school please phone or
e-mail Cathy Wegman at the Math-Science-Technology Center.
Phone: 433-2671
E-mail: cwegman@cnyric.org
"Astronomy has been
a cornerstone of technological progress throughout history,
has much to contribute in the future, and offers all humans
a fundamental sense of our place
in an unimaginably vast and exciting universe."
-National Radio Astronomy Observatory

"As the science that provides the framework knowledge of where we, and the planet on
which we live, fit into the environment of the universe, astronomy is a vital part of the
culture of all mankind. A person deprived of the broad outlines of astronomical
knowledge is as culturally handicapped as one never exposed to history, literature, music
or art. As astronomers communicate new discoveries about the universe, they enrich the
intellectual lives of millions."
-National Radio Astronomy Observatory
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“My Publicity”
by Dan Rosen
Western Sky Planetarium, Fruita, Colorado
USA
Here is a brochure and some other literature I use to advertise.
¾ Exterior of tri-fold brochure:

¾ First section seen on opening the brochure:
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¾ Inside of brochure:
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Inside of the brochure I include two flyers (Available Programs-Side One):
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(Side Two)
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(Newsletter Side One) (Side Two is a simple sky map)
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¾ Here’s another idea-a small flyer (side one):

(Side Two)
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¾ This was my most successful piece of advertising-ever, and the cheapest too!
Direct mailing of post cards.
¾
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IX. SCHEDULING

Decide how many days a week you want to be on the road,
how many classes you can do for each day, how many
students you will accept for each class and how long the
classes will last. Then the next step is to design a yearly
schedule and then daily schedules.

1

SCHEDULING
Booking
Here are examples of letters sent to schools in the middle of May. These are just samples, with
slight differences in each, and can be revised to fit your needs and put on your letterhead.
When these are sent out to schools, I initial each by my name.
The first is a letter sent to schools that have already booked the planetarium:

MEMORANDUM
To:
From:
Subject:
Date:

Susan Reynolds Button, Planetarium Specialist
Planetarium Services for 2002-2003 School Year
May 21, 2002

I really enjoyed working with both teachers and students at your school(s) during the 2001-2002
school year. Evaluations received from your teachers indicate that the Planetarium Programs
were regarded as educationally valuable as well as exciting and entertaining. Students retained a
great deal of information acquired during previous Planetarium visits. I appreciate the wonderful
cooperation of your custodial staffs in making sure the locations were spotless and in lending a
strong back to carry equipment from our vehicles.
As this year draws to a close, I am already looking ahead to next year. I would like to begin
scheduling dates for the Planetarium now. Your district has contracted with OCM BOCES for
days for the 2002-2003 school year. Each day will consist of a maximum of six
presentations, with no more than 30 students per class. You will need to establish a time that
does not conflict with any other special events and coincides with the students’ unit of
study. To allow flexibility, please choose three possible dates for each school involved. I would
appreciate your response as soon as possible. Prompt replies will allow me to make every effort
to accommodate your first choice. These dates will be finalized as soon as possible so that the
planetarium program may begin in September.
Thank you for your continued support and cooperation.
First Choice:

Week of ______________________

Second Choice:

Week of ______________________

Third Choice:

Week of: ______________________
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This is a letter sent to schools that booked the planetarium the year before but have not
yet booked any days for the upcoming year:

MEMORANDUM
To:
From:
Subject:
Date:

Susan Reynolds Button, Planetarium Specialist
Planetarium Services for 2002-2003 School Year
May 21, 2002

I really enjoyed working with both teachers and students at your school(s) during the 2001-2002
school year. Evaluations received from your teachers indicate that the Planetarium Programs
were regarded as educationally valuable as well as exciting and entertaining. Students retained a
great deal of information acquired during previous Planetarium visits. I appreciate the wonderful
cooperation of your custodial staffs in making sure the locations were spotless and in lending a
strong back to carry equipment from our vehicles.
Your teachers have indicated an interest in contracting with OCM BOCES for Planetarium
Services during the 2002-2003 school year. If your Parent-Teacher Organization (PTO) will be
funding this service, in order to receive state aid, have them donate the monies through your
District Treasurer. The 2002-2003 cost is $490.00 per day before state aid. Also, please have
your Superintendent write a letter confirming your request to our Assistant Superintendent for
Business, Deborah Ayers, so your district can be billed directly.
Please return this form stating the number of days you will require as well as your preference in
dates. Each day will consist of a maximum of six presentations, with no more than 30 students
per class. You will need to establish a time that does not conflict with any other special events
and coincides with the students’ unit of study. To allow flexibility, please choose three
possible dates for each school involved. We would appreciate your response by June 15, 2002.
Prompt replies will allow me to make every effort to accommodate your first choice. These
dates will be finalized as soon as possible so that the planetarium program may begin in
September.
Thank you for your continued support and cooperation.
Total # of Days Requested: ____________
First Choice:

Week of _____________

Second Choice: Week of _____________
Third Choice:

Week of: _____________
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The following is a letter sent to schools that have not booked the planetarium recently:

MEMORANDUM
To:
From:
Subject:
Date:

Susan Reynolds, Planetarium Specialist
Planetarium Services for the 2002-2003 School Year
May 21, 2002

Parents, teachers and/or students associated with your school have indicated an interest in
contracting with OCM BOCES for Planetarium Services during the 2002-2003 school year. I
have enjoyed serving over 31,000 students and teachers during 2001-2002. Evaluations received
from teachers indicate that the Planetarium Programs were regarded as educationally valuable as
well as exciting and entertaining. In addition to developing new program selections that
continue to reflect state and national standards, our programs are also coordinated with OCM
BOCES Astronomy Science Kits.
If your Parent-Teacher Organization (PTO) will be funding this program, have them donate the
monies through your District Treasurer service in order to receive state aid. The 2002-2003 cost
is $490.00 per day, before state aid. Also, please have your Superintendent write a letter
confirming your request to our Assistant Superintendent for Business, Deborah Ayers, so your
district can be billed directly.
Please return this form stating the number of days you will require as well as your preference in
dates. Each day will consist of a maximum of six presentations, with no more than 30 students
per class. You will need to establish a time that does not conflict with any other special events
and coincides with the students’ unit of study. To allow flexibility, please choose three
possible dates for each school involved. I would appreciate your response by June 12, 2002.
Prompt replies will allow me to make every effort to accommodate your first choice. These
dates will be finalized as soon as possible so that the planetarium program may begin in
September.
Thank you for your continued support and cooperation.
Total # of Days Requested: ____________
First Choice:

Week of _____________

Second Choice: Week of _____________
Third Choice:

Week of: _____________
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Daily Schedules
This is a letter sent out the first week of the new school year to all principals at the schools
who have booked the planetarium. It is sent along with a document to help them in
“Choosing a Location for the Planetarium” and a “Planetarium Response Sheet” that has
the school name and scheduled dates handwritten in. Our yearly schedule is established
by giving schools the dates that are as close to the school’s requests as possible.
Scheduling is based on a first-come, first-served basis using the date that the request is
received in our office as the guide.

MEMORANDUM
To:
From:
Subject:
Date:

Building Principals
Susan Reynolds Button, Planetarium Specialist
Request for Daily Schedules
September 2002

A new school year begins and the OCM BOCES Planetarium staff is looking forward to working
with you and your students to create another exciting and rewarding year. We will be starting
our building visits in September and are currently working on daily schedules for the year.
We are pleased to be able to give most clients their first request for this year’s scheduled dates.
In order for daily scheduling to run smoothly, we need your help. Please fill out the enclosed
form and send the information requested as soon as possible. If you intend to design your own
schedule please indicate that on the form and remember that we provide a maximum of six
classes per day, with an absolute maximum of thirty students in each class. Please allow 40-50
minutes for each class and approximately ten minutes between classes. Also allow for a halfhour lunch break for the instructor. Send your completed schedule to us at least two weeks
before we are supposed to be at your school. If you would like us to design the schedule, please
let us know the building schedule and individual teacher’s schedules for those classes that will be
attending the planetarium. We will send daily schedules to you at least two weeks prior to our
visit.
Each year we try to make sure that all teachers have Planetarium Teacher Resource Guides. If
you have new staff or teachers who have changed grade levels, please request the guides you
need and they will be sent right out. However, we do not routinely give new guides to all
teachers; these guides should be saved from year to year.
Due to liability concerns, it is required that another adult, preferably a teacher, be present
inside the Planetarium dome with each class. Of course, this also enhances the educational
experience of the students. Please remind your teachers of this policy.
If you have any questions or special requests, we will be happy to help. You can contact us at
(315) 433-2671.
We look forward to seeing you again.
Keep your eyes on the skies!
SRB/cvb
enc
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Planetarium Response Sheet
School: ______________________________________________________________________________
Scheduled Dates:______________________________________________________________________
Building Contact Person: _______________________________________Phone: _________________
School Address: ______________________________________________________________________
Directions (attach map): _______________________________________________________________
Location for the Planetarium (20’ x 25’ with a ceiling clearance of 10 ½”):

Grade Levels Visiting: _________________________________________________________________
Program Selections: (The Primary Level Program is called “Day and Night” and will be specifically
tailored for Pre-K, K, 1 or 2. See Teacher Guides for other options available to Grades 2-12. Call for
special request programs.)
Grade 2: ________________________________________________________________
Grade 3: ________________________________________________________________
Grade 4: ________________________________________________________________
Grade 5: ________________________________________________________________
Grade 6: ________________________________________________________________
Other: __________________________________________________________________
Building Schedule (If applicable, include Kindergarten AM and PM session times as well as Religious
Education dismissal):
Classes Begin/End: _______________________________________________________
Lunch Begins/Ends: ______________________________________________________
Other Important Information: ____________________________________________
In order for us to set up times for each class to visit the planetarium, you need to attach a copy of the
complete daily schedule for each teacher who will be visiting the planetarium.
Please remember to tell us the number of teachers that do not have a Teacher Resource Guide for their
grade level and we will make sure they receive one. These guides should be saved from year to year,
however, staff changes occur and we realize some just get lost.
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Choosing a Location for the Planetarium
The planetarium location should be an area measuring at least 20 feet by 25 feet with a ceiling clearance of 10-1/2 feet.
The darker the room the better and a 110 volt grounded outlet is required. The floor must be swept and clear of all other
objects (i.e. desks. chairs. music stands, etc.). It would be best to provide as quiet a location as possible to achieve the
best educational value for your money. Suggested locations include: gymnasium. library, stage or classroom.
Frequently, the gymnasium is chosen as the place to locate the planetarium during its stay in your building. Sometimes
gym teachers are unfamiliar with how the planetarium tent allows all exterior sounds to penetrate inside the dome and
actually magnifies every sound! Some Physical Education teachers shared their secrets for helping students and
classroom teachers maximize the educational value of the STARLAB experience. Happily, most schools have
implemented some of these ideas already. Take what you need and leave the rest! Maybe these teachers' expertise and
suggestions will be useful in creating a more cooperative learning experience for staff and students in your school.
How to Survive Having the Planetarium in Your Gvm!
1.

Make sure to tell students ahead of time about the fact that the STARLAB will be set up in the gym.
Tell them when it will arrive and how long it will be there.

2.

Explain that they need to be considerate and as quiet as they can while in gym class because
when they get to go in STARLAB, they will like it to be quiet too in order to enjoy the experience fully.

3.

When the STARLAB arrives show it briefly to students and remind them to be considerate.

4.

Hold classes outside if the weather permits or locate the class on the other side of the gym divider. Some
activities can be carried out in the classroom if the gym has no divider and the weather is bad. Every class can do
exercises, stretches, neck rolls, etc. Examples of other activities: Kindergarten -2nd Graders can play relay
games where they take chalk and write numbers 1...2...3...4...1...2...3...4 (After a child writes the 1 they give the
chalk to the next person on their team and goes to the end of the line...and so on.) Or, you can use the first letter
of their name. Older students can do line dances ("The Electric Slide," "Alligator," "Macarena") between the
rows of desks or play Mum Ball (Mum = Quiet) with various sizes and types of balls. Students have special
permission to sit on desks to catch the balls. No "whipping" allowed and if they miss the ball they must sit down
on the desk chair for one turn. Ball is changed after all get to catch the ball once. If the last person can remember
all the people who got out during the round, they get to choose the next ball to be used. Balls that could be used
include: beach ball, tennis ball, playground ball, stick ball, squish ball, boing-o ball and slo-mo balls of all sizes.
Another game is like volleyball but using a beach ball and students sit on desks. You don't have a net you just try
to keep it up in the air for as long as possible. Try to beat the other classes' records, all the time using "silent
cheers!"

5.

If located on the other side of the gym divider, choose games or activities to play that help students to keep the
noise down. (Examples: Younger children can have stations of equipment such as jump ropes, scooters,
playground balls or balance beams. Older students can play "cart soccer" -they sit on a cart instead of running.)

6.

Students can still cheer their classmates on by making it a game to give various "silent cheers."

7.

If students can't control themselves they can individually be asked to sit down on a sideline for a little time out.
They can then be invited to rejoin the group if they feel they can be quiet.

8.

Learning to be considerate can be a good learning situation.

9.

Make a big deal, after class, about the students' good behavior. Be sure to praise them to their classroom teacher
when he/she picks them up.
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The following are examples of letters sent to schools after we have made or have received daily schedules
from the schools. When sending this to principals, we include a copy of the daily schedules, any specific
memos to the teachers and Teacher Guides as needed.
If I have received a schedule from them, I send the following letter:
(Date)
Dear___(Principal’s Name)________________:
We have received your daily schedule for the Planetarium visit on__(Dates)_______________________

and everything seems fine. Enclosed please find individual letters for teachers. I look forward
to sharing enthusiasm and interest in the stars with both teachers and students at (School
Name__________________________________________.
If possible, I would appreciate help bringing the equipment from my car to the set-up location.
I will arrive at___(Time)________.
Thank you and I’ll see you soon.
Sincerely,
(Sign Name Here)
Susan Reynolds Button
Planetarium Specialist

If I designed the schedule for them, the letter is essentially the same. I send the schedule with the
following changes in the body of the letter:
Enclosed please find the daily schedule for the planetarium visit on ____(Dates)___and individual letters for
teachers. I look forward to sharing enthusiasm and interest in the stars with both teachers and students at
____(School Name)_________________________________.
If possible, I would appreciate help bringing the equipment from my car to the set-up location.
I will arrive at___(Time)________.
…etc.
After your visit to any facility, a note which reviews the experience and praises the facility for their
hospitality and thanks them for inviting you is also a good idea.
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X. PRESENTATION
AND
EVALUATION
TECHNIQUES

Do some research about how people learn and design lessons
that are age appropriate. Then continuously evaluate what
you are doing.

1

A. GENERAL SUGGESTIONS
•

Tell students what model you are using: earth-based view or space-based view. This
eliminates questions from students such as “Where’s Earth?” They should understand if
they are supposed to be sitting on earth and looking at the sky as if they are in their own
backyard. Remind students of what they can or cannot see in the real sky with just their
eyes. Sometimes I point and say, “This is your zenith (have them point and tell the
name) and this is your nadir (have them point and tell the name). There is a planet at
your nadir, raise your hand if you can tell me which planet is at your nadir. If Earth is at
your nadir then you see it in the sky?”

•

Gather a collection items that are
representative of particular
constellations. Models such as
stuffed animals, dolls, dippers or
drinking gourds are extremely useful
in making a young child feel more
secure, an older child less self
conscious, and in helping young
students to remember constellation
names.

•

Design lessons using cooperative learning techniques. Active participation by students
increases learning and reduces discipline problems.

•

It is helpful to provide some written materials for teachers to prepare students for their
visit to the planetarium and to follow up and extend the concepts presented. These preor post-activities need to be “minds-on” or “hands-on” not just busy-work!

•

Keep lesson objectives simple and to a minimum. Students can only absorb and really
learn a very small number of concepts in one lesson.

•

If students only visit the planetarium once, it is probably more educationally sound to
use predominantly the night sky with few or no slides or other special effects.

•

Encourage students’ questions to take advantage of “teachable moments.” This also
enables each lesson to be unique and helps the presenter to remain enthusiastic,
interesting and avoid “burn-out!”
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•

View the video “A Private Universe” which demonstrates naive theories students
devise and how to challenge them. This is an excellent video to remind us that students
are not empty cups to be filled and we need to refrain from
“assuming” what pre-existing knowledge (or understanding of the
model they are using) is present. Just as important is the process of
having students verbally repeat to us what they have discovered after
each experiment or lesson.
Available in the Astroshop at: http://www.astrosociety.org/

•

Students frequently lack a basic understanding of the celestial sphere and apparent
motion. If students have trouble with advanced activities, it may well be attributed to
deeply rooted misconceptions about apparent motion and its cause. The first step is to
have students make predictions and then test their predictions as the projector is set in
motion. For predictions and observations arrows or other markers can be attached to the
dome using sticky backed velcro (fuzzy part attached to the dome and the other part
attached to the sign).

•

Center the projector under the dome to create a more accurate model of the sky. To do
this set the sun for the autumnal equinox (approximately September 21). Make sure the
sun projection rises due east and sets due west and if set for 0 degrees latitude (the
equator) the sun should be at the zenith (center top of dome) at noon. Now all the
equinox and solstice sun positions should be fairly accurate. (On the STARLAB sky
cylinder each “button” hole represents approximately the 21st of each month.)

•

Tape your lessons. Do tape them despite the obvious pitfall that these recordings may
show that your lessons are not perfect. It is extremely helpful and informative to tape
your presentations (even if no one hears them but you).
I found that the lessons that sometimes seemed plagued with what I thought was idle
student chatter were very interesting. When I listened to them later it was clear that most
of the students' comments were on task and it was easy to hear that pupils were
processing experiences and learning from them. I could hear statements such as, "Oh, I
get it. When the sun is low in the sky it is colder."
The classes that I thought were really focused (and quietly working on task) were
frequently not as exciting. However, I also discovered that many times I responded
appropriately to that quiet little voice of a child who asked herself something like, "What
happened to my star?" or, “I wonder what would happen if we went to midnight!" I am
flexible and the lesson plan does not drive my lessons, the learning and questioning does.
It is gratifying to notice when you do the right thing by instinct!
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It is also helpful to learn about the part of your teaching style that needs to be fine-tuned,
for example, what phrases are repeated too frequently. In short it helps you to grow and
keep your lessons fresh.
Invest in a decent microphone. I use an inexpensive Sony Model ECM-f8 unidirectional
mike (10 US Dollars) which plugs into my small tape recorder. I place it on my stand
next to the projector. It picks up questions and comments from around the dome quite
nicely.
Even though I like to avoid criticism (my internal voice is already strongly critical!) I
tape my lessons because it is valuable to me and maybe to a novice planetarian. You can
share your better tapes (none are perfect!) with someone who needs your help.
•

When developing any curriculum, lessons and activities it is best if they correlate with
and enhance national, state and school district standards, goals and objectives. The
following article entitled “Using STARLAB to Implement the National Science
Education Standards from the National Resource Council (USA)” outlines just what the
title indicates and could be used by many in the USA when justifying curriculum and/or
developing curriculum.

•

It is all right to keep your presentations entertaining and to have fun! Share your
enthusiasm for the subject matter and show interest in the audience’s response. Their
responses should help drive the lesson.
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It is valuable for you to remember some characteristics of the various groups that you may
be working with. Jeanne Bishop has compiled some general thoughts about each group.
You will then find an article from Phil Sadler that explains his research about how people
learn.

“Some Group Characteristics”
By Dr. Jeanne E. Bishop
Westlake Schools Planetarium
Westlake, OH
USA
First Grade

About half are scared easily. Very vulnerable to believe what they are
told, if they understand. Most not yet able to show good understanding of
cause and effect, show interest in dinosaurs. Very egocentric (“I”
centered”) in outlook.

Third Grade

Most are not scared easily by theory discussion. Show good
understanding of cause and effect in short sequences. Most cannot
discriminate priorities in importance of different relevant criteria. Many
are interested in space. Other common interests are animals and survival
of animals and geology. Many would like to do things to help the world.

Sixth Grade

Able to understand and perform risk-benefit analysis for simple situations.
Enjoy interacting with peers. Moving away from the egocentric (“I”
centered) outlook of younger children.

Eighth Grade

Overwhelming effects of physical maturation on thinking. Peer pressure
is very strong. Many are very talkative/communicative with peers and
adults in a non-threatening situation. Abstract reasoning is developing,
but is not much advanced beyond sixth grade. Review is important to
hone thinking skills learned in previous grades. Most would like to work
together on projects to help the world. Organized projects are met with
high enthusiasm and energy.

Grades 10-12

Abstract thinking continues to develop. More diversity exists in attitudes
toward ideas. Except with friends, most do not show willingness to have
much interaction. Group discussions can be excellent if time is spent with
motivation. Diversity in thinking ability is great. Values are less idealistic
than those of younger students. These students know more and have a
greater variety of thinking skills than many adults, but they lack
experience of solving everyday problems. Solutions they suggest can be
impractical.
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Gifted/Talented

Thinking abilities are accelerated. However, sometimes one ability
advances at great expense to others. Such as academic performance
compared to social skills and coordination. Many are very interested in
history or science. Many show a great diversity of interests. Throughout
pre-college, all have definite, developed viewpoints on some issues.
Frequently, these students enjoy expressing opinions. Most are articulate.
It is probable that a large proportion of the next generation’s science,
political, and other leaders will come from this group. Right-brained
thinkers frequently show interest in fringe-science.

Senior Citizens

Many have weak science and math understanding. Some have high
interest in science. Experience from solving life problems makes most
very practical. Due to great inflation during their lives, large sums of
money appear larger to them than to young adults. This group is growing
in size and is achieving important political status.

“Public Program
Audience”

Often consists of many young adults with children from age 5
to 10. Parents learn with their children and interpret for them, especially
the youngest. Attendance is for a combination of enjoyment and
education.

College Students

Most are familiar with and comfortable with the scientific method.
Abstract thinking is better in this population than others. Motivated
students may be attracted to a career by exposure to topics/influential
teachers. Readiness for a career selection is greater than in High School.
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“Astronomical Misconceptions”
IPS 1994
by Philip Michael Sadler1
Harvard-Smithsonian Center for Astrophysics
Cambridge, MA
USA
I.

The Problem Context: Difficulty in Learning Science

Teaching for true conceptual understanding rather than the memorization of facts and algorithms
is far from easy. Many hurdles face those planetarians who hope to impart to their audiences
even a few powerful scientific concepts. Perhaps the most daunting problem is that students and
adults alike hold beliefs about how the natural world behaves that are at odds with accepted
views in science. These “misconceptions”2 are applied to make predictions about events, such as
that gravity is the result of air pressure (Minstrell 1982a) or that light from a candle will travel
further at night than in the day (Stead and Osborne 1980). Dozens of studies in recent years show
that these beliefs are quite tenacious. Once in place, they rarely change in the course of even the
best instruction. Most students leave their science courses with no better conceptual understanding of scientific ideas than when they enter.3 Whether they fare any better in planetarium
shows is open to question.
Increasing the efficacy of conveying scientific concepts demands that planetarians especially
become aware of and seek to change the misconceptions of their audiences (Champagne et al.
1982). Many have difficulty learning science because of the difficulty of reconciling their own
beliefs with the conflicting ideas of the expert.

1
2

3

The author is the founder of and maintains a financial interest in Learning Technologies Inc.
The term “scientific misconceptions,” as used in this paper, refers to ideas that people possess that are
different from accepted scientific views. Alternatives for the term “misconception” have been
suggested by some researchers, because use of the term can seem to denigrate student ideas. After all,
it is wonderful that students do come up with such amazing and original constructions. “Alternative
frameworks” has been suggested as less judgmental (Driver, 1978). “Preconceptions” emphasizes the
prior knowledge that students bring to class (Ausubel, 1978). “Naive theories” is a term that recognizes
that students' ideas are theories that result from thought, not guessing (Arnaudin, 1985). “Alternative
conceptions” was coined to characterize those false ideas that do not change even after instruction
(Hewson, 1983).
An interesting example is that in spite of a fine education, commencement-day interviews showed 21
out of 23 Harvard graduates, alumni, and faculty thought that the earth's changing distance from the
sun is responsible for its seasons or that the moon's phases are caused by the shadow of the earth. This
is documented in the video, A Private Universe (Sadler and Schneps, San Francisco: Astronomy Society
of the Pacific, 1989).
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The examination of scientific misconceptions, however, is still in its infancy. Through clinical
interviews and formal testing, the misconceptions that students bring to their science classes have
been extensively investigated in only a few domains. The most attention has been paid to
Newtonian mechanics; astronomy is much less studied. Yet the subject of astronomy is taught
yearly in secondary school as a separate course to approximately 50,000 students (Weiss 1987b),
as a part of middle school earth science to more than 1,000,000 students (Welch et al. 1984), and
at the college level as an introductory course to more than 300,000 (Hoff 1982). Many millions
visit public planetariums each year.
It is the intent of this paper is to examine common “wrong answers” among introductory
astronomy students. This work is an outgrowth of Project STAR, a curriculum development
project supported by the National Science Foundation. The course produced by this project based
at the Harvard-Smithsonian Center for Astrophysics has had as a main objective the study of
students’ ideas in astronomy and the investigation of methods for aiding students in building
powerful and predictive scientific ideas.
In carrying out this study, a 47-item multiple-choice instrument was constructed based on
interviews reported on in the research literature4 and on interviews with high school students
conducted by the author and members of the Project STAR staff (found at end of this article).
This instrument was administered to 1,414 eighth- through twelfth-grade students at the start of
their earth science or astronomy class from around the United States.
Early versions of the test found that some items were answered correctly more than 80 percent of
the time and were deemed “anchors.” They were incorporated into the curriculum materials as
ideas that students would probably know and on which they could build. These facts were
removed from subsequent tests and may be useful as a foundation from which to build
planetarium shows.
Examples of such ideas and facts are:
• Light takes time to reach us from the stars.
4

My investigation has identified these sources of the most common student misconceptions in
astronomy:
Cosmography: Klein 1982; Mali and Howe 1979; Nussbaum 1979; Nussbaum 1985; Nussbaum 1986;
Nussbaum and Novak 1976; Sneider and Pulos 1983.
Cosmology: Lightman and Miller 1989; Lightman et al. 1987; Viglietta 1986.
Gravity: Gunstone and White 1981; Mali and Howe 1979; Sneider and Pulos 1983; Stead and Osborne
1981; Vincentini-Missoni 1981.
Light and Color: Anderson and Karrqvist 1983a; Anderson and Karrqvist 1983b; Anderson and Smith
1986; Bouwens 1986; Brown and Clement 1986; Eaton 1984; Eaton et al. 1983; Feher 1986; Guesne 1985;
Jung 1987; Slinger 1982; Stead and Osborne 1980; Watts 1985.
Seasons: Furuness and Cohen 1989; Klein 1982; Rollins et al. 1983.
Moon Phases: Camp 1981; Cohen 1982; Cohen and Kagan 1979; Dai 1990; Kelsey 1980; Za'rour 1976.
The Solar System: Broman 1986; Dobson 1983; Edoff 1982; Friedman et al. 1980; Touger 1985; Treagust
and Smith 1986.
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• The light year is a measure of distance.
• The Earth is 93,000,000 miles from the Sun.
• The Moon is closer to the Earth than is the Sun.
The test revealed four additional anchors; the majority of students have answered them correctly.
•
•
•
•

The Earth spins on its axis once very 24 hours.
Results of coin flips are independent from past events.
Day and night are caused by the Earth’s rotation.
The Earth orbits the Sun once a year.

Clement (1986) suggests that anchors can be used to advantage in instruction as starting points to
help overcome misconceptions. To do this, teachers should try to build upon these known
concepts. For the four problems above, it is relatively easy to imagine ways in which the
preexisting knowledge of the students can be used in teaching new concepts. Four examples
follow:
• Reference should be made to the Earth’s orbital period when discussing the periods of
other bodies such as planets.
• The reason for day and night should be revisited when discussing the phases of the
Moon; after all, the “dark side of the Moon” is simply nighttime on the Moon.
• The 24-hour rotational period of the Earth can be brought up to explain the periodicity
in the positions of the Sun and stars.
• The randomness of astrology or meteor impact can be compared to the flipping of coins.
I.

Test Results

The distribution of the 1,414 total scores on the test is a slightly skewed distribution with a mean
of 16 out of 47 and a standard deviation of 6. The highest score of any student on the test was
forty items correct, while the lowest score recorded was only three items.
This test revealed that students held a level of mastery over few astronomical concepts. They
held misconceptions, however, about most of the major astronomical concepts treated in
introductory astronomy and earth science courses and dealt with in planetarium shows. Fifty-one
student misconceptions were revealed by this test, nineteen of which were preferred by more
students than was the correct answer. The 29 most popular misconceptions are listed below
ranked by overall student preference.
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Answer
#
41B
5B
6D
42C
14E
17A
38B
34E
2B
12A
35A
20B
32C
7C
17C
40B
3A
33A
37A
28D
13C
36C
3B
11B
44C
37B
4C
45A
2C

Fraction of
Students
.75
.72
.71
.53
.46
.46
.46
.42
.41
.41
.38
.37
.37
.37
.37
.35
.33
.33
.33
.32
.32
.32
.31
.30
.30
.29
.28
.27
.27

> Correct
answer
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X

Misconception exhibited
Colors of light mix like paint.
Light intensity drops as 1/r.
Light intensity drops as 1/r.
Colored filters mix like paints.
The Sun is 10x larger than it really is.
Changing distance is responsible for seasons.
Galaxies can be seen near star clusters.
Constellations look the same from any star.
The Earth’s shadow causes the Moon’s phases.
The Sun is overhead at noon every day.
Astrology is a science.
The Moon orbits the Earth in a day.
Inability to reason with two variables.
Objects look the same from the back (not a mirror image).
Hemispheres are very different distances from the Sun.
Daylight lengthens throughout the summer.
Inability to use one graphical axis.
Number of zeros in a number is the power of ten.
The Sun moves rapidly against the celestial sphere.
Saturn is closer to the Earth than the Sun.
The Earth is 10x larger than it is.
The universe is constant in size.
Inability to use a single graph axis.
The Earth and Moon are a few diameters from each other.
Light exists only where it can be seen.
The Sun moves rapidly against the celestial sphere.
The Earth’s orbit is highly elliptical.
Light does not leave sources in daylight.
The moon moves through the Sun’s shadow.

This work confirms the misconceptions that have been addressed in smaller studies. Perhaps the
best way to characterize student understanding is to present a profile of a hypothetical student
entering an earth science or astronomy course. Although there are probably no students with all
of these ideas, this composite represents the average student in our sample. This profile might
well characterize an average public planetarium-goer. In this profile, I have taken some liberty in
reporting misconceptions that are very popular, but may not be held by a plurality of students:
The composite subject is a male high schooler who has not taken earth science, chemistry, or
physics previously. His math background consists of a course in Algebra I. He identifies himself
as being of European heritage. Both his father and his mother have some higher education, a few
years at college or a degree from a two-year school. The student intends to go on to get a college
10

degree and thinks that science will, at least, be somewhat important in his future occupation. He
has chosen to take an astronomy course because he is curious about the subject, but he does not
consider it a hobby. He has firm ideas about most scientific concepts and rarely guesses at the
answers to the questions in this test.
He tends to think of the astronomical world as fixed, or, at least, as constant. He can state that the
Earth turns on its axis, but he is not quite sure of the ramifications of this motion. The length of
daylight, the path of the Sun in the sky, and the movement of the Sun against the background of
stars are all misconceived. In his view, the Sun moves in a uniform, unchanging way, rising in
the East, being overhead at noon, and setting in the West. Its path is independent of geographic
location or season. He knows that the Earth orbits the Sun in a year, but thinks that its path is
highly elliptical.
He has ideas about the size of and relative distance between astronomical objects that are vastly
out of proportion. Both the Earth and the Sun are thought to be about ten times their actual
diameter. Solar system objects are thought to be much closer to each other than they actually are.
This supports his view that the seasons are caused by the Earth’s changing distance from the Sun
and the Moon’s phases are caused by the Earth’s shadow. The Moon circles the Earth in a day
while the stars appear fixed in the sky. The entire universe is compressed. Stars can be found
between the planets. Since the stars are fixed, traveling to another star would not change the
appearance of constellations. Galaxies are much further away than the visible stars. The universe
itself is static, neither expanding nor contracting. Gravity does not play a major role in the
structure of the universe since it is not dependent on mass and distance, but only on air pressure.
The nature of light is thought to be understood. Light takes time to reach us from the stars, but its
role in vision is misconceived. Light exists only where it can be seen. When a flashlight
illuminates an object at night, he thinks there is no light between the flashlight and the object;
light only exists where its effect can be seen by the observer’s eyes. During the daytime, sunlight
is thought to keep the light from leaving a source. Moreover, objects can be seen without light
traveling from them to one’s eye. He also believes that light intensity diminishes with the inverse
first power of distance. Colored objects transform the color of light, as opposed to selectively
absorbing different wavelengths. Light is not believed to be composed of particles, but to be a
condition.
Misconceptions in mathematics limit the usefulness of graphs and calculations in helping to
understand astronomical concepts. He can extrapolate graphical data, but has difficulty reading
graphs and extracting useful information or patterns. His understanding of scientific notation is
poor. Order-of-magnitude calculations are difficult for him and are often performed incorrectly.
He understands angles only when they are concrete and small. More abstract arguments using
angular measure are not effective with him. He thinks a circle has only 180° of internal angle.
Size-to-distance ratios are a foreign idea to him. He solves simple algebraic equations, but cannot
apply proportional reasoning to real-world or word problems. He sees math as a separate subject
with little relevance to or utility in learning science.
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I.

Conclusions

The level of overall understanding of astronomical concepts in this student population is
appalling, even in a pre-test, and probably limits students’ ability to integrated new concepts into
their already well-developed frameworks of understanding. Most planetarium shows pay scant
attention to many of the ideas that people hold. Without revisiting these misconceptions, they are
damned to try to place new conceptions upon faulty foundations.
Several researchers have found that people can abandon their misconceptions and learn
scientifically correct ideas only with unusual teaching methods. The key technique appears to be
that students must elucidate their own preconceptions and then test them. Only by realizing that
their own ideas cannot explain the outcomes of experiments or natural phenomena do people
realize a need for a different theory. Educators can then present the scientifically accurate
concept as a powerful idea that can predict and explain events. One consequence of accepting
these new ideas is, strangely enough, that the old conceptions are forgotten. So, misconceptions
appear to be erased from students’ minds. This makes it very difficult for experts to recall
misconceptions from their own student days; they simply do not remember them. They must rely
on their own interviews or become familiar with the literature on scientific misconceptions in
order to incorporate these ideas in their teaching.
The low test scores could be thought of as boding well for those of us who deal with the public.
There is a lot of room for improving people’s scientific conceptions.
This work has been supported by National Science Foundation (MDR 88-50424) and by the
Smithsonian Institution. Much of this paper is excerpted from the author’s 1992 doctoral
dissertation.
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“Using STARLAB to Implement the
National Science Education Standards
From the National Resource Council”
by Gary Kratzer
STARLAB News, Issue XV, Spring/Summer 1996
Sulpher, LA
USA
National Science Education Standards provide the criteria for determining the quality of
learning by students, as well as the effectiveness of science programs, science teaching and
institutions that support science education. National standards often mold and shape the
decisions and policies that promote consistency and cohesiveness in science education.
Standards may also be used as justification for the selection of textbooks, teaching materials and
needed technologies. Perhaps most importantly, national standards provide vision and direction
into the future of education.
The new standards have been developed for grades K-4, 5-8 and 9-12 and contain goals that
develop students’ decision making skills, their understanding of natural phenomena and their
ability to discuss matters of scientific and technological concern. According to the new
standards, teachers should provide “experience learning” situations that involve students in the
development of knowledge and understanding and provide ongoing varieties of assessment that
includes time for “minds-on” reflection.
Where does STARLAB fit in? STARLAB can provide the curricular and technological link for
the successful implementation of new standards. This link is achieved by the wide variety of
projection cylinders offered by Learning Technologies, Inc. Learning about science should be
an active process. STARLAB provides the physical setting for students to describe objects and
events, ask questions, construct explanations of natural phenomena, test those explanations and
communicate their ideas to others. The standards proposed for science can be greatly enhanced
by STARLAB at virtually every level.
Grades K-4:
The study of earth and space science is superbly suited for exploration in STARLAB.
According to the new standards, students in grades K-4 should develop the skills to observe,
describe and explain observed phenomena.
·
In STARLAB, students can observe systematic apparent motions and patterns of the day
and night sky that are often impaired by the effects of light pollution and weather in the “real”
sky.
·
They can confirm classroom studies of the sequence of moon phases, predict the pattern
of shapes over several weeks and provide explanations to justify their observations.
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·
Students can observe how the sun appears to change its path across the sky as the
seasons progress thus providing the child with “real-world” relevance.
·
Not limited to astronomical concepts, STARLAB can be used in grades K-4 to provide
experiences in the study of earthquakes, volcanoes, weather and ocean currents.
·
In the content area of life science, STARLAB can provide novel experiences in the
study of the cell and its functions.
Grades 5-8:
·
Students of this age can explore the concept of plate tectonics and continental drift and
their relation to earthquakes, volcanoes and mountain building.
·
Students can explore concepts associated with oceans and atmosphere, including their
relationship and effect on global patterns of atmospheric circulation and climate.
·
STARLAB provides a realistic setting for studies of the solar system, motions of the sun
and moon, phases of the moon, eclipses and the observed differences of stars.
·
Students can develop theories, test their ideas and evaluate the results of their scientific
investigations.
·

Concepts of the cell can be pursued in more detail at this level.

Grades 9-12:
·

Students continue the study of the earth systems introduced in earlier grades.

·
The study of the universe evolves into a more abstract level. Students can use
STARLAB to explore the relationship between parallax and large distances, composition of
stars and the location of the solar system in the Milky Way galaxy.
·
Global studies of climate, weather, ocean currents and plate tectonics allow students to
establish links between these dynamic earth processes.

Higher Education:
Although the new national standards are limited to grades K-12, it is important to mention the
uniqueness that STARLAB can provide to the university setting.
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·
Many higher education institutions cannot afford the expense of installing a fixed
planetarium. The portability and cost of STARLAB allows for student use in preservice science
courses, basic and advanced astronomy courses as well as the physical sciences and geology.
With STARLAB, the motivation and enthusiasm of the student never quits regardless of grade
level. University level students are just as eager as youngsters to enter the exciting world of
STARLAB.
Quality science education requires effective operating standards to ensure success of the system.
Guidance is always needed to aid in the successful implementation of reform. Equally
important are the tools educators need to accomplish change. STARLAB is one such tool that
fits into the “grand plan” of the new National Science Education Standards and will no doubt
play a significant role in improving the quality of learning and scientific literacy for all well into
the 21st century.
To order a copy of the National Science Education Standards (cost $19.95 plus $4.00 s/h) or
for more information, call 1-800-624-6242.
Editor’s Note: To order a free copy of a document that correlates the National Science
Education Standards with Astronomy and More: A Comprehensive Curriculum and User’s
Guide for the STARLAB Planetarim, contact Learning Technologies, INC. at
STARLAB@STARLAB .com
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“Back to Basics-Just You and Your Dome"
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Abstract:
"What good is a planetarium?" Has anyone heard that before? You can help your students truly
understand National and State science standards by using the planetarium as a laboratory for
discovery. You can justify your existence to administrators too! First you need to rediscover for
yourself, and be able to explain, what can be done in a planetarium that can't be replicated in
the classroom. So let's revisit the primary function of a planetarium and basic hands-on labs
that can be done with just the starfield, students, and a teacher as the "guide on the side."
Paper:
For younger students, the emphasis in a planetarium is on discovery. For older students, the
emphasis is on formulating and investigating their own questions.1 To accommodate teachers'
planned activities or student suggested experiments, the planetarium instructor can manipulate
the sky environment. Students must learn to use simple logical reasoning to develop
conclusions, recognizing that patterns and relationships present in the environment assist them in
reaching these conclusions.1 The planetarian's goal is to encourage science process skills that
will provide students with experience, excitement and a burning curiosity that will prompt
investigation of important issues in the world and the universe around them.1
Inquiry and Process skills2 students need to practice in the planetarium:
Behaving Appropriately: follow safety procedures; safely and accurately use tools for
observation and measurement
Observing: utilize senses optimally for making observations and to identify properties; observe,
analyze and report observations of objects and events; observe, identify and communicate
patterns; observe, identify and communicate cause-and-effect relationships; generate appropriate
questions (teacher and student based) in response to observations
Measuring: select appropriate standard and nonstandard measurement tools to make quantitative
observations; estimate, find and communicate measurements; control variables
Recording: observe, collect, organize and appropriately record data, then accurately interpret
results; use and record appropriate units for measurements or calculated values; order and
sequence objects and or/events.
Comparing/Contrasting: compare and contrast objects/events; classify objects according to an
established scheme or generate a scheme for classification.
Predicting: make predictions based on prior experiences and/or information
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Organizing: plan, design and implement an investigation based on a student-or teacher-posed
problem
Inferring: drawing a conclusion based on prior experiences
Modeling: communicate conclusions through oral explanations and physical modeling
In the planetarium, students can discover natural cycles and patterns by directed observations.
They can observe the apparent motions of celestial objects through 24 hours. They can also use
the planetarium as a time machine and view the past or the future and then observe the sky
through another 24-hour period, or any portion of the day or night. In the New York State
Elementary Core Curriculum, under Standard 4: The Physical Setting, the following
information is listed as required understandings for students. Students will be tested on these
understandings.
Key Idea: 1. The Earth and Celestial phenomena can be described by principles of relative
motion and perspective.
Performance Indicator:
1.1
Describe daily, monthly, and seasonal changes on Earth.
Major Understandings:
1.1a
Natural cycles and patterns include:
Earth spinning around once every 24 hours (rotation), resulting in day and night.
Earth moving in a path around the Sun (revolution) resulting in one Earth year.
The length of daylight and darkness varying with the seasons.
Weather changing from day to day and through the seasons.
The appearance of the Moon changes as it moves in a path around Earth to
complete a single cycle.
1.1b. Humans organize time into units based on natural motions of Earth:
- second, minute, hour
- week, month
1.1c. The Sun and other stars appear to move in a recognizable pattern both daily and
seasonally.
The effects of rotation and revolution can be observed, measured and recorded in a planetarium.
Then students can consult the data they collect to compare and contrast such things as: day and
night skies, the length of daylight and darkness as the seasons change through year, the altitude
of the sun for different seasons, the various phases of the moon.
As students begin to question, "WHY?" the next logical step is to encourage them to articulate
appropriate questions based on their observations and to question the explanations they hear
from others by seeking clarification and comparing them to their own observations and
understandings. Students can then develop relationships among observations, construct
descriptions of objects and events and form their own tentative explanations of what they have
observed. Then they need to clearly express a tentative explanation or description that can be
tested. Students must then use appropriate inquiry and process skills to collect data.
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Observations need to be recorded accurately and concisely.2 An opportunity for use of this
procedure occurs when students observe a pattern or cycle developing, predict what will happen
next, test their predictions and then record their observations.
New insights into phenomena can be developed as observations are made while conducting tests
of students' ideas. Along with interpreting organized observations and measurements, students
should be able to state any surprises discovered and new questions that arose from their
investigation.
"What good is a planetarium?" Students learn most effectively when they have a central role in
the discovery process.3 The planetarium is a place where students can actually be immersed in
the model where they can make accurate measurements, predictions and experiments. It is a
powerful tool for scientific inquiry and for practicing process skills. Not only does it satisfy the
need for an accurate scale model; it touches students' souls as evidenced by their enthusiastic
exclamations about the night sky. The planetarium is most effective in developing students'
enthusiasm and curiosity about their world and the universe. Through auxiliary projection
systems we can enhance many aspects of our lessons and bring an even greater understanding of
the beauty and immensity of the universe. However, remember to always ask, " What can be
done in a planetarium that can't be replicated in the classroom?" and adjust you program to take
full advantage of this capability.
References:
1
New York State Science Core Curriculum
2
New York State Science Standards
3
National Science Standards
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“Using the Inquiry Method in the Portable Planetarium”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Abstract:
As students make observations in the planetarium, how can we help them to develop questions
about what they experience and then form and state a hypothesis that can be tested? This
workshop is designed to explore this approach and activities that can then be used to test student
hypotheses. We will also discuss methods for analyzing the data, which supports or does not
support predictions, and how the data can be used to promote higher-level thinking.
Paper:
The inquiry method of instruction involves teaching students in a way that helps them to more
thoroughly examine what they experience. The portable planetarium is a perfect venue for this
method. Students are able to explore significant questions, issues or problems they encounter
and are the principle investigators searching for answers. Students record, assemble and
interpret data to construct knowledge. Because the portable planetarium dome is so intimate and
the projector so simple to operate, learners can cooperate together in directly manipulating the
sky environment and then get immediate feedback. For example, the projector can be set to
simulate the passage of time and/or a change in latitude and even to demonstrate the effects of
light pollution.
Three styles of the inquiry method can be utilized successfully in accordance with the objectives
of the instructor and the amount of time available: open inquiry, student- initiated inquiry and
teacher-initiated inquiry. A teacher's own style and knowledge of student's abilities will
determine the structure. In any case, the teacher must explore student's prior knowledge,
misconceptions and experiences to ensure that the lesson/experience confronts these factors
adequately. It is important also to explore how students observe and how they could become
more effective observers.
Some characteristics of each style of inquiry are briefly outlined below. One style can lead
directly into another style that can be being used at a later time. For example, a more formal
student or teacher-initiated inquiry can develop from a lesson based on open inquiry.
¾ Open or Pure Inquiry- Students and the teacher observe, investigate, explore and
discover together as a team. This style requires a great deal of time and could be used
as the first lesson if students have the opportunity to enjoy several sessions in the
planetarium.
1. Observations are made. (Allow ample time to practice observation skills. Use time
tools, such as music, to provide an interlude. Tell students to listen and concentrate
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2.
3.
4.
5.
6.
7.
8.
9.

on observing not talking. Give them some things to look for. State the time intervals
as they pass. Then come back, after observations, to a summarization of findings.)
A "Big Idea" is developed and/or a question, issue or problem is encountered that
ignites curiosity. Ideas and questions that arise are examined to determine whether
they can be explored effectively by using the planetarium.
A working hypothesis is formulated. (Maybe even two or three are formulated.)
The class is organized. (What will each person’s role be?)
Data criteria, terms and procedures are defined.
Data are collected and organized.
Conclusions drawn and generalizations are presented.
Knowledge is applied and questions tested.
Limitations of the investigation are noted.

¾ Student Initiated Inquiry- Students observe and investigate with the teacher acting
as the facilitator. This style still requires allowing a substantial amount of time
for students to "brainstorm", formulate a hypothesis and a method for testing that
hypothesis.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Observations are made.
A "Big Idea", question or problem arises and is clarified.
A working hypothesis is formulated.
The class is organized. (What will each student's role be?)
Data criteria, terms and procedures are defined with the teacher as facilitator.
Data are collected and organized.
Conclusions are drawn.
Generalizations are presented and knowledge applied as a culminating activity.
Limitations of the investigation are noted.

¾ Teacher Initiated Inquiry- Students encounter a teacher posed question, issue or
problem. This style requires the least amount of time and, anecdotally, seems to be
most frequently used for that reason. It is also a way to ensure the content that will be
covered. Students can easily self evaluate and/or are evaluated by the teacher to see if
the specific content is learned.
1.
2.
3.
4.
5.

The teacher defines the relevant terms.
The instructor presents a working hypothesis.
Data are collected and organized according to the instructor's procedures.
The students analyze data and conclusions are drawn.
Generalizations are stated by students and knowledge is applied as a culminating
activity.
6. Limitations of the investigation are noted
The inquiry method can promote higher-order thinking as students work together to solve a
problem or test a hypothesis. They also struggle to formulate testable questions, examine
variables, collect data, categorize the data, observe patterns and draw conclusions that can then
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be applied to "real world" experiences. The portable planetarium affords the opportunity for
students to test observations and try to make connections to previous knowledge while
immediately get feedback, thus reinforcing learning and creating new knowledge. Asking
students to think about the way they think, talk about what they observed, apply what they
learned to previous experiences, and discuss the limitations of the investigation is important
because it drives them to stretch beyond expecting the immediate "right answer."
Some interesting reading related to this topic can be found in:
Science and Children, May 1999, "Productive Questions: Tools for Supporting Constructivist
Learning", Mary Lee Martens.
Academic Connections, Winter 1987, "The Art of Questioning", Dennis Palmer Wolf.
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“Planetarium Instructions”
by Deb Fuller
Albert Einstein Planetarium, National Air and Space Museum
Washington, DC
USA
Using a planetarium/STARLAB isn’t difficult, but it does take some practice. These are some
tips and suggestions to make your presentations run more smoothly and to keep your students
engaged during them.
Getting Familiar with the Planetarium
Before you do your first star lesson in the planetarium/STARLAB, you should get familiar with
how it works and the look of the starfield. This ensures that you know where all of your controls
are and that you can find everything in the sky that you want to point out. It also makes sure that
your equipment is all functioning properly. You should do an equipment check before any
lesson to make sure everything is working.
Standard equipment for any planetarium or STARLAB should be a red flashlight and a pointer.
Make sure you have spare batteries and a back-up for each. You can put a piece of red
cellophane inside a normal flashlight to make it red. The reason why red is used instead of
normal light is that red will not mess up your night vision once your eyes have adjusted to the
darkness. It will give you enough light to read your notes or see disruptive children in the dark.
Basic Planetarium/STARLAB Controls
• Altitude - The North Star, Polaris, should be at the same altitude as your latitude on Earth.
For example, Washington, DC is about at 40 degrees North latitude so Polaris is about 40
degrees up in the sky. For the STARLAB, you have to raise or lower the star cylinder
manually. Most planetariums have an altitude scale that you can project on the dome and
align Polaris that way.
•

Diurnal/Daily Motion - This sets the time of the night sky. The easiest way to set this is to
turn on the sun (if applicable) and turn on the daily motion until it reaches the horizon. This
would be sunset. Advance the stars about an hour after sunset for the evening sky. For
different times of the night, adjust accordingly. You will use this control to show the
students how the stars rise and set.

•

Setting the date - Some planetariums have a dateline that will project on the starfield to help
you set the date of the night sky. If it doesn’t, you will have to use your best estimate for the
time of year you want to show.

•

Planet projectors - If your planetarium projects the planets, sun and moon from individual
projectors that attached to the main projector, be sure you know how to turn them on and off
and that they are aligned correctly for your night sky. For the STARLAB, you will have to
insert the planets and moon on the star cylinder and adjust it manually.
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•

House lights - Make sure you know where the house or dome lights are and can turn them on
in the dark. Practice fading up and down the lights.

•

Sunrise/sunset glow/cardinal points - if you planetarium has these, make sure you know
where they are and how to turn them on and off in the dark.

Larger, more sophisticated planetariums have more controls and projectors but those aren’t
necessary for basic star lessons. It would be a good idea to familiarize yourself with them and
find out what they do, but don’t feel you have to use them all for each lesson. Most lessons in
the curriculum only need a simple starfield and a pointer.
Before a Lesson
• Review all of your controls. Make sure you can find them quickly and easily in the dark.
Mark them with glow tape or white tape if you have to.
•

Check your star field. Is everything where it is supposed to be? Is the date right? Are the
coordinates right? Are all the bright stars and planets on? Are the moon/sun where they are
supposed to be? Are things aligned properly?

•

Check your pointer and microphone (if necessary). Does your pointer need batteries or a
new light bulb? Is your microphone working?

•

Check you reading lamps if you have them. Are they working properly? Can you see your
notes with the light? Do you need a red filter on them? Are they too bright?

•

Check any other projectors or slides that you will be using. Make sure that they are all
functioning. Check to see if your slides are in the right order and that they are all facing the
correct way. Run through all of them.

•

Run through your lesson and make sure you can point out everything in the lesson quickly.
Children have a short attention span and you will start to loose them if you have to search for
a constellation or planet for any length of time.

Setting the Mood
What distinguishes a good presentation from a great presentation is mood. A great presentation
will set the audience up for the star lecture, draw them in and gently guide them along the way.
It is not only entertaining but also engaging. Your lectures should end with a sigh of
disappointment from the children because they have to leave as opposed to questions of “when
are the lights going to come on?”
• Prepare your children ahead of time. Tell them what they are going to see and what you
expect of them in the planetarium/STARLAB. Give them specifics like what constellations
or stars you will be finding or what the topic you will be covering in the lesson. Periodically
review the planetarium rules as well, especially if you are teaching young children.
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•

Use intro/exit music. It shouldn’t be too relaxing to put them to sleep or so up beat that it
winds the children up. They will be wound up enough once the lights go off. There are
many commercial planetarium soundtracks available or you can choose an appropriate piece
of classical or New Age music.

•

Fade the lights as opposed to turning them on or off all at once. This not only allows your
eyes to adjust to the darkness but also is a good effect when done well. If you have a sunset
or sunrise glow, practice fading down to the sunset glow and then fading the glow out to
reveal the stars. Then practice fading up the sunrise glow and fading the main lights back on.
If timed properly, you should hear “ooohs” and “ahhhs” from your children as they watch the
stars appear before their eyes.

•

Never move the projector at its fastest speed when it is dark and the stars are on. This will
make people sick. Move them gradually even if it takes more time. If you are alone, you can
move them at whatever speed you feel comfortable with.

Discipline in the Dark
Expect your children to behave just as well in the planetarium as they do in the classroom. Their
behavior should not change when the lights are off. For the first visit, you can let them get all of
the “wiggles” out of their system from being in a planetarium for the first time. After a minute
of “oooohs” and “aaahhhs” calm them down and remind them that they are here to learn, not
gawk. Because you can’t see them and vice versa, insist that they are quiet unless you ask a
question. They can be excited but not disruptive.
• Use mats if they have to sit on the floor like with the STARLAB. This gives them a fixed
spot to sit on and lets you space them out.
•

Assign seats or sit them boy-girl-boy-girl. Obviously don’t put overly active children next to
each other.

•

If possible, have an assistant there with you to monitor the children so that you can focus on
the lesson.

•

Classroom rules still apply in the planetarium/STARLAB. Make sure the children
understand that the planetarium/STARLAB is just a special kind of classroom; you still have
the same behavior expectations of them.

It can be very exciting for you and the children to do planetarium/STARLAB lessons. Don’t
expect perfection the first time. Practice your lessons and soon you’ll be pointing things out in
the night sky without hesitation and dazzling your students.
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“Script Writing for Portable Planetariums”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Passive "shows" or lectures can be produced for the portable planetarium. It is even possible to
use many special effects and music with taped and synchronized scripts if one wishes. Some of
the drawbacks for that type of "show" in a portable dome are: the lack of space, the need for
expensive miniaturized special effects equipment, the need to transport all the extra equipment
and the lack of comfortable seats. However, the forte of the portable dome is the rapport and
intimacy that can be achieved with audiences while having them participate in a lesson. The
instructor's use of inquiry methods, along with providing hands-on and minds-on experiences,
insures that participants will stay awake and sometimes moving around to record and analyze
information while learning and having fun. One or two special effects can be judiciously used to
educate as well as to entertain students and to create an interesting atmosphere. Music is
especially effective.
The stages one must go through in developing an effective portable planetarium lesson are very
similar to the steps taken to create a script for any stationary planetarium. The focus, however, is
on education and participatory techniques. The steps are as follows:
a.

Target the age or grade level and then pick a topic that is interesting and aligns with the
school, state or national curriculum.

b.

Analyze what you can do in the planetarium that cannot be duplicated in the classroom.
Use that as another purpose to develop the lesson.

c.

Define and write a list of objectives and important vocabulary; keep them simple and
precise.

d.

Research, design and list age appropriate activities that can be done in the planetarium to
promote students' discoveries. As an example, the teacher can apply a Velcro horizon
line to the dome (ahead of time) and activities can be designed for having students mark
predictions and observations of events on the horizon. With the teacher as the initiator
and guide, students direct their own learning that leads to acquisition of the lesson
objectives. Some good resources for finding excellent examples of interactive
planetarium lessons are: The Universe at Your Fingertips: An Astronomy Activity
Resource Notebook (Project Astro, Astronomical Society of the Pacific, 390 Ashton
Avenue, San Francisco, CA 94112), Planetarium Activities for Student Success and
Gerald Mallon Lessons (Learning Technologies, Inc., 40 Cameron Avenue, Somerville,
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MA 02144), Great Explorations in Math and Science (GEMS, Lawrence Hall of Science,
University of California, Berkeley, CA 94720 USA)
e.

Develop a time-line for all activities and choose any special effects that will fit into the
length of lesson that you desire. Most lessons need to be designed to fit into 30 to 50
minute blocks of time due to school scheduling restraints.

f.

Make an outline or storyboard of the final sequence of events and demonstrations. Write
a full script, word for word, even if you never plan to use that exact script. This process
clarifies your thoughts and helps you to "practice" the lesson. It is wise to maintain
flexibility because each class is unique and can drive the lesson in a slightly different
direction depending on student questions and abilities. The same topic must be presented
in many different ways. This is dependent upon the class's attitudes and experiences.
The instructor must make sure that he or she has thought of variations on the theme and
has developed alternative activities for students with different levels of abilities. In other
words, have a full "bag of tricks" to fall back on and "teach in the moment!" Make a list
of objectives and important related facts to be placed, for quick reference, on or near the
projector stand when presenting the lesson.

g.

Research, design and print pre and post planetarium visit activities for distribution to
teachers. The resources mentioned above (item d) and the International Planetarium
Society's Public Domain Files are good resources for these activities. The public domain
file is housed at OCM BOCES and materials are available for the cost of printing and
mailing. (For a list of the contents of this file please contact me, Susan Reynolds, at the
address above.)

h.

Design and print lesson evaluation sheets for the teachers. Having teachers evaluate
lessons enables the planetarian to know what helps students to learn and what does not
work.

i.

Collect materials needed for the lesson. Design a way to carry these items in the most
compact container you can find. Save your back by keeping the weight down!

j.

And finally, "Practice, practice, practice!"

Some other general points to think about when writing scripts:
1. Remember, "Less is more!" Do not try to cram a list of facts into the lesson. It is better to
aim for students understanding and mastering even one to five concepts in 30-50 minutes.
They can memorize facts in the classroom!
2. Limit the number of special effects to maintain the dramatic impact.
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3. Remember that the steps and process of discovery are extremely important and fun for the
student. Teaching people to focus, observe, and record observations accurately is a
challenge; "Sound Bites" are too easy and much less entertaining!
4. Ask students to verbalize thoughts as much as possible. People remember better if they have
thought through and learned a concept well enough to verbalize it. You can also keep tabs on
what is being understood and know when to challenge misconceptions in this way.
5. Keep the humor age appropriate and positive. Nothing is more deadly than adult humor used
inappropriately. Negative humor and sarcasm set a tone that is not conducive to learning and
they promote misbehavior.
Interactive lessons work best in portable domes. Through discussion, teachers can evaluate
students' misconceptions and challenge them. Students' minds can be stimulated and disciplined
to observe everything closely; they can examine sequences of events, compare and contrast
objects and events observed, make predictions and justify them, and then develop conclusions
based on recorded observations. Interactive learning increases students' retention of concepts and
helps them to develop positive attitudes about science.
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“EYES ON THE SKY”
GLPA 2001
by Dale W. Smith
Bowling Green StateUniversity
Bowling Green, Ohio
USA
Abstract: A sampler of live, participatory school programs for many ages. Most of these
emphasize a connection between the planetarium sky and the real sky and require only a star
projector and simple supplies to run.
In this paper, I will describe some of the educational programs we carry out at the Bowling
Green Planetarium, with emphasis on those that utilize the planetarium sky or require
observation of the real sky. These programs need little equipment besides a star projector, so
might be especially applicable to planetariums with limited equipment or which are located in
dark-sky sites.
The facility
The BGSU Planetarium is a 12.2m horizontal dome in a university setting at a latitude of 40°
north. It seats 118 students or visitors, has a Minolta ll-B star projector, and was opened in 1984.
The University is relatively large (17,000 students), but the city is relatively small (12,000
permanent residents).
The planetarium serves three primary audiences. University introductory astronomy classes meet
in the planetarium on MWF during the academic year and daily in the summer. Public shows are
run three evenings a week and some Saturdays from September through early May. Private
groups (usually schools) can reserve programs during the school year on Tuesday and Thursday
and occasional other times.
A rooftop observatory is also connected with the planetarium. It houses an 0.5 m computer
controlled telescope in the dome and several smaller portables can be set up on a open skydeck.
The observatory is used for "stargazing" sessions by the general public (after planetarium shows)
and by students in introductory astronomy classes (at scheduled times). The 0.5 m telescope is
equipped with a CCD camera that is used for research training by physics/astronomy majors and
graduate students.
A central tenet of my operating philosophy is that the real sky and its proxy, the planetarium sky,
are at the core of why planetariums exist at all. Although our planetarium is a relatively wellequipped multimedia theater, we maintain a strong emphasis on the sky, both real and
planetarium.
30

The sky in public programs
All our public shows begin with a live star talk, usually by me, but occasionally by one of my
student workers. In the star talk, we show the constellations and planets of the current evening
sky and sometimes include an astronomy module, which can range from telling myths to
showing the progression of spectral types in Orion and the ring of bright stars around him.
The star talk is followed by a question and answer time before the planetarium show begins. The
shows are multimedia programs, some created in-house, others purchased.
Our Friday and Sunday evening programs are followed by a real-sky observing session, weather
permitting, in which we point out some constellations and look at one or more objects through
the 0.5m telescope. The eyepiece assembly is constructed so we can readily switch between
visual observing (for the public) and use of the CCD camera (for advanced students) without
making an equipment change. These observing sessions last 30-45 minutes. Usually between
one-quarter and one-half of the planetarium show audience stays for observing. People stay even
on cold nights (5F, -15C). Our limiting magnitude on a clear, moonless, haze-free night is about
4.5.
The printed program we pass out to audience members as they arrive for the planetarium show
always contains a star chart that shows the current evening sky. So in many ways we encourage
the public audiences to watch the sky.
The sky in school programs
Visiting school classes range in age from preschoolers through students from other area colleges.
Teachers can choose from a roster of about 40 multimedia shows and about 15 live interactive
shows. The live shows are always centered on the star projector and its sky. The multimedia
shows include a question and answer time but do not include a star talk except upon request.
Here I will describe some of the live programs.
Star Shapes (grades pre-school to K, ages 4-5)
The goal of the program is to have the children learn you can see stars and star pictures
(constellations) in the sky.
I do this program only for small groups (20 or fewer) and seat the children on the planetarium
floor in a circle. I begin by introducing them to the round shape of the room and to the idea that
we'll pretend the ceiling is the sky.
Then using picture boards I tell a story of some children who watch the sky and find "star
shapes" in it: the rectangle of Orion or the Bright Triangle (Vega, Deneb, and Altair). Next we
pass out black construction paper ("pieces of the sky"), self-stick dots, and bright crayons, and
the children make their own constellations. Then we introduce the idea that stars are made of
something called "hydrogen" and are born in faraway clouds in outer space.
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Finally, I bring up the starfield and show the constellation we learned about in the opening story.
The last step is encouraging the children to watch the real sky with their parents (a convenient
excuse for them to stay up late!).
So in a simple way, this activity introduces the idea of seeing constellations to very young minds.
It takes about 35 minutes.
Directions (grade 2, age 7)
The goal of this program is to show that the source of directions lies in the sky.
After an introduction, four volunteers are sent to the cardinal points bearing large signs labeled
N, S, E, and W.
Then I move the Sun across the sky for the dates December 21, March 21, and June 21 (all for
our home latitude). Before each time, I call for guesses as to where the Sun will rise. Then we
move the Sun, noting where it rises and sets and roughly how high it is in the south at noon.
Volunteers with appropriate signs are sent to the azimuths of sunrise and sunset. During the June
demonstration, I usually stop the Sun in early morning and ask whether it will reach the zenith at
noon (at our latitude, it misses by 15°), and will usually bet a school lunch with those who say it
will.
The students' predictions tend to get a little better as the program progresses, but they are usually
not too good. The students have not developed the formal reasoning needed to make good
predictions, but they can readily see the concrete results.
The students learn that east and west are the general directions of sunrise and sunset, that the
precise directions change with the seasons, and that south is the direction of the noontime sun.
Then we switch over to the night sky, see a few constellations, and demonstrate that the North
Star is stationary and marks the direction north.
The whole lesson takes about 35-45 minutes, shows a range of basic sky motions in a concrete
way, and ties the directions to the sky.
The Sun and Seasons (grades 3-6, ages 8-11)
The goal of this program is to show the Sun's diurnal motion in different seasons and at different
latitudes.
It begins with demonstrations of the Sun's diurnal path in December, March, and June, following
the same steps and activities used in Directions, and done for our home latitude.
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Then we stay with the June sun, but go to different latitudes, first north to Alaska and the North
Pole, then south to the Equator and Australia. Volunteers with signs are sent to stand under the
noon sun at each latitude.
Students learn the same points as in Directions, but also learn the Sun's diurnal path changes as
you travel north or south. In particular, they see the midnight sun in the arctic (usually a big
surprise) and learn that the seasons in Australia are the opposite of those at home.
The lesson takes about 45-55 minutes. A similar program has been developed for the motions of
the Moon, though it is necessarily more complex. A third related program samples stellar, solar,
and lunar motions to show the roots of timekeeping in celestial motions.

Sun in Earth s Sky (grades 5 and up, ages 10 and up)
The goal of this program is to examine in some detail how the Sun's diurnal path varies with date
and latitude. The program is run in the style of a science lab session.
First the students are given an explanation of the azimuth ring which will be used to measure
solar rising and setting azimuths to the nearest degree. An altitude arm connecting the south
point and the zenith is also explained and will be used to measure the sun's midday altitude to the
nearest degree.
Then the students are given a worksheet that contains lines for each motion of the Sun that will
be demonstrated. For each motion, the student must predict the rising and setting azimuth and the
midday altitude and then record the observed values when the motion is demonstrated. Then
predictions and observations are made for the next motion, and so on.
The first set of motions demonstrates the Sun's diurnal path on the solstices and equinoxes at our
home latitude. The predictions for the first motion (usually an equinox) are merely guesses, but
the predictions rapidly improve, and the students concretely discover the seasonal patterns and
symmetries.
The second set of motions demonstrates the Sun's diurnal path for the summer solstice at a grid
of latitudes, beginning at the home latitude and gradually moving north to the North Pole, and
the gradually moving south to the South Pole. The first one or two lines of predictions are rather
poor, but the students quickly discover the patterns both of noontime altitude, where the changes
with latitude are pronounced, and of rising and setting azimuth, where the changes with latitude
are much more subtle, except at high latitudes. By the end, many students are attuned to changes
of as little as a couple degrees in azimuth!
This program takes 60-75 minutes to complete if the entire grid of motions is demonstrated.
Similar programs have been developed for the motions of the Moon and planets.
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Kepler Second and Third Laws (grades 11 and up, ages 16 and up)
The goal of these programs is show how these two heliocentric laws are derived from geocentric
observations. Both are run in a science-lab mode. I have described both in detail elsewhere, so
will recount them only briefly here.
Third Law: Students made methodical observations of the motions of the five naked-eye planets
along the planetarium's ecliptic and record dates of conjunctions. The dates of conjunction are
used to determine the synodic period, which is combined with the change in ecliptic longitude of
conjunction to calculate the sidereal period.
For the inferior planets, the maximum elongations are measured and used to calculate the orbital
radius in AU. For the superior planets, the dates of quadrature are determined and used in a
somewhat complex way to determine the orbital radius in AU (when a superior planet is at
quadrature, the Earth is at maximum elongation, as seen from that planet). Students are given an
extensive work packet explains the procedures in detail, provides space to record observations,
and guides them through the calculations. This exercise is described more fully in the
proceedings of the 1996 IPS conference in Osaka.
Second Law: Students make methodical observations of the positions of Mercury, Mars, and the
Sun along the ecliptic on sets of carefully chosen dates. Knowing a planet's position and the date,
the geocentric ecliptic longitude can be converted to a heliocentric longitude, using a provided
chart of the planet's orbit and Earth's orbit. In this way, a planet can be traced around its orbit.
Chords connecting positions equally spaced in time give a dimensionless velocity for the planet.
Mercury and Mars have sufficiently eccentric orbits that measurements made with a good star
projector can show the variation of velocity around the orbit. As with the third law exercise,
students are given an extensive work packet that explains the procedures in detail, provides space
to record observations, and guides them through the calculations. This exercise is described more
fully in the proceedings of the 1998 IPS conference in London.
The sky in university astronomy classes
We typically teach four to six large introductory astronomy classes in the planetarium each
semester. Most classes have about 115 students and meet three times a week in large-class
format. The teaching load is shared among three or four instructors. We do not have graduate
student assistants or "quiz sections."
Our sky-related goal is to equip our students for a lifetime of enjoyable sky watching. We give
students extensive exposure to the planetarium's sky and typically center about two to three of
the semester's fifteen weeks on the naked eye sky, its phenomena, and their explanations.
All the instructors use the star projector extensively to teach sky motions and cycles. We all
teach some constellations but none of us places too strong an emphasis on them. The left column
in Appendix A lists the complete set of phenomena we show using the star projector, though
none of us shows all of them in any one course.
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We also give our students exposure to the real sky by requiring them to attend a "stargazing
session" at the Observatory. Our operating style here is shaped by the need to accommodate a
large number of students (500 or more per semester), a relatively cloudy climate (two nights out
of three are cloudy) with fairly cold winters, and our moderately urban location. The star gazing
sessions are conducted by a team of undergraduate students. They are scheduled on four nights a
week and each student is required to attend one session during the semester.
The typical session lasts about an hour. The student operators show several constellations and
whatever planets are visible. Several portable telescopes are trained on the moon, planets, and
deep sky objects. Finally, the workings of a reflecting telescope are explained and a visit is made
to the half-meter telescope and one or two objects are shown through it.
We also offer an extensive set of optional observing projects for extra credit. These fall into two
primary categories. "Basic" projects are ones students can do at the Observatory after a
scheduled stargazing session. They typically involve sketching the Moon or planets as seen
through a telescope. "Advanced" projects are ones that students can do on their own at home.
They range from simple projects like recording the direction of sunset once a week to
intermediate ones such as photographing constellations to advanced ones that involve measuring
the circumference of the Earth. These projects are listed in Appendix B.
I have also developed an honors-level naked-eye astronomy course that permits more extensive
use of the star projector than is possible in a large class and involves more advanced exercises,
explanations, and observing projects.
In all these ways, we introduce our various audiences-university students and public and school
visitors-to the real sky both through direct observation and experience with the planetarium sky.
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Appendix A: Planetarium sky demonstrations and real sky observing projects
Demos in Dome

Real Sky Projects & [Dome Exercises ]
CONSTELLATIONS

current evening sky

attend stargaze
Constellation album
[Create your own constellations]

DIURNAL & LATITUDE MOTION
diurnal motion here
tilt of sky with latitude
diurnal motion at other latitudes
Celestial Equator

Changes in the sky
North Star
Measure latitude by star trails
Circumference of the Earth

SKY FEATURES
star colors
OBAFGKM sequence
nebulae, clusters, & galaxies
visible examples of stellar evolution stages

Star colors in Orion
Variable star

SUN
today's path across sky
ecliptic and motion along ecliptic
compare ecliptic and celestial equator
Sun's annual motion relative to Cel. Equator
diurnal paths in different seasons
diurnal paths at other latitudes
solar vs. sidereal day

Setting Sun
Midday altitude of the Sun
[Sun in Earth's Sky]

MOON
today's path across sky
motion along ecliptic
phases and rise/set time vs. phase
(rise/set azimuths vs. phase and season)
sidereal vs. synodic month
(regression of the nodes)
eclipses: phase and node requirements

Setting Moon
Moon motion
Length of the month
Shape of the moon's orbit
Moon sketch
[Moon in Earth's Sky]

PLANETS
planets in today's sky
visibility when E/W of Sun
motion along ecliptic and relative to Sun
inner: tied to Sun, synodic period, configurations
outer: not tied to Sun, syn. pd., configurations
retrograde motion

Planet sketch
Motion of a planet
[Watching the Planets]
[Kepler's 3rd Law exercise (inf. & sup.)]
[Kepler's 2nd Law exercise]
[Make your own planetary system]

PRECESSION
precession circle
change of pole star
change of visible constellations
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Appendix B: Observing Projects

Basic Observing Projects
Moon sketch: Make a sketch of the moon, as seen through a telescope, and record the details of
what you see.
Planet sketch: Make a sketch of the planets that are up, as seen through a telescope, and record
the details of what you see.
North Star: Record the location of Polaris and some northern constellations in the sky at two
times during the night and look for changes.
Orion: Record the colors of stars in the constellation Orion as a means of recognizing stars of
different temperature. (Limited to winter months when Orion is up.)

Advanced Observing Projects
Setting Sun: Record the location and time of sunset (or sunrise) at least once a week throughout
the semester to discover trends and changes.
Measurement of latitude by star trails: Make a half-hour photograph of the trails of rising or
setting stars. Use the angle of the trails to the horizon to calculate your latitude.
Camera required.
Changes in the sky: Attend two stargaze sessions at least two months apart and carefully record
the changes in the sky between the two visits.
Star colors in Orion: Take a color photograph of the constellation Orion. Use the colors to rank
the stars in order of temperature. Camera required.
Setting moon: Record the location and time of moonset and the moon's phase every clear night
for two weeks from new to full moon to discover trends and changes.
Moon motion: Record the location in the sky and phase of the moon nightly for two weeks from
new to full moon to discover patterns.
Midday altitude of the Sun: Measure the length of a stick's shadow at midday once a week all
semester. Use these lengths to calculate the Sun's altitude at midday and note weekly changes.
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Constellation album: Photograph at least ten constellations, assemble the photos in an album,
and identify each constellation as its connect-the-dots figure. Camera required.
Motion of a Planet: Select a planet visible in the night sky and carefully measure its position
relative to nearby stars once a week all semester to chart its path through the starfield.
Variable star: Use binoculars to monitor how an assigned star varies in brightness. Record how
much the brightness changes and how long one cycle of change takes. Binoculars required.
Length of the month: Record the moon’s phase and position in the starfield nightly for five
weeks to measure the length of two kinds of month, sidereal and synodic.
Shape of the moon’s orbit: Photograph the moon nightly for a month. Measure the changes in
its size and discover how its distance from the earth varies during the month. Camera and
telephoto lens required.
Circumference of the Earth: Measure the altitude of the Sun or Polaris from two latitudes at
least 150 miles apart. You must build the measuring device, measure the altitudes to an accuracy
clearly better than 1 %, and use their difference to calculate the Earth’s circumference.
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“Why Mythology?
How Can You Develop an Interactive Lesson Around It?”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
We know that people of all ages respond very positively to hearing and learning about myths of ancient
cultures. Aside from simply involving the audience in a visceral or affective way, we can develop “minds-on”
and even “hands-on” lessons using mythology as the content material. Listed below are a few suggestions.
Add to the list as you brainstorm ideas.
1.

Use horizon astronomy activities that demonstrate the establishment of holy days (holidays).
With papers representing poles or stones mark the positions, on the planetarium dome, of the sun or the
moon during its cycle. Discuss how constellations and myths for constellations marking these positions
came about. Vary this by having students invent their own constellations and related myths. Students
could then present them to the class along with the rationale used.

2.

Re-enact rituals related to sun constellations (zodiacs).
Examine and mark the changing positions of the sun (the “giver of life”) and then discuss how people
might be said to have “sun signs.” This can lead into a discussion of the early astrologers’ observations
vs. present day astronomers’ observations. Information about these constellations can be found in an
article entitled “When the Zodiac Climbed Into the Sky” by Alexander A. Gurshtein in the October 1995
issue of Sky and Telescope magazine.

3.

Develop graphic organizers of information gathered from observations and research

4.

Illustrate categories of air/land/water constellations. Information about these constellations can be found
in an article entitled “In Search of the First Constellations” by Alexander A. Gurshtein in the June 1997
issue of Sky and Telescope magazine.

5.

Develop a time line showing the historical development of constellations. Compare the size, by actually
measuring each constellation on the dome, with the date the constellation was recorded.
Information about these constellations can be found in articles by Alexander A. Gurshtein in the
October 1995 and June 1997 issues of Sky and Telescope magazine. Mr. Gurshtein has also
written a pertinent article entitled “The Origins of the Constellations” in the May-June 1977
American Scientist, the magazine of The Scientific Research Society.

6.

“Archeomythology”
This activity involves teaching students a process similar to the process that an archeologist goes
through. Students are asked to imagine they are archeologists who are trying to learn about a
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culture. All they know of this culture is a group pictures, constellations, and the constellation
names (48 Greek constellations).
Students must examine the constellations for clues of characteristics of each culture:
¾
¾
¾
¾

Possible geographic location ______________________
(For example: land-locked, by an ocean? note kinds of animals, etc.)
Climate_______________________________________
Technological development_______________________
Type of government_____________________________

This activity can be varied:
A. Give the myths associated with the constellations.
B. Use 15 (not 48) constellations for younger students.
C. Compare/contrast the Southern Hemisphere or another culture’s constellations
to the Greeks while noting the technology, animals, etc.
7.

Literature/Creative Writing/ Art
This idea can be used before or after reading and discussing the characteristics of various classic
myths. While viewing the night sky in the planetarium, students create a constellation from a
group of stars in the sky and on a sky map. They write a myth to go with it and present the myth
to the rest of the class by pointing the constellation out in the planetarium sky and telling the
myth. This activity can be done with teams of 3-5 students, where the group comes up with
related characters or objects and a myth. You could also try a variation on this theme by
including diurnal motion and extend it further by going to different latitudes.

8.

Language Arts-Story Telling Techniques
Students study and learn a myth; then practice and retell it effectively. For more specific details
about this idea consult The Universe in the Classroom, No. 42, Second Quarter 1998. The
Astronomical Society of the Pacific publishes this free newsletter.

9.

Use a myth or story as a pedagogical medium
The story or poem itself is used as a tool for teaching a specific astronomy concept. Consult
page 4 of The Universe in the Classroom, No. 42, Second Quarter 1998. Again, the
Astronomical Society of the Pacific publishes this free newsletter. In this publication you can
find lesson plans, written for a variety of grade levels, which demonstrate how to use the
following poem to teach the concept that, from Earth, we always see the same side of the moon.
Moon Story
Oh, glorious Moon!
As I gaze on your face
It comes to my mind
That never shall I gaze
On your glorious behind!
- Anonymous
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Get Creative!
Add to the list of activities you might try in the planetarium. Consider the following thoughts.
These thoughts came from various brainstorming sessions at international, national and
regional conferences. As you can see there are many similarities between the past and present
day interests in mythology.
How might Ancient Sky Watchers have use mythology?
1.

To discover if the stars come back in the same pattern the next night or do they go
away and come back all mixed up? Make up a pattern and a story to remember
it...see if it comes back.

2.

To use as entertainment.

3.

To teach morals, values or religion.

4.

To gain power, the storyteller has knowledge of the sky and .can predict such
things as eclipses and then threaten people. (i.e. The sun will go away tomorrow
if you do not give me three horses! etc).

5.

To honor heroes.

6.

To pass along culture and history.

7.

Competition: “You think that’s a great story, well how about this one....”

8.

To explain events or how things came to be the way they are (esp. Nature). To
tell creation stories (sun, moon, earth).

9.

To tell time.

10.

To remember times to perform activities (seasons-time to plant, time to migrate).

11.

To explain the political order of society-how society works.

12.

To express creativity-literary source -inspiration for writers.

13.

To teach navigation.

14.

To provide a sense of belonging/security in the expected pattern of events.

15.

To educate.

16.

To enhance survival.
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How do Present Day Planetarians use Mythology:
1.

To use as entertainment, storytelling is loved by kids of all ages.

2.

To pass along culture.... compare and demonstrate similarities and differences in
world cultures.

3.

To teach a moral or how to behave in society. (i.e. don’t brag)

4.

To teach ancient history, as a connection to past cultures.

5.

To show how stories are/were communicated.

6.

Motivate students to learn about the sky. (This is commonly called “the hook”!)

7.

Provide a sense of order in the sky and to the apparent celestial motions.

8.

Teach tried and true methods of navigation and time telling using the sky stories.

9.

To add mystery and wonder to the planetarium experience.

10.

To provide an exciting way to help students imagine the shapes and to remember
the positions of constellations relative to each other.

11.

To teach thinking skills.

12.

To use as a crutch to remember where the constellations can be found.
(Orion/Scorpion are on opposites sides of the sky)

13.

To provide a sense of order to world.

14.

To explore archetypes. Have students compare/contrast their life and actions to
the archetypes.

15.

To establish a baseline humanity of all people.

16.

To fulfill curricular mandates, Mythology is part of the Language Arts
Curriculum.

14.

To teach a specific topic (Greek stories).

15.

to develop imagination, students can develop myths to explore creativity.

16.

To evoke creative thought and imagination.
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17.

To teach Art and explore other cross curriculum connections.

18.

To observe patterns and cycles.

19.

To teach the art of storytelling.

20.

Mythology helps connect people to the sky.

21.

To teach how to use the sky and enhance chances of survival. (Navigation, time
telling)

Here are some ideas for inspiring creativity and getting students involved in telling stories.
Wayne says that these are techniques he adapted for his own use after hearing a paper by
Bess Amaral (Robert H. Goddard Planetarium, Roswell, NM, USA).

Myths With a Twist
by Wayne Narron, Ph.D.
Starlight Traveler-GOTO EX3
California, USA
Suggestions for teachers:
1. Have the student research star myths from various cultures
2. Have the student write stories using sound cues
3. Have the student make up imaginary constellation stories for modern times
4. Have the student create their own constellation outline and make up a myth
5. Have the student present their myth and constellation in class
6. Have the student present their myth at an assembly for parents and teachers
Outcome: Development of research, writing, and presentation skills
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Below are samples of Wayne’s stories along with examples of sound cues:

Orion the Hunter
Character sounds the students make:
Orion The Hunter:
The Big Dog:
The Little Dog:
The Gemini Twins:
Auriga The Charioteer:
Taurus The Bull:
Lepus The Rabbit:

"I'M THE GREATEST HUNTER "
"WOOF"
"YIP- YIP- YIP"
"WE DON'T KNOW! "
"SIT STILL LITTLE GOAT!"
"EL TORO!!!"
"BOINK-BOINK-BOINK"

A long time ago, in a great forest, came hunting the famous giant Orion the Hunter. (I'm the
greatest hunter!) He always took along with him his favorite hunting companions, the Big Dog
(Woof), and the Little Dog. (Yip-Yip-Yip!) Suddenly, running right in front of them went Lepus
the Rabbit! (Boink-Boink-Boink!) But he got away. Well, Orion the Hunter (I'm the greatest
hunter!) couldn't have that…he was supposed to be able to catch anything!
So he asked everyone in the forest if they had seen the rabbit. He asked the Gemini Twins and
what did they say? {We don't know). He asked Auriga the Charioteer and what did he say? (Sit
still little goat). When all of a sudden, charging from the side of the meadow, was Taurus the
Bull! (El Toro!)
Remember Orion was a giant, so he took the bull by the horns and swung him around and
around, and flung him high in the sky, where we see him today.
How about that! Orion the Hunter (I'm the greatest hunter) managed to catch Taurus the Bull (El
Toro!), but he couldn't catch that speedy little Lepus the Rabbit (Boink-Boink-Boink!) …and he
always got away!
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Andromeda the Princess
Character sounds the students make:
Cepheus the King:
Cassiopeia the Queen:
Andromeda the Princess:
Perseus the Hero:
Cetus the Whale:
Pegasus the Flying Horse:

"I'M THE KING"
"I'M THE QUEEN"
"I'M PRETTY!"
"TO THE RESCUE!"
(Snorting and chomping sounds)
(Sing or whistle a short phrase
from the William Tell Overture
and slap hands lightly and lap like
horses hooves running)

According to ancient legend. Cepheus the King {"I'm the King") and Cassiopeia the Queen {"I'm
the Queen") had an extraordinary beautiful daughter named Andromeda
the Princess {"I'm Pretty"). She was so lovely that Cassiopeia the Queen {"I'm the
Queen") bragged about her to everyone. That drove the Sea Nymphs crazy, so they complained
to the God of the Seas, Neptune, that he had to do something about the awful bragging. Well, he
did. He sent Cetus the Whale {Snorting) to go eat up everything along the coastline. Well poor
Cepheus the King {"I'm King") didn't know what to do. So he went to an oracle for advice, but
the oracle gave him awful advice. The oracle said "In order to save your kingdom you will have
to chain your daughter, Andromeda the Princess {"I'm Pretty") to a rock by the sea and let the
monster, Cetus the Whale {Snorting) eat her instead!!! "
So poor Andromeda the Princess ("I'm Pretty") was chained to a rock by the sea and here came
the monster Cetus the Whale (Snorting)!!! When out of the sky came Perseus the Hero ("To the
Rescue!") on the back of Pegasus the Flying Horse!
("Horse sounds and Singing") He swooped down and killed the monster, Cetus the Whale
(Snorting)
Yeah!!!!!! So Perseus the Hero ("To the Rescue!") got to marry Andromeda the Princess ("I'm
Pretty") and they lived happily ever after.
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Apollo, Corvus, Crater and Hydra
Character sounds the students make:
Apollo the Sun God:
Corvus the Crow:
Crater the Cup:
Hydra the Water Snake:

"WHERE'S MY WATER!!!"
"CAW! CAW!"
"GLUP-GLUP-GLUP "
"HISSSSSSSSSS!"

Apollo the Sun God ("Where's my Water !!!") was very thirsty, so he sent his favorite bird,
Corvus the Crow ("Caw! Caw !"), to fetch him some lovely spring water in the Royal Crater the
Cup ("Glup-Glup-Glup"). So off flew Corvus the Crow ("Caw!
Caw !") to the spring. Well, when he arrived he found it so pleasant that he lazed around for days
just eating figs.
Oh, ooh ! What will Apollo the Sun God think ? ("Where's my Water !!!")
How was Corvus the Crow ("Caw! Caw !") going to explain his tardiness ? He looked down in
the river and spied Hydra the Water Snake ("Hisssss!") He grasped him in his claws and flew to
Apollo the Sun God ("Where's my Water!!!") while explaining that it was Hydra the Water
Snake ("Hisssssss !") that made him late.
Well, Apollo the Sun God ("Where's my Water!!!"), didn't believe this preposterous story and
threw the whole lot of them into the springtime sky where you can see them today…Corvus the
Crow, Crater the Cup and Hydra the Water Snake!
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Wayne James’ style exemplifies that ultimate creative attitude!

“All That Jazz”
by Wayne James
ROE Schoolworks
Mansfield, IL
USA
I do STARLAB lessons kind of like a musician plays jazz... short "riffs" depending on what the
rest of the group does... and the "rest of the group" are the students and teachers interacting with
me, as well as the current sky and space news of the day.
Example: I finished a wood model of the Space Shuttle for a friend who is a professor of
veterinary science at the University of Illinois. Thursday of this week I do STARLAB at a high
school... and Thursday NASA plans to launch the shuttle "Columbia" to do repair on the Hubble
Space Telescope... and one of the people doing the repair is Richard Linnehan...who is a
veterinarian... and who describes what he will be doing as "like doing surgery on a big beast". I
will take my own wood model of the Shuttle, my paper model of the HST, and a calendar of
animals, and show a few slides taken by HST, as well as talk about living and working in space
(it is a biology teacher who scheduled the STARLAB at this high school). Some of my goals
include making sure the students get an idea of the distance of going to the moon compared to
low earth orbit, but I also am ready to deal with constellations, the planet line up this Spring, and
recent news from the field of physics concerning tiny black holes occurring in very short time
scales in Earth's atmosphere caused by cosmic rays!
None of this is "written up" as a lesson plan, and next week it will be “history” and of little use to
someone else doing STARLAB lessons.

B. SPECIALIZED LESSON STRATEGIES
·

Steve Tomecek uses STARLAB to help dispel certain astronomical “untruths” such as
the notion that the seasons are due to the Earth changing its orbital distance from the
sun. After trying many traditional demonstrations, Steve found STARLAB to be a
useful tool. Before entering the dome, his students spent time reviewing the concept of
shorter days in winter and longer days in summer as well as the dates of the solstices and
equinoxes. Next Steve equips his students with index cards and tape and away they go
to STARLAB. The objective is for the students to mark the summer path of the sun on
the dome with a card (by way of a step ladder) every 5 seconds. Then the winter path of
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the sun crosses the dome with his students marking the path with cards, again, every 5
seconds. The students then count the number of cards for each path (summer vs. winter)
and can then approximate the duration of insolation, or solar energy received, for both
solstices. The students soon discover that longer days of summer produce warmer
weather.
Steve’s students repeat the above-mentioned procedures for the Vernal Equinox and
notice that the equinox splits the angle and time for the two solstices. The students are
then asked to predict what the sun arc will be for the Autumnal Equinox and then test
the prediction using STARLAB. To the students’ amazement, the path is the same as
the Vernal Equinox. After leaving the dome, the students graph their data to show the
duration of insolation by plotting the number of cards for each date.
·

Bill Ottman demonstrated a primary level planetarium lesson that goes along with a
BOCES Science Kit called “Sunshine, Shadows and Silhouettes” (PIPS meeting,
June 1993). Using the planetarium sun to discuss properties of light and dark he
compares a bright light bulb to the sun as students become involved in a discussion of
light and heat and the fact that animals need light and heat. Children are encouraged to
name animals that they have as pets. Bill has the children identify animal head cutouts
and uses these to create different sized shadows and silhouettes on the wall or behind a
bed sheet. Students discover properties of light and what is required to make a shadow
or silhouette of various sizes and shapes. They also practice making shadows using the
cutouts and their hands. It was suggested that closure include Robert Louis Stevenson’s
poem, “I have a little shadow that goes in and out with me” found in A Child’s Garden
of Verse. Dover Publications, Inc. shadow books are great and classroom follow-up
might include reading parts of Peter Pan by James Barrie.

·

Juan Carlos Zabalgoitia writes that planetarians may develop a new hobby that
could be called “planetarium astrophotography. This differs from the traditional
astrophotography, that must follow the sky’s rotation permanently, because we have the
ability “to freeze” the sky. We don’t need clock systems or similar apparatus because
we can put the camera on a tripod and take a shot with the exposure time necessary
(1 second, 5 seconds, 2 minutes, etc.) The stars will not move--ever!
Also we do not have to wait for the correct season to take a photo of Scorpius or to take
a photo of Orion. In the dome we can simply set the sky we want to photograph. He
has taken photographs with a Voigtlander SLR camera, with a 35 mm lens, mounted on
a tripod and with an exposure of 3 minutes. The film used was Kodak PJC 1600 ASA
and it was processed in a “one hour lab.” A yellowish tone of the stars occurred because
these photos were taken with film for daylight (6000 K) and the light source of the
picture (the bulb of the projector) is a filament lamp that has a temperature light of
3400 K. Juan Carlos says that this might be easily corrected by using a blue filter 80B,
that turns the yellowish color white.”
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“MAGIC WALLS AND OTHER NEW EXPERIENCES
USING STARLAB”
by Loris Ramponi
Osservatorio Astronomico Serafino Zani
Lumezzane (BS), ITALY
Abstract
Children in Italy have enjoyed some special experiences with STARLAB. “Magic Walls” are
created by using the projector to display images on a flat screen, the classroom walls. Five year
old students invented their own projections about constellations! A bonus to this activity is that it
can also be used to promote more book reading. Another portion of this workshop will include a
demonstration of how special effects can be created under a small dome by using an optical
projector together with two STARLAB projectors. Three newly created homemade cylinders will
also be demonstrated: sundials, fossils and whales (celebrating 1998, the International Year of
the Oceans). And finally, a report will be given about a successful project designed to bring
foreign colleagues to Italy. For the past three years, Italian secondary school students
experienced lessons with American planetarium operators. This unique program also allowed
time for planetarium colleagues and the general public to interact with an American professional.

Magic Walls
We succeeded in preparing new astronomy school programs using Planetarium projections even
outside the dome. The necessity of preparing such programs is justified in the following cases:
•

Projections inside a building that doesn't have a wide room for the use of our
inflatable dome (small schools, old museums, libraries and so on). We even
prepared a lesson about "Art and Science" for an Art Museum (Pinacoteca
Tosio-Martinengo of Brescia) where our STARLAB Greek cylinder is projected
onto the walls of a small room. This projection represented the final part of a
lesson that describes the scientific contents of an eighth century painting "Newton
discovers the refraction of light". The painting contains different elements of
astronomical interest, such as a celestial globe with a reproduction of Greek
constellations. After showing a modern globe with the same figures we invite the
student to follow a spectacular projection of the STARLAB Greek cylinder on the
walls and the ceiling of a dark small room.

•

With the help of a society specialized in the promotion of book readings, we
prepared a program that also includes a STARLAB projection on a flat screen.
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This program is proposed in particular to libraries. One of the two operators reads
tales and stories about constellations and the night, while the second operator
shows the main characters of these storybooks by using STARLAB mythological
and homemade cylinders and slides.
•

Specially planned programs for children less than 6 years of age that can have
some difficulties being in the dark, such as inside an inflatable dome. Our
experience includes the use of STARLAB mythological cylinders together with
slide projections onto any room wall (side, ceiling and floor). Therefore, a fixed
screen is not needed. The room walls do not necessary need to be bare. I do prefer
to use a normal classroom that can be transformed during the "Magic wall"
experiences. Such projections in the classrooms are also proposed before a
Planetarium visit under our fixed dome.
These activities are also useful when many lessons are programmed in the
schools. In this case we have time enough to prepare, for example, homemade
cylinders with the figures of the constellation invented by the pupils themselves.

•

Spectacular astronomical lesson-shows where a STARLAB star cylinder can be
used to create an amazing projection.

•

Spectacular lesson-shows, not only of astronomical interest, where STARLAB
cylinders can be used to create an amazing projection on to the room walls.

•

Astronomical lessons offered to schools at very reduced fees. As a matter of fact,
using only the star projector instead of the complete itinerant planetarium
involves only one operator. Our itinerant planetarium activities usually require
two operators: one inside and the other outside to check the external dome area
and to organize some laboratory experiences before or after planetarium
projections.
“Magic Walls” only requires one operator and therefore the lesson becomes
cheaper and the dome is sure to have a longer lifetime. The reduced fees of
“Magic Walls” allows the use of STARLAB cylinders more times when many
lessons are programmed in the schools. A special small box to transport only the
STARLAB projector has been prepared.
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Special effects with STARLAB
During the IPS ‘96 Conference in Osaka we described the use of a double projector system under
the STARLAB dome, in particular when complementary cylinders are used inside the dome.
With a "double STARLAB projector set-up" is possible to work continuously in the dark with
easy transitions made between cylinders. We have continued in this way using also three star
projectors. In fact in the small planetarium of Lumezzane (6 meter dome), opened last
January, we used an optical star projector made in Italy together with one or two STARLAB
projectors. In particular we obtain an amazing result with the mythological cylinders. Under this
dome non-astronomical cylinders are also used. In this way STARLAB becomes a special effects
projector for small planetaria.
An example about this experience is described in
the paper "The Wonderful World of Shadows
Under the Dome" presented during the IPS ‘98
Conference in London. During this lesson/show, the
Earth cylinder, the Greek and the Native American
cylinders are used. This show also includes some
sketches with shadows and a puppet theater.

IDEAS (Interactive Didactic Experiences with Advanced STARLAB): new
homemade cylinders
During the IPS Conference in Osaka (1996) I presented, during a workshop with Susan
Reynolds, an introduction of transparent cylinders and methods of making new hemispheric
images with transparent cylinders and photographic film. In this workshop I present the first
three new homemade cylinders that had been prepared. Our lessons with these homemade
cylinders (see the proceedings of IPS '96 Osaka, pages 222-225) were divided into three parts:
Introduction (main scientific content of the lesson); STARLAB experience; Culminating Activity
(interactive experiments and practical activities). Below are descriptions of three newly designed
cylinders and some of the methods developed for their use with students:
a) Sundials
The cylinder compares different kinds of sundials that contain the hours used in the past (the day
begins at sunset or at sunrise) or sundials made for different surfaces (flat, inclining, concave,
convex). With a white spot projected with a pointer you can reproduce above the hour lines the
light of the gnomon hole. Using at the same time two STARLAB projectors makes it possible to
show the different heights of the Sun at noon during the year (starfield cylinder) and the resulting
position of the sunlight above a vertical sundial (homemade cylinder). For example when the
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Sun appears high, on the summer solstice, the Sun light moves low on the sundial. This program
is completed with showing a wide collection of images about different kind of sundials that have
been submitted in the past for the International Contest for sundial makers "Shadows of Time"
that we have organized every two years since 1989.
b) Whales
This cylinder has been prepared for the occasion of the International Year of the Oceans (1998)
and shows the whale profile of emersion. The particular species described are the
following: Grampus griseus; dolphins; Orcinus orca; Globicephala melaena; Physeter
macrocephalus; Balaenoptera physalus). The first part of the lesson is devoted to the ocean
currents (using ocean currents cylinder) and the "El Nino" phenomenon (using slides). The
second part of the lesson describes with slides and the whale cylinder some marine mammals.
The students also listen, under the dome, to the song of the whales.
c) Fossils
This cylinder presents different geological layers with the main fossils of each Era. We try to
give the idea to the spectator that they are under the ground and to help them discover the main
fossils of each important geological Era. This cylinder is used together with the tectonic
cylinder. With homemade cylinders it is possible to deepen some of the topics described in the
tectonic cylinder that are particularly complex for students. At the time of this proposal we have
already prepared a cylinder about volcanoes. Mr. Mario Benigna, who teaches geological lessons
in our Observatory/Planetarium, prepares these homemade cylinders.
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“DISCOVERY ROOMS AND SCIENCE SHOWS WITH
‘MAGIC STARLAB’: NEW ‘I.D.E.A.S.’ FOR MUSEUMS
AND PLANETARIUMS”
by Loris Ramponi
Osservatorio Astronomico Serafino Zani
Lumezzane (BS), ITALY

and

Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY

Abstract:
Explore and experience continuing developments in creative uses of STARLAB cylinders. Since
the introduction of I.D.E.A.S at IPS'96 in Osaka, we have expanded and further developed the
themes of interdisciplinary "virtual reality chambers" and "Magic Walls." We've taken the
double projection system to new levels and can smoothly transition between cylinders to create a
method for comparison and contrast of various sky representations. This workshop is designed
to involve colleagues in activities that will inspire unique uses of STARLAB both in the museum
and in the small or portable planetarium setting.
Paper:
Virtual reality Chambers:
It is possible to create your own STARLAB cylinder with the transparent cylinder. You can
draw on it with non-permanent markers or you can tape transparencies to it. In past workshops
we have discussed uses of transparencies that were created with middle school student drawings.
The transparencies used were produced by either drawing on them directly, or by using a color
copier, or by using photographic negatives. This year, four art and photography students
experimented with producing images by hand or on a computer and by shooting Kodalith
images. They began to see some interesting new ways to have people view their work. Their
High School art teacher, Ms. Adamac, is enthusiastic about continuing this project next year in a
more intense way.
Students were asked to write reports about their projects that addressed the following issues:
9
9
9
9

Describe what you did and how you did it.
Describe what you think was good about what you did.
Describe what you think could be better and how you would do that.
What else might you think about doing along the same lines as this project? List any
particular parts of this entire project (your part or someone else's) that seems interesting or
leads you to think of other things that might be done.
9 Tell us something about yourself: age, grade, what careers you find interesting as
possibilities, are you an art major or photography major, or have you taken or enjoyed any
science classes?
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Double Projectors:
A double projection system can be used to smoothly
transition between STARLAB cylinders and create a
method for comparison or contrast of various sky
representations. You can compare ancient
mythological cylinders and constellations to show
that the shapes and myths are not arbitrary. For
example, both the Greeks and the Navajo have their
"ruler" constellations near Polaris. The Greeks and
Tewa both have a myth dealing with "two" or "twins"
for Pollux and Castor. In each case the mythological
constellations reflect the society and political
hierarchy of the culture. You can also transition
between student created "virtual reality chambers" or between other interdisciplinary cylinders
such as weather, ocean currents and the global projection of the earth.
A new cylinder that works well with the dual projection system is called "Solar System and
Galaxy". With it you can project a colored depiction of the Milky Way Galaxy, complete with
spiral arms and a scaled distance line. When presented with this image the beauty of our galaxy
awes students and the enormous distances implied, both within the galaxy and between galaxies.
This cylinder can be faded on or off using the second projector and it can transport students
between an Earth based view of the sky and a space-based view of our place in the galaxy.
Magic Walls:
It is easy for anyone to use “Magic Walls” even for people that don't know constellation patterns.
In fact, with “Magic Walls”, mainly mythology cylinders are used. All the figures on these
cylinders can be learned quickly, after a short training program.
Only two Science Museums, of fifty visited around the world, were found to have a permanent
room with a reproduction of the sky, like a small planetarium that is always open to museum
visitors. The problem is that public does not know constellations and therefore it is very difficult
to recognize a picture in the stars without having a teacher point
them out.

STARLAB is an easy and inexpensive way to aid the public in
constellation recognition. With “Magic Walls” we can project the
Greek cylinder or other ancient mythological cylinders inside a
museum room, for example the "Discovery room", during fixed
hours and for few minutes. “Magic Walls” doesn't require a dome
and doesn't need to tie up room space for long because the
STARLAB projector can be set up inside the room at the last
moment.
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To compliment this method of projection:
¾ Glow in the dark figures on a paper can help visitors to recognize constellations. This short
projection can also became an astronomy game, like “Concentration”, where participants try
to match the pattern to the constellation.
¾ “Magic Walls” is very spectacular, mainly when two or more projectors are used all together.
For example you can use "double projectors" or each projector could be placed in a different
room. The public could then visit the Greek room, then the Native American room, and last
Chinese room (or other sequences).
¾ “Magic Walls” without walls: games and ...ghosts!
“Magic Walls” can be used during a "science show" in a museum. This only requires a very dark
room. There is also a version "without walls" when STARLAB is used inside a big space
(figures are so giant and faint and therefore difficult to see) or a room where walls and the ceiling
aren't useful for this projection. "Magic STARLAB" can be used also in an open-air place during
the night in a very dark site. In this case participants use large papers, held with the hands, and
"catch" single constellations so they appear on this paper. Games can also be organized which
involve constellation recognition puzzles showing small parts of the figure and when there is a
winner, the whole figure can be shown. Children can copy the figure on the large paper (the
projected figure appears on both sides of the paper) and color the drawing at the end of the
projection.
A funny conclusive activity, called "Make a T-shirt with STARLAB", invites children to divide
into small groups. One group at a time makes a small circular row with their bodies around the
STARLAB cylinder. Some parts of constellation figures appear on their T-shirt (works
especially well on white T-shirts).
"Ghosts" through STARLAB:
One of the famous "Exploratorium exhibits", Magic Wand (see "Exploratorium Cookbooks II,
page 110), can be reproduced with STARLAB. This exhibit works because of persistence of
vision in the eye/brain of the visitor. This spectacular effect is also used with STARLAB outside
the dome and preferably in wide spaces. It is better that constellation figures don't appear on the
walls but magically where the wand is waved. Using a wide space, it is difficult to see images
projected on far walls. An alternative to a wide space is to use a bookshelf, without books, in
front of the STARLAB projector. That has the same function as the light baffle box (light baffle
vanes don't show the image that appears on the wand). A similar solution was used inside a
bookshop for children, where a public projection was organized with “Magic Walls”. Another
solution is to ask taller students, preferably with dark clothes, to create a "wall" with their bodies.
Each student shows their side to the star projector with hands raised above their head. In this
way it is not easy to recognize the images on a surface, only in the air where the wand is waved.
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There are two limits to this experience: 1) It is more difficult to recognize the figures that appear
on the wand when it is waved; 2) To see the figures better the wand operator must be very near
to the star projector. Therefore, the figures appear very small and the children must also be next
to the projector.
Also this spectacular effect can be used as a game for recognizing constellations. The
planetarium operator must be well prepared to obtain the best results with "Magic Wand". He
must know where to wave rapidly up and down, in an apparently dark area, to produce
significant images that the spectator can recognize. For example wide constellations appear only
partially and the operator needs to select, before the public projection, which part of each
constellation will be shown.
It is good to show this special effect only as a curiosity or as a game at the end of the lesson. It
might be more useful, for educational purposes, to include the "Magic Wand" activity in a lesson
about the topic of Light. It could be one of many activities using the dark inside the dome. This
will be an interesting subject for our next experiences with STARLAB.
¾ The idea of projecting figures on a large paper, "Double screen", can also be used inside the
dome for other purposes:
This activity can be used to show how constellations appear on a celestial globe. Usually a
celestial globe represents the constellations as they appear outside an imaginary sphere that
contains Earth. Constellations appear as if in a mirror, changing right with left. The operator can
show students this effect in the dark by using a celestial globe with a lamp inside showing how
the constellation figures appear (see "Celestial Globe" in the catalogue of the Astronomical
Society of the Pacific). Then children are invited to discover how constellations appear through
STARLAB cylinders in front on a large paper and on the back of the same paper (the projected
figure appears on both the sides of the paper).
Obviously, the same concept can be explained without the use of these large papers but it is an
experience, like the others already described in this workshop, which answers the need for some
funny and active moments during the lesson.
Celestial globes are interesting for two reasons: 1) the ASP celestial globe is used during
astronomical workshops that have been organized for schools before or after the lesson under the
dome; 2) knowledge of monuments and art museums of Astronomical interest in our city are also
promoted during these workshops. In one of these monuments there is an armillary sphere and
an old celestial globe is located in the main museum of Brescia. In both of these exhibits the
constellations appear to change from the right to the left. The reasons for this can be explored by
having students experience activities involving the properties of celestial globes.
¾ What does "The Sun is in the twins" mean?
Using three or more of the same large papers, three or more Zodiac constellations can be shown.
Students imagine that the STARLAB cylinder is the Sun and a student walks around the cylinder
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imagining he/she is an earth observer. The student then states which constellations gradually
appear on the opposite wall of STARLAB. Different students try the same experience and
discover what it means when people say that the sun moves through the Zodiac.
¾ Constellation boundaries:
A drawing of the boundaries of a small constellation is prepared on a large paper, with glow in
the dark pen. The figure of the corresponding constellation is projected inside the boundaries,
demonstrating where the entire celestial area ends. This simple experience provides an occasion
to speak about the fact that boundaries of constellations are conventions.
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SPACE: STARLAB Program of Astronautics and Cosmic
Exploration
Loris Ramponi
Osservatorio Astronomico Serafino Zani
Lumezzane (BS), ITALY

Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY 13221

IPS 2002 Conference Workshop
Abstract:
This workshop will be about "SPACE," which is the name of a STARLAB program, intended for
elementary school students (8-10 year olds). It is designed to simulate a space trip in a
classroom or a planetarium. This program involves students, teachers and parents in an effective
way and is best conducted over a three day time period. Approximately 2 hours each day are
dedicated to the program. Students conduct research and create projects that involve artificial
satellite model building and designing imaginary alien worlds that are illustrated with hand
made slides. They explore the effects of micro-gravity on common objects in spaceships and
learn about our place in space.
Students and teachers then experience a presentation given using six different STARLAB
cylinders (Earth, Transparent, Deep Sky, Solar System/Milky Way, Greek mythology and Native
American mythology) and student created materials.
The materials developed during the program (artificial satellites, tunnel, drawings, homemade
slides etc.) are shown to the children's parents in a school exhibition at the end of the school
year. An evening sky observation session is held during the last days of the school year. This
time with students and parents is devoted to the observation of constellations and then artificial
satellites.
Paper:
During the "SPACE" program, elementary school students experience three phases:
1. Introduction to the following subjects: elementary knowledge about the "geography" of the
cosmos (from the Solar system to the galaxies); how our planet appears from space (Earth
images taken by satellites); and what happens in micro-gravity conditions.
2. Creating original models of artificial satellites or space ships, images about imaginary alien
worlds and drawings of common objects floating in the space ship.
3. Experiencing a STARLAB lesson that makes use of six different STARLAB cylinders (Earth,
Transparent, Deep Sky, Solar System/Milky Way, Greek mythology, Native American
mythology). During this final part of the program, the students take an imaginary space trip
where they explore alien worlds. At the beginning of this trip, students see common objects
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floating in the spaceship. They travel through our Solar System and out to view the galaxy. Then
they visit alien worlds that are represented with original slides created by children. Finally they
travel back home to view the night sky and imagine constellations.
If one of the goals is also to have students learn some English during the program, activities that
involve English teachers are included. The program is particularly designed for the use of
STARLAB inside a classroom, without inflatable dome (“Magic Walls”), but can be also
presented under the dome.
I.

PREPARATION FOR THE SPACE TRIP

A. Materials needed:
1. A transparent cylinder that shows figures (shapes) of common objects imagined in microgravity conditions. When daily motion is turned, on this cylinder can be used to simulate the
situation where all these things appear to float inside a space ship.
2. A transparent cylinder that shows figures (shapes) of spaceships and satellites. When daily
motion is turned on, this cylinder can be used to simulate their movement around the observer
and therefore around the Earth.
B. Student preparation:
1. Through preliminary investigation in the classroom, students must learn basic information,
about what happens in conditions of micro-gravity and about astronautics in general.
2. Students must also learn to make comparisons between an Earth atlas and the photos of our
planet taken from space. Students need to be able to recognize the details of these images (rivers,
lakes, mountains and so on) and to draw a map of these characteristics on a transparency that can
be shown to the classroom by using the transparent cylinder like an overhead projector. This
activity will help students to prepare images of an alien surface by imagining how their alien
planet would appear from space.
3. And finally, it is necessary that students have a basic knowledge of the geography of the
universe. They should be able to define the terms: galaxy, solar system, planet, moon, star,
and constellation.
C. Creative works before the space trip:
1. Spaceships and artificial satellites
Using paper or other light materials, students need to build models of artificial satellites or
spaceships. Then hang the models on the ceiling of the classroom or in the dome. A lamp will
light up the models, like when satellites are visible in the night from sunlight reflecting off of
them. One at time, the students will tell about the function and characteristics of their created
object.
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Two solutions for the background of the satellites: a wall in the classroom can be covered with
many photos of the Earth taken from space. The satellites can be hung from the ceiling in front
of the wall; the images of Earth from space can be stuck on a piece of cardboard that can be used
as the background for the satellite. This second solution would make it possible for students to
carry the small model home.
2. Tunnel
When "Space project" is realized without the inflatable dome (“Magic Walls” version), we
suggest that a tunnel be prepared at the door of the classroom. This will recreate, for the
students, the idea of entering into a special site. The tunnel is the entrance to the inside of the
space ship (a normal school room but completely dark).
It is also necessary make the inside of the room dark for the “Magic Walls” projection. Use
cardboard to close the entrance of the room, like a fixed cardboard door, and create a hole where
the tunnel will be attached. Cover all windows to keep out the light.
3. Floating in space
This part of the program is devoted to teaching the children about living in space. It could be
used to give students the feeling of "freefall" and an understanding of gravity's pull.
We select a list of common objects of daily life and imagine what will happen when these
objects are in space. We prepare a special transparent cylinder with the drawings of these objects
(see the list). During the projection (daily motion) the objects appear to be floating in space.
Each object will be represented with a cardboard shape projected on the ceiling (Magic walls
version) using the transparent cylinder. Each object will be also indicated with the corresponding
English word. That involves the English teacher in the classroom.
Floating in space list of objects:
Copybook/exercise book with a pencil;
Paper Towel (moist/clammy towel)
Metal mirror (not glass)
Comb
Toothbrush
Eye shades and Ear plugs (are needed to give the illusion of night; the normal 24-hour sunrise to
sunrise sequence occurs every 90 minutes as the shuttle completes one earth orbit)
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Toothpaste/dentifrice (edible/eatable not foaming)
Spoon (can deliver their cargo at any angle. Food can stick to either side of a spoon)
Condensed milk (and other foods inside small tubes)
Dehydrate fruit (on a spit)
Water bag with straw (straw with clamps)
Sandwich (inside a triangle plastic box); pay attention to the crumbs!
Toys: yo yo, magnetic marbles, coiled spring
Fan (recycling air)
4. Alien worlds
It is possible to create wonderful images of these imaginary alien worlds using homemade slides
containing colored plastic, salt, sticky liquids and other materials not opaque to the light between
the two sides of the glass. The sticky liquids can also give an idea of changes that can be seen in
the appearance of the planet. Students imagine that they have taken these photos during their
space trip. For each photo the students prepare a map, on a transparency, that contains the
description of the features in the photo.
II. SPACE TRIP
The main steps of the space trip will be the following:
1. Students enter inside the space ship, through the tunnel, one by one.
When this experience was tried for the first time, in October 2001, the children enter in the dark
room where there was a surprise. The pilot of the space ship was Susan Reynolds Button, dressed
like an astronaut. She spoke in American and the classroom teacher translated. Susan presented
the main events of the space journey. We needed to reduce her part of the script to only a few
sentences and words because the translation from American to Italian takes a long time.
2. Presentation of space ship pilot (English teacher) and discussion of reasons for the use of
English words during the activity. English is the language of science, the only language of every
astronaut.
3. Astronauts (students) take their places inside the space ship.
4. Ignition and lift-off;
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5. Micro-gravity conditions (transparent cylinder projection with selected objects). Then the
spaceship pilot, English teacher, reads the words one at a time, and the space ship pilot assistant,
STARLAB operator, describes what happens to each object in conditions of micro-gravity.
Each student was assigned one of selected objects. When pilot read the word the student must
recognize the object. If not, the STARLAB operator indicates with the pointer the corresponding
figure on the ceiling.
6. Window on space: the pilot opens the space ship and the astronauts see the stars (Deep Sky
cylinder). The symbols, Messier objects, will be imagined as the alien planet locations and will
be the goals of our trip.
7. The space travel begins.
8. Travel through the Solar system (Solar system cylinder, galaxy covered).
9. The space travel continues outside the Solar System at the maximum speed, then outside the
galaxy (Solar system cylinder, STARLAB operator shows only the galaxy).
10. Return to the Earth with four stops at Alien worlds. Using STARLAB as an overhead
projector, the student's homemade slides and the corresponding maps will be projected at this
time during the space trip.
11. Return to the Earth. Students make naked eye observations of the sky from a dark site. They
observe the stars and projections of the figures of the constellations invented by the Greeks
and/or Native American Indians.
12. End of the travel. Group photo.
III. FINAL EVENT
The materials collected during the program (artificial satellites, tunnel, drawings, home made
slides and so on) will be shown to the children's parents in a school exhibition at the end of the
school year.
An evening sky observation will also be organized during the last days of the school year. The
sky observations will be especially devoted to the observation of artificial satellites and
constellations.
We thank the teachers, parents and students of the S. Quasimodo Elementary School of
Brescia who enthusiastically participated in this experience which was held for the first
time, in October 2001, at their school.

62

Mythology with a New Twist
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Abstract:
People seem to crave rituals in their lives as a form of relaxation and comfort, to maintain a
sense of belonging, to validate their identity and to examine their place in the universe. We
know that people of all ages respond very positively to hearing and learning about myths of
ancient cultures. Another way of involving the audience in a visceral or affective way, while
utilizing “minds-on” and even “hands-on” techniques is to use mythology as the content
material and develop a ritual around it.
Paper:
During a PIPS meeting, in June 1998 at the Maryvale Planetarium in Buffalo, a discussion was
held involving ways to build interactive lessons for the planetarium around teaching mythology
of the heavens. The standard idea of having students learn or create a myth to tell under the stars
was mentioned. However, Kathy Michaels then told us about how one of the Maryvale English
teachers employs a technique for involving students more completely in the classroom. This
teacher makes a ritual out of the storytelling. This technique can be adapted very nicely for the
planetarium. During a GLPA 1998 conference workshop the participants experienced the ritual
and discussed how they might utilize this idea, as well as some pre and post activities, with
students of all ages.
The ritual is designed in the following manner: To initiate this activity each student must learn or
create a myth to be presented to the class. The class, as a whole, can design the beginning,
middle and culminating activities for the ritual. After practicing his/her presentation the student
then must chose a length of yarn to hold. (In America a story is sometimes called a “yarn.”) The
yarn should represent the myth in some way, in color or length. After telling his or her myth,
each storyteller ties his/her piece of yarn to the yarn of the previous storyteller. The resulting
length of yarn is rolled into a ball that represents the group experience.
I tried this activity with a group of teachers this past summer. These teachers were receiving
training in the use of STARLAB and basic astronomy. Their training would enable them to rent
STARLAB to use with their own pupils. The teachers were given a homework assignment to
write their impressions of the night sky and to note the time of the evening that they went
observing.
The next morning I greeted them and we talked about what constitutes a ritual. To kick off the
discussion we read aloud together the following piece:
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The Earth does not belong to man;
man belongs to the Earth.
Man did not weave the web of life,
he is merely a strand in it.
Whatever he does to the web,
he does to himself.
All things are connected
like the blood which unites one family.
All things are connected.
-Sealth (Chief Seattle)
1854

We decided that by sharing our thoughts and impressions with the group, we could inspire the
imaginations of individuals and create connections with the whole group. As we thought about
our writings, we picked a piece of yarn with a color and length that was appropriate. We took
turns reading what we wrote and then tying the yarns. As each person added their yarn we
chanted “These are her (or his) impressions, thank you for sharing.” A form of this ritual could
be used as a storytelling activity in the planetarium. An end to the ritual could be another chant
with hands raised holding the connected yarn:
Coming together is a Beginning
Keeping together is Progress
Working together is Success
-Unknown

Next we had to determine the best way to honor this ball of collective yarns. Some suggestions
were discussed: We could put it in a display container in the room; students could take turns
taking it home and sharing some yarns with their family; we could make a bulletin board by
unwinding the ball and stapling it on the board along with each person’s name and
story/poem/song or picture mounted next to their section of the yarn, or we could weave it into
something.
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Hopefully this is an activity that can inspire a new ritual that can be shared in your
classroom/planetarium. It can be adapted and/or transformed to meet your situation. Please send
me some of the ideas you have and I will pass them along to other planetarians and use them
myself!
More Ideas About How to Honor the Ritual (Great Lakes Planetarium Association conference
participants’ suggestions):
1.

Relate it to the food web. Tug on one section and feel the effect on all parts.

2.

Make a story hat (Tie the yarns to the brim-hanging down around the edge-can put story
symbols on yarns).

3.

Tie a book of stories together.

4.

Make a bookmark.

5.

Take a picture (to save) and then burn the yarns as another ritual. This sends the stories
and thoughts out to connect to the universe.

65

“OBSERVATIONS: CYCLES AND PATTERNS”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Given that we want students to be the best observers they can be, especially for the time they are
with us, try to answer the following questions for yourself. Try to keep a focus on what you came
up with as you design your lessons.
1. How can we promote better student observation techniques?
2. What kinds of things should they be trying to notice/observe?
3. What kinds of questions and tasks will promote detailed observation?
4. List lessons and then some tasks and questions that will promote better observations:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Just to get you started, here are some ideas shared at a PIPS Meeting:
1. Have students observe, then give them a time to quietly turn to the person next to them
and report what they saw. Then have them turn to someone else and share something
else (no repeating what they told the first person!)
2. They should notice; brightness, color, shapes, patterns, altitudes, special relationships
(distance between stars), motion and rate of motion.
3. Have students measure things with strings or measuring tape, point to objects to focus
their attention, look at a neighbor and ask them what they are looking at, or have them
follow the motion of objects by pointing with their finger or toe or elbow!
4. Make students be specific-say it and use the names of objects (not “it”),
See it, say it, and demonstrate it! (move arms in direction of apparent motion and say
the directions)
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Patterns and Cycles
“The power of the world always works in circles, and
everything tries to be round….
The sky is round and I have heard that the earth is round
like a ball, and so are the stars.
The wind, in its greatest power whirls.
Birds make their nests in circles….
Even the seasons form a great circle in their changing and
always come back again to where they were.”
-Black Elk (member of the Oglala Sioux)
1863-1950
Excerpt found in American Indian Voices,
Edited By K. Harvey
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C. DISCIPLINE
“Discipline”
by Lindarae Bauer
Oneida-Herkimer-Madison BOCES
Utica, NY
USA
The ultimate attention device is to turn off the stars and turn up house lights and then restate
behavior expectations; letters to teachers sent prior to the Planetarium's arrival should include
do's and don't for students and specific consequences-tough love. (i.e. "If dangerous objects,
such as knives, are brought into the planetarium by anyone in the class the entire class will be
dismissed" "If one student is disruptive by being disrespectful and cannot get focused he/she
will be sent out."); ask the teacher what his/her classroom signal is used to command attention
and utilize the same technique in the planetarium; give the teacher a red flashlight to be used as
an aid for frightened students or as a way for the teacher to signal a student's inappropriate
behavior and to guide the errant student out the door.

“Crowd Handling”
by John Lang
Clear Skies
Portland, OR
USA
An effective introduction is extremely important for an entertaining and educational
planetarium program. It sets the mood. It lets your audience know what to expect from you,
and what you expect from them. It can make the difference between a chaotic free-for-all and a
mutually exciting exploration. With this in mind here is a framework for my pre-program
introduction and seating procedure.
*Line up in straight line (so whole audience can see dome “door”), sit down.
*Introduce self, planetarium, program introduction.
*Explain difference between planetarium and movie theater (walk very young children all the
way around). Touch the dome gently.
*Show “door,” open, dome deflates, explain portable planetarium’s fan inflation and support.
*Train teacher as “door person” allowing 10-15 students to enter at a time, maintain order,
watch tripping on tunnel floor, close door to re-inflate. Mention they are responsible for
exit procedure too.
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*Tell audience members not to worry about trying to be the first person in, the show will not
begin until everyone is inside, all seats are good seats, because we sit in a circle.
*Tell them to move slowly through tube, bend over or crawl, stand up when through tube, turn
left (or right) follow the person in front and sit next to them on “usher’s” spot light.
*Hold hands up a foot apart, to show audience how far to stay away from dome walls, don’t
lean back or touch dome, lights, or electrical cords.
*Establish behavior expectations.
*Remove shoes, place them in front of you, leave all sharp objects outside.
*Have teacher separate potential problem pairs.
*Pick “toughest student” to go in first, they become the “inside door person” (enlist their aid).
This student steers the audience in the desired direction while you use the “usher’s”
flashlight to direct seating. The first person inside automatically ends up next to teacher,
who is the last person in.
*Turn down light as soon as possible for eye adaptation, explain acoustics-let them experiment
(they will do it anyway), show fan, black hole, projector, cylinders, etc.
*At end of show, remind the audience that exit procedure is opposite of entrance procedure.
Make sure the teacher leaves first, and holds the “door” for the exiting students.
*Use flashlight to illuminate exit/entrance tube, watch for theft, black hole investigators and
general last minute fooling around. If kids play “I’m last” you appoint the last person
(before you) who leaves dome.
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“Discipline Under the Dome”
by Gary Kratzer
STARLAB News
Sulpher, LA
USA
What do you do with a student that decides to ruin your planetarium lesson? What about
vandalism and how do we handle it? These and many more questions frequent the minds of
STARLAB users. Discipline is indeed a subject to take seriously. Let’s examine some methods
of dealing with problems and share an actual incident in the dome.
Planning is the secret to the elimination of discipline problems. Try to think of potential
problems before they occur. For example, if you have trouble with a certain student, have that
student sit next to you in the planetarium and be an assistant. All students enjoy feeling
important, especially with their peers. Perhaps the student could be responsible for keeping
track of flashlight pointers or flashlights. Do not allow students to sit against the dome. This
procedure allows you a “walk-way” for circling around the dome and eliminates students
“rocking” the dome.
Let us now examine a different scenario. Suppose at the end of the day you find pencil holes
punched in your dome and you did not think to check the dome at the end of each class period.
If students return to STARLAB the next day, you could ask the students to sit in the exact
positions as the day before. Make no mention of why. Make a list of all students that sat where
the damage occurred and turn the list over to your administrator. It is wise to check for holes at
the end of each class or lesson if you suspect problems. If you are concerned about problems in
the future have the students write or work with crayons.
A little planning and foresight can go a long way in protecting your well-being as well as
STARLAB’s.
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"The Magic List - Alternatives to Punitive Discipline”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Questions have frequently been asked, during PIPS meetings, about how to handle discipline
in the planetarium. The following list covers many points that have aided me in my work
with the public as well as with school children.
Tip
Anticipate Trouble

Example____________________________
Tell students what to expect and what you expect of
them. Keep it simple! Give the “active” students a
"job" which helps you. (Keeper of the Light-turns
on and off the entrance/exit light; Scribe-writes
things down; Slide Projector Operator etc.)
Take charge of the planetarium classroom
immediately. One way to do this is to move students
into different seating places for no particular
reason! (i.e. "Would you sit here please and you
over there. Hmm, let me see…Oh yes I'd like you
over here and you there. That looks good, now we
can begin.")

Give Gentle Reminders

"I know that you are excited and we will have times
for you to talk. Right now you need to remember, if
one person is called on to speak we all must listen."

Distract to a Positive Model

"I really like the way that boy is showing me he is
ready to listen and learn." "I like the way you raised
your hand and waited to be called on." “Great!
What is your name? Good job (child’s name), I like
the way you thought that through.”

Inject Humor

Keep the humor age-appropriate and positive.

Offer Choices

Build in times when students can direct the course
of the lesson. When students misbehave say, "You
can come and sit by me or go and sit by your
teacher."
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Give Praise or Compliments

Be careful, do not give false or excessive praise. It
is better to say something like: "That was a very
thoughtful answer." Or "I like the way you used
your observations to come to that conclusion."

Offer Encouragement

Again, keep it simple. "Good job, let's try to take it a
step further." "Let's try that again so you can make
a better observation. I will help you."

Overlook Small Annoyances

Some wiggles, giggles and whispers are bound to
happen.

Deliberately Ignore Provocation

Don't take it personally and if it doesn't go away,
think and then try some of the other things on this
list of tips!

Reconsider the Situation

Respond to the group's age, personality,
experiences, interests and level of preparation.
Adjust the presentation to maximize learning. When
given lemons, make lemonade!

Point out Natural or Logical Consequences

Describe to the students the behavior you are
observing, and then point out a possible solution,
and consequences if the solution does not work.
"You seem to be having difficulty concentrating.
Come and sit next to me. If that does not help you to
focus on the lesson, you must leave the
planetarium."

Provide Revival Time

"Time out" can be accomplished by
providing music and a quiet time to
just observe the apparent motion of one,
or more, celestial objects. Explain
that students need to, "notice
everything and be prepared to
describe what they observed." Or tell a story!

Demonstrate Interest and Caring

The enthusiasm of the presenter and
his/her genuine interest in Science,
in students' experiences and in the
learning process transmit as
professionalism which deserves
respect.
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D. STUDENTS WITH DISABILITIES
·

Keep a small red flashlight (use red cellophane over the lighted end) handy for teachers
to see students with short attention spans or to calm fearful students. This light can also
be used for reading student notes or scripts as it does not disturb normal projections.

·

Illuminate translators, without obliterating stars, by positioning the translator in front of
the doorway opening and shining two red “Safe Lights” on the translator. Two lights
are used to eliminate shadows. “Safe Lights” are commonly used in photo developing
and are available through photography supply houses. You must increase the bulb from
25 to 40 watts.

·

Students with visual impairment like to touch both the external and internal curve of the
dome to get a sense of where they are and the reason for amplification of sound in the
dome.

·

The following are two good sources of tactile and Braille materials for students with
visual impairment:
Touch the Stars, written and illustrated by Noreen Grice
(Charles Hayden Planetarium, Museum of Science, Boston,
MA 02114), National Braille Press, Boston, 1993). This is
a book written in Braille with English printed behind the
Braille. Contents include information about The Night
Sky, Constellations, the Solar System, moon phases, stellar
evolution and deep sky objects. Illustrations provided
depict a variety of astronomical phenomenon.
http://shop.store.yahoo.com/mosb/noname5.html
David W. Hurd (Planetarium, Edinboro University of
Pennsylvania, 103 Cooper Hall, Edinboro, PA 16444;
phone 814-732-2493) has created a number of
astronomy tactiles and even a tactile planetarium!

http://www.edinboro.edu/cwis/geosci/dhurd/planet.html
·

Most inflatable domes have some provision for bringing in scooters or wheelchairs.
You can either enter through the door or under the side of the dome.

·

The Great Lakes Planetarium Association Tips Booklet #10 (1996), How to Make
Planetariums More Accommodating and Accessible to Visitors with Disabilities, is
a more comprehensive guide for serving clients with special needs. Some of the
information includes methods that could be adapted for use in mobile domes. This
booklet is available to GLPA members for the cost of printing and mailing.
Website: http://www.glpaweb.org/
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E. GIFTED STUDENTS
“Some Uses of a STARLAB Planetarium
with Gifted Students”
by Jeanne Bishop
Westlake Schools Planetarium
Westlake, OH
USA
A number of the following activities are appropriate for all levels if students do not have a prior
understanding of the concepts. I have marked specific levels for those few activities that I have
found workable at just those levels.
Learning Constellations and Stars and Stories About Them
1.

Show students connected stars on a star chart and how to use a star chart. Have students
try to find one or more constellations. Ask them how they decided a group was the
constellation of interest. Distances and angles of the stars are consciously or
unconsciously used.

2.

Change the time of night and have students find the same constellations and stars they
saw at another time. Note that stars keep their same positions with respect to one
another, but figures change orientation with respect to the horizon.

3.

After learning some constellations, let the projector rotate once (one day). Have
students find which constellations they have learned never set. (At Cleveland, about 40
degrees North latitude, Ursa Major, Ursa Minor, Cassiopeia, Cepheus and Draco do not
set.) These are called “north circumpolar groups.”

4.

Change the latitude to the North Pole-90 degrees North (cylinder vertical). Notice the
position of Polaris (North Star) and the north circumpolar constellations. Have the
students predict how the constellations will move across the sky as the earth rotates.
Now let them check their hypotheses by letting the projector rotate once. You will see
that all constellations here are “north circumpolar,” traveling in circles parallel to the
horizon.

5.

Change the latitude to the Equator-0 degrees (cylinder parallel to the floor). Notice how
Polaris has descended to the north horizon. Have students predict how the constellations
will move across the sky as the earth rotates. Let the projector rotate once and see that
all constellations rise and set on paths vertical to the horizon. No stars are “north
circumpolar” (or “south circumpolar”).

6.

Using an appropriate star chart, find constellations of the southern hemisphere.
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7.

Have students use the pointer to show stars and constellations. (Be gentle when a
pattern is wrong--say “good try” or “would someone be able to help her out?”
Acceptance of wrong answers helps motivate all to want to try.)

8.

Create a new set of constellations that reflect student interests or our current society.
The activity illustrates the historical process in which constellations were made.

9.

Relate the constellations to stuffed animals (elementary) or art work that students have
or will make to represent figures.

10.

Use the classical (Greek-Roman) and Native American cylinders to illustrate myths of
the constellations. Tell some of the myths in the planetarium. (Learn to tell a story
well, with drama, and students of all ages will appreciate the experience.)

11.

Explain that you are going to demonstrate how a myth is started in any culture. Whisper
a few sentences (a myth or a description) in the ear of one student. Ask each student in
turn around the room to listen to what is said and then repeat it. Have the last student
tell everyone what was heard. Repeat what you first told (preferably written out so it
can be read word for word). Notice differences in the two versions. Ask why there are
different versions to classical myths of the sky.

12.

Compare different ideas of star patterns held by different cultures. An excellent source,
a book now out of print, is Stars in Our Heaven by Peter Lum. Use the classical
Greek/Roman Mythology cylinder and Native American cylinder to illustrate some
ideas from two cultures.

The Celestial Sphere
1.

Discuss the zenith (overhead), horizon, north celestial pole (position of Polaris).

2.

Make a hand-held sextant to measure angles on the dome. Find altitude of stars.

3.

Place the longitude-latitude Earth cylinder on the projector. Change latitude and notice
how the position at the zenith and what matches with the horizon changes as you change
latitude. (At the North Pole, the equator matches with the horizon and the North Pole
point is at the zenith.)

The Earth-Based View of the Seasons at Different Latitudes
1.

Uncover a hole (take magnet piece off) where the sun is on the first day of spring
(constellation Pisces). Project the sunrise on March 20. Let the projector turn to let the
sun cross the sky and set. Note the noon altitude (estimate if no sextant). Note the
sunset direction. (The sun rises directly east, rises to a maximum altitude of about 50
degrees in the south at noon and sets directly west. Students can take notes, mark
positions on worksheets, or markers can be used in the planetarium.
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2.

Cover up this sun hole, and repeat the above procedure with a sun hole open for the June
solstice (sun in Gemini), September equinox (in Virgo), and December solstice (sun in
Sagittarius). Stay at the same latitude.

3.

Compare results at one latitude. Use records of this earth-based view to discuss why
Cleveland is warm in June and cold in December. Relate this to the out-in-space view
of the earth with an axis inclined 23-1/2 degrees (with a vertical line to the Earth’s orbit)
revolving about the sun.

4.

Move to other latitudes and repeat the activity of seeing sun paths for the equinoxes and
solstices. Learn that there is a Midnight Sun and Polar Night at the North Pole. Relate
the views to climates and the out-in-space view of the earth at different seasons.

5.

Use the longitude-latitude Earth projector at different latitudes visited to note where the
sun is compared to latitude lines.

Geology
Project the plate tectonics cylinder. Use slides aimed at different locations to discuss volcanoes,
faults and mountains.
Literature/Writing
1.

Use music with projected stars to create a mood for creative writing. While wave
sounds, tropical rain forest music or other music plays low, have students compose
poetry, write a diary entry or a letter.

2.

Read (teacher and students) passages of literature beneath the stars. Music can further
help set the mood: Shakespeare (high school), diary of Christopher Columbus,
Huckleberry Finn and many others.

3.

Discuss the many terms and words of mythology that are related to the sky used in
everyday speech, science and geography. See the book Words From the Myths
by Isaac Asimov.

Navigation (Middle School, High School)
1.

By changing latitude, show how a star moves away from the zenith as you leave the
substellar point. One degree of change is equal to 110 kilometers.

2.

Find altitudes of two stars with homemade sextants. Subtract altitudes to get zenith
distances and plot circles of position. Consult an ephemeris.

3.

Find latitude by the altitude of the star Polaris (very close to the North Celestial Pole).
Use a homemade sextant.
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4.

Find latitude by the altitude of the sun at noon. Estimate the date for the sun opening
you uncover and consult an ephemeris.

5.

Discuss bird migration routes with the longitude-latitude Earth cylinder. A number of
species fly at night. Experiments have shown that they possess genetically-transmitted
information about the sky (although the extent is debatable) linked with their biological
clocks.

6.

Discuss bird and bee orientation using the sun. Experiments can be simulated.

Other Ideas
1.

Have students prepare their own planetarium programs.

2.

Have students combine drama with the stars: a puppet presentation about a trip into
space or mythology.

3.

Have students collect art and literature “mistakes” in astronomy and demonstrate why
the depictions are impossible.

4.

Simulate a voyage or another situation beneath the stars. Role-play parts of a captain,
sailors or other characters.

5.

Conduct color experiments within the dark situation: Note effects of different colors of
light on objects of red, green, yellow, etc.
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F. PROGRAM EVALUATION TECHNIQUES
·

Keeping a log is a great idea. Some Planetarium users keep an operation log at all times.
The statistics gathered are useful for reporting to clients, bosses and for publicity.

Planetarium Log
School:_________________________________Dates:____________to____________
Instructor:______________________________

DATE

xxxxx

TEACHER

GRADE

# OF
STUDENTS

#OF
ADULTS

TIME IN
USE

TOTALS
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·

The planetarian can use simple forms for immediate or long-term feedback about
planetarium presentations or to ask for new topic requests. This data can also be useful in
justifying your program! Some samples follow on the next several pages.
This is a letter that we send to the School Secretary:

MEMORANDUM
To:
From:
Subject:
Date:

Building Secretary
Susan Reynolds Button, Planetarium Specialist
Planetarium Surveys
2002-2003 School Year

Enclosed please find Planetarium Presentation Evaluation forms for teachers who brought their
classes to the Planetarium during the time it was in your school. We have delayed sending these
for a couple of weeks because teachers stated that they did not have ample time to evaluate the
impact on students immediately after the Planetarium experience.
We would appreciate it if you would please distribute and then collect the surveys and mail them
to the address below (either US mail or interoffice mail) after the principal has examined them:
OCM BOCES MST, Planetarium
6820 Thompson Rd., PO Box 4754
Syracuse, NY 13221
Thank you for assisting us in providing the best possible service to your teachers, students and
administrators.

The following (pages 80-82) are two forms that we have include with the letter to the
secretary. The second form, adapted from a survey by Dan Francetic, is used when we
want more in depth information.

79

Planetarium Presentation Evaluation
Teacher:________________________________School:_______________________________
Date(s): _________________________________________________________________Grade:_______________________________
Program Selection(s):__________________________________________________________
Please spend a few minutes to react to the questions below by marking an “x” at the place
that most closely reflects your feelings. Return this form to your BUILDING PRINCIPAL.
1.
The planetarium presentation was:
___________________________________________________________________________
0

1
2
Not age appropriate at all

3

4

5
6
Completely age appropriate

2.
In general, the content and skills presented in the program should be:
___________________________________________________________________________
0

1

2

3

4

5

Completely changed

6

Continue as is

3.

Following their Planetarium visit, student behaviors pertaining to learning more
about astronomy and space science (asking questions, visiting the library,
writing or drawing, etc.) indicated:
___________________________________________________________________________
0

1

2

3

4

No increased interest in the topics

5

6

A new fascination with the topics

4.

Following their Planetarium visit, student behaviors (discussions, test scores,
work on projects) indicated:
___________________________________________________________________________
0

1

2

3

4

5

No retention of concepts or facts

6

Topic mastery

5.
The teacher guides are:
___________________________________________________________________________
0

1

2

Poor quality; of little use

3

4

5

6

High quality; very useful

THANK YOU FOR YOUR TIME
(Comments may be included on the back!)
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Planetarium Presentation Evaluation
TEACHER: ___________________________SCHOOL: ________________________
GRADE LEVEL: ___________________
After careful consideration, please take a few minutes to record your reactions on this
form. Return this form to your BUILDING PRINCIPAL. Administrators will use this
document to assess the effects of planetarium usage and the planetarium director will
use it when preparing future lessons.
1.

Please indicate the number of years of teaching experience you have by
circling the appropriate letter.

A. one

B. between 2 and 5 C. between 6 and 10 D. More than 10

2.

How many planetarium lessons are provided to your students each year? ___

3.

Please choose from the following to indicate your observations of students in
your class after the planetarium lesson(s).

In the area of Astronomy or Science in general, students were:
A. less motivated

B. same as before the visit

C. more motivated

Did the content material promote new class discussions as a follow-up to the
planetarium lesson?
A. not at all
4.

A. yes

B. valuable

C. good

D. some valueE. no value

Do you feel that planetarium lessons are a vital part of your school system's
curriculum?

A. very much so
6.

C. some discussion

Please rate the educational value of the planetarium lesson.

A. very valuable
5.

B. much discussion

B. somewhat

C. not important at all

Do the planetarium lessons affect the academic aspect of your teaching?
B. slightly

C. not at all
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7.

From the list below, please indicate all of the areas that were dealt with
during your planetarium lesson.

Astronomy

Space Science Biology

Physics

Art

Music

Language Arts

Mathematics

Cultural Values

Geography

Interconnectedness

Scientific Method

Problem Solving

Mythology

Foreign Language

Data Collection

Data Evaluation

Psychology

Inquiry Method

Natural Sciences

Scale Models

Patterns of change

Cycles of change

Systems Thinking

History

Magnitude/size

Powers of Observation

Multi-cultural Connections

8.

Chemistry

Time

Other___________________

What was the most important thing about your planetarium visit?

______________________________________________________________________
______________________________________________________________________
9.

What suggestions do you have for future lessons? (i.e. grade level curriculum
content correlation, additional topics, scheduling adjustments etc.)

______________________________________________________________________
______________________________________________________________________
10.

Have you visited any of the OCM BOCES M-S-T Blackboard Websites?
(www.ocmboces.org/iss/mstsite/mstele.htm) Yes______ No________

11.

Additional Comments: ____________________________________________

______________________________________________________________________
Thank you so much for providing this valuable input. If you have any
questions or concerns please feel free to contact us at the M-S-T Center.
Phone: (315) 433-2671
Interesting Internet Sites to Visit:

http://www.ocmboces.org/iss/mstsite/
http://www.syracuse-astro.org/

Susan Reynolds Button
Planetarium Director
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This is an evaluation sheet from Pegasus Productions:

Program Evaluation
After Pegasus Productions has visited your class, please take a moment to fill out this
evaluation. Your suggestions are valuable! Mail the completed form to:
PEGASUS PRODUCTIONS
713 Cushing
South Bend, IN 46616
1. Program Title:_____________________________________________________
2. Group Grade/Age Level:_____________________________________________
3. What were your expectations for this program?___________________________
____________________________________________________________________
4. Were your expectations met? Yes_________No__________
If no, please comment:______________________________________________
5. Rate the program on:
Excellent
Content Quality
_______
Presentation
_______
Responses to Questions_______
Program Format
_______

Good

Adequate

Poor

______
______
______
______

________
________
________
________

______
_____
______
______

6. The program was:
Too Long________ Just Right____________ Too Short________
7. Was the Teacher’s Guide helpful in preparing your group for the planetarium
visit?____________ Which parts were most helpful?______________________
Least Helpful?_____________________________________________
8. Student Participation was:
Too Much____________ Just Right___________ Not Enough_______________
9. (Optional) Your Name and School:____________________________________
10. Comments:_______________________________________________________
Thank you for your time. Please feel free to use the back of this page for any more
comments.
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The following is an example of the text Ted Stalec used in his letter that was sent
out along with a Student Evaluation form and a Faculty Evaluation form after a
Mobile Telescope session.
Dear Teachers,
Would you please fill out the enclosed evaluations and have four of your students do the
same? This will help me to evaluate my presentation and its effectiveness.
For your convenience, I have enclosed a return envelope. Thank you for your time and
consideration and I hope you enjoyed your time on the Mobile Telescope.
Sincerely,
Theodore Stalec
Planetarium Director
Ted Stalec’s Student Evaluation:
Student Evaluation Form
Please complete this form for the Mobile Telescope Program you just attended.
School Name:________________________________________________
Grade Level:____________
Program Title:_______________________________________________
1. Did you enjoy the program?
______Yes _______No
2. How well did the program help you to understand the subject?
________Very Well
_______OK _________Poorly
3. How well were your questions answered?
_______Very Well
_______OK _________Poorly
4. Did the Program build on material already presented in class?
______Yes _______No
5. Do plan to study the material further in or out of class?
______Yes _______No
6. Would you be interested in using the Mobile Telescope again?
______Yes _______No
7. Are there any other topics you would like offered?
______Yes _______No
Comment:__________________________________________________
8. Any additional comments you might like to add would be helpful and
greatly appreciated:
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Ted Stalec’s Faculty Evaluation:
Faculty Evaluation
Please complete this form for the Mobile Telescope Program you just attended. The
information will be used both to judge the effectiveness of this presentation and to plan
new programs.
School Name:________________________________________________
Grade Level:____________
Program Title:_______________________________________________
1. How did you find out about this program?
2. How well did the presentation meet your curriculum needs?
_______Very Well
_______Adequately _________Poorly
3. How well did the program content level match you students’ level?
_______Very Well
_______Adequately _________Poorly
4. Was sufficient time provided for questions/discussions?
_______Too Much Time ________Just Right _______Not Sufficient Time
5. Do you feel that you received sufficient information about the program?
_______Yes
_______No
Comments:_______________________________________________
6. Did the program build on material already presented in class?
_______Yes
_______No
Comments:_______________________________________________
7. Do you plan on studying the material further in class?
_______Yes
_______No
Comments:_______________________________________________
8. Did you find the presentation to be informative and interesting?
_______Yes
_______No
Comments:_______________________________________________
9. Would you be interested in using the Mobile Telescope again?
_______Yes
_______No
Comments:_______________________________________________
10. Are there other topics you would like offered?
_______Yes
_______No
Comments:_______________________________________________
11. Would you like information about the Planetarium?
_______Yes
_______No
12. Any additional comments you might like to add would be helpful and
greatly appreciated:
WOULD YOU ASK SOME OF YOUR STUDENTS TO COMPLETE THE
ATTACHED EVALUATIONS?
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XI. LESSONS

Here are a few lessons to get you started or to augment your existing
programs. You can adapt most of these lessons for any portable
planetarium.
Check Section XVI “Resources for Portable Planetaria” in this
handbook for sources of other lesson plans. There is also an IPS OnLine Lesson Bank. Information about this lesson bank can be found on
the IPS website: http://www.ips-planetarium.org/ips-edlessons.html

1

“HAPPY BIRTHDAY STARS”
by Wayne James
ROE Schoolworks
Mansfield, IL
USA
People are disappointed when they "discover" you can't see your birth
Abstract:
sign constellation on your birthday and disappointed that the star registered for them
isn't visible, so here is a star they can see on their birthday and sing to the light that's as
old as they are!
Introduction
Concept: Distance to the bright stars we can see.
Gimmick: Sing "Happy Birthday to Me" while looking at a bright star of the
correct distance, so the light hitting me in the eye has been traveling since I was born.
Misconceptions: "Star Registry" leading to someone asking to "show me my star,"
and if you don't bother with the fact it isn't their star but try to show them, it is too faint
for them to see and makes them lose interest.
Misconception: "My constellation"... and loss of interest when they discover they
can't see it on their birthday... or it isn't correct any more due to precession.
Planetarium operator need: List of bright stars within the distance matching the
human life span (out to 110 years) ordered by distance, and some interesting data about
them.
Program can either spin off into science data about the star, or constellation
story about the position.
Examples:
Assume someone is 40 yrs old. Beta in Triangulum Australe is just right, and
gives you a chance to show change in latitude and introduce the crowd to the southern
skies. It is also in a constellation few northern sky watchers know, and you could talk
about how the southern constellations were determined. You could deal with the use of
Polaris to find your latitude and how the lack of a "south pole star" led to problems in
sailing south of the equator until the introduction of a clock you can take on a sailing
ship.
Or use Alpha Aurigae known as "Capella" (well known to northern viewers) and
at 42 LY so the person could look forward to singing in 2 years (a reason to keep living
after turning 40). Lots of good mythology about Capella as well, as the fact it is similar in
type to our Sun, and you could talk about what "types" mean and how they are
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determined. Capella is a double star system, leading to a discussion of the value of double
stars in determining mass, which combined with temperature leads to the knowledge of
how stars work.
Another example for the younger crowd: Sirius for the 3rd grade class at 8.5 LY
(compare to our Sun at 8.5 light minutes), Procyon for the 5th grade at 11 LY, also a
double and a good source of a dependable joke as you describe Canis Minor as the "Hot
Dog."
For the High School students we have Altair at 17 LY and part of the Summer
Triangle. They can look forward to singing again when they reach 25 and focus on Vega,
and you tease them about living to 1500 and singing to Deneb! The college freshmen (or
fresh persons) can sing to Eta in Cassiopeia, the star that "messes up the letter W slightly,
just as college freshmen "mess up the perfect order" as determined by the upper
classmates!
For the older crowd, we have Alpha Gemini, known as Castor A & B, at 52 LY.
For the "mature" (81 LY) stargazer; Epislon Ursa Major, known as Alioth, in the
handle to the Big Dipper closest to the bowl, and one of the stars thought to be a member
of a cluster including Sirius and Gemma, showing how we live inside the cluster, since
we look in different directions to see other members of the cluster.
Speaking of the Big Dipper, the end star of the handle Eta Ursae Majoris, known
as Alkaid, is a star to really "set our sights" on. We can sing Happy Birthday to it during
the year after we turn 100 years old!

3

4

5

Editor: Remember that it takes a lot of experience to be able to have success with
what I call using the “Choral Response” technique. These next two lessons have
many examples of that technique, where students call out answers in unison. This
can easily get very loud and confusing if you don’t have total control. For your first
lessons you will want to use questions that call for students to think and then raise
their hands to be called on. For example, you could say, “Think for a minute and
then raise your hand if you can name something we learned today.” or “I am
looking for someone who is quietly raising their hand to volunteer to use the
pointer.” Minna has worked hard to design a lesson that works for her and has
written out everything she wants to say. You could keep an outline, like the one she
started with, taped to the side of your projector stand. This could help you to
remember what you want to cover.

“STARLAB Lesson for Four to Six Year Olds”
by Minna Gretchen Palaquibay
Rose Center for Earth and Space
American Museum of Natural History
New York, NY
USA
In designing this lesson Minna first made an outline:
Outline for STARLAB Stars Presentation; 4-6year olds.
Prior to entering STARLAB
• What is STARLAB and how it came about.
• What can STARLAB be used for?
• What is a star?
• What are constellations?
• Rules and safety for STARLAB.
Entering STARLAB (one person inside, setting up and giving the cue to start letting
guests in. Another at the entrance, letting small groups of 2-3 people enter at a time and
closing the flaps behind them so a lot of air does not escape, two other team members
working with another group leading them through STARLAB activities.)
Inside of STARLAB
• Cardinal points
• Number of stars. Are they here? How about there? They’re everywhere!
Could you ever think of counting them all?
• NYC sky and light pollution
• Big Dipper and Pointer stars
• Polaris, North Star, Pole Star
• Little Dipper
6

•
•
•

Star color and temperature (Arcturus and Spica); cooler and hotter; and
brief review
The Sun: brightest star in our sky.
Disclaimer about the Sun

Recap
•
•
•
•

What’s the brightest star in the sky?
Should we ever look at the real sun?
What rises in the east and sets in the west but not all at the same
time?
And why do the sun, moon, and stars rise in the east and set in the
west?

Exiting STARLAB (two-three people at a time)
Then she wrote a rough draft of the entire lesson. She will refine this as she
teaches it and sees what works for different groups:
(Editor notes, meant to help the planetarian who is a beginner, are in blue)
Prior to entering:
Hi, My name is Minna. And this is Christine, Jenny and _________. We are the
STARLAB team and this (indicate inflated dome) is STARLAB.
What do you think STARLAB is? (Wait for students to answer)
To keep students from shouting answers you can try, “Raise you hand if you
would like to tell me what you think STARLAB is.” (Wait for raised hands)
STARLAB is a small, inflatable, portable planetarium. It was created by a class of
seventh and eighth graders, along with their physics teacher. They learned a great
deal of math in doing so. This planetarium is just like the one we have upstairs to
give space shows. Only we can fold this one and put it away. We can’t do that with
the one upstairs, now can we? It is just too big and bulky. STARLAB is easier to
move around.
What do you think we can do in STARLAB? (Look for raised hands again) (see
stars, learn about stars, constellations, sun, moon, planets)
STARLAB is a great way to start learning about the stars, the moon, the sun and
planets as well as their motions in the sky. Today, we are going to focus on the
STARS, and learn how to point out certain patterns of stars in the sky.
SO! What is a STAR? (Look for hands again) (Give a moment for students to think
and answer) “They are points of light in the sky.” Stars are really giant, burning, hot
balls of gas. They are quite large. They are bigger than the whole wide world. They
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are located gazillions of light years away, so far away they look like little points of
light in the sky to us.
Did you ever lie on the grass on a clear, sunny day and look up at the clouds? Did you
notice that you could point out different shapes? Well, ancient astronomers sort of
did the same thing. They looked up at the night sky, saw many stars, began seeing
patterns, and grouped them into constellations. Constellations are imaginary pictures
in the nighttime sky. Everyone say CON-STEL-LA-TIONS! In STARLAB we will
be looking at a pretend night sky and looking for some constellations.
Let’s go over some rules for STARLAB first. Once we get those down, we can go
inside STARLAB and start enjoying all the pretty stars. Ready?
•

First of all, you must remove your shoes. (Show students where they will
place their shoes) Ok, you may get those shoes off. Put them neatly
together and let’s see who can get back here the quickest.

•

When you go in you will be sitting on the floor, sit completely around the
inside edge on the STARLAB floor, but not against the STARLAB wall.

•

Please do not lean against the walls, they’re soft (show them how soft it is)
and don’t offer any support.

•

In the event of an emergency, we will exit quickly under the dome wall by
lifting the flap beneath you and crawling out.

•

(Show them the that you can lift the edge.) This is the very special
doorway tunnel. (Show them the doorway) I am looking for a quiet line of
children ready to enter this very special doorway.

Special Note: It will be PITCH BLACK in STARLAB. It is important that you listen to
instructions. When you first get in, there will be some lights on. There is nothing to be
afraid of. Judge your audience: for some groups you might try another approach: It
will look dark when you first go in but there is a light inside the planetarium. So
look for the light. I will never make it completely dark unless I ask your permission.
Don’t look for stars right away; I will only turn them on when you are ready.
ENTERING STARLAB (one person inside, setting up and giving the cue to start letting
guests in. Another at the entrance, letting only 2-3 people in at a time and closing the
flaps behind them so as not to let air escape, two other team members working with a
separate group doing STARLAB activities.)
INSIDE STARLAB (Once the group is settled down) To get the group to settled down
say-I like the way that boy or girl is sitting quietly…etc.): Based on seating position,
select 4 students to each represent a cardinal point (N, S, E, W). (Turn on tape/CD player
with nature sounds.)
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Let’s pretend we are out camping. Can you hear the crickets? Don’t worry they’re
pretend too.
You could interject at this time: “Look all around and notice everything. Raise
your hand if you see something that you would like to tell me about.” (Say things
like, “I like the way that boy is raising his hand so I’ll call on him.” Give them a
minute to tell you or ask what something is. Projector, doorway, air tunnel, shadows
etc.) You can also introduce the pointer and tell them when they see your pointer it
is time to listen and look.
It is nighttime and we’re seated around the campfire. See our campfire? It’s a special
one, it helps our eyes get used to the dark. It can go out at the count of three. We’re
about to go to the night sky. You guys ready? Let’s all count to three.
One…Two…Three!
(campfire lights go out. Projector turned up to reveal the night sky)
The transition to total darkness is very tricky. Especially for the very young you
could try another approach, “Well, I’m ready for stars and you look ready too but
you know it’s too light in here for stars. Can I turn some of this light off? (YES)
You’ll have one minute to talk in a soft voice to your neighbor about what you are
seeing then look for my pointer to tell you to get quiet now please! (Slowly bring
lights down and then stars on. Do not make it completely dark-it’s New York City sky!
Give children some time to look around and talk, then shine the pointer to get students
quiet) It does feel like we are out under the real night sky and it is a clear night.
Raise your hand if you would like to tell me about something you see? (Take some
answers) There are a few stars out in our city (New York City) sky but I would like
to show you what it would be like if we really did go camping out in the countrysidewhere there are no city lights. Would you like to see? It will be dark, is that ok?
You can hold the hand of your friend next to you so you will know where they are!
(Slowly lower the lights) Wow! There are so many stars out, more than we can
count, bright as they can be…
It is a clear, warm summer night. There are many stars out, more than we can count,
bright as they can be. Let’s point out directions so we know where we are in the sky.
Over there is NORTH (student designated North will hold up a card bearing that name in
glow in the dark paint). And here is SOUTH (ditto as first). Over here is EAST, and over
there, WEST.
Look at all these stars! (let students wonder) Are they all here (indicate with pointer)?
How about there (make indication with pointer)? Well…where are they? (allow time for
students to answer) WOW! They’re not only here, or over there, they’re everywhere!!
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Are there ten stars? Twenty? Fifty? One hundred? One thousand? One million? One
billion? There are over 100 billion stars in our galaxy alone!! But we can’t see all of
those. I can’t even remember how many are visible to us. Could you even think of
counting them all? I couldn’t. What happens if you sneezed in the middle of counting all
these stars and lost count?
Can you see this many stars in NYC? Nope!! Because there is way too much light
coming from buildings, street lamps, cars, trucks, trains, and airplanes that make our
night sky really bright. All that extra light hides a lot of stars, but the brightest ones shine
through.
Let’s look at a group of seven stars that shine through the NYC sky (point out the Big
Dipper). Let’s count each star together as I point them out (1…2…3…4…5…6…7).
Thank you, all you wonderful little counters! Now, what does this group of seven stars
look like to you? What kind of picture are they forming? (a spoon, a frying pan, a
dipper?) That’s the Big Dipper. If you look up at the sky tonight, provided it’s a clear
night, then you will see the Big Dipper. It will look so much larger than the one here
because our sky is sooooooooo big. The stars of the Big Dipper are very bright, so you
will have no trouble finding it tonight.
Look at these two stars at the end of the Big Dipper (indicate with pointer). Let’s count
them together (1…2!). These two stars are called POINTER STARS. Can anyone tell me
what pointer stars do? (they point out things!) These pointer stars, Merak (bottom) and
Dubhe (top) point to this star (indicate Polaris). This star is a very special star, so special
that is has three different names. It could be called Polaris, or the North Star, or the Pole
Star. Which name do you prefer? And no, you cannot call this Star “Bob!” Okay, we will
call this star___________. The reason this star is so special is because if you were on the
North Pole and looked up, this star would be directly above you. Everywhere else, this
star would indicate the direction North.
Who lives at the North Pole?!!!?? (Santa and his reindeer!!) Santa uses this star to get
around so that he can deliver all your presents on time. In ancient times, the North Star
was used as a navigational aid for people traveling on land and by sea.
(Polaris, North Star, Pole Star) is the end star to the Little Dipper. Here are the stars to
the Little Dipper (indicate them with the pointer). You see how they look like the Big
Dipper, only smaller and backwards. Can you see all the stars to the Little Dipper? It’s
okay if you can’t. Some stars are brighter than others, which make them easier to see.
Others you can barely see. As our eyes get used to the dark, we will be able to make out
the pattern of the Little Dipper. If you look at both dippers, it appears that the Big Dipper
pours into the Little Dipper (indicate with pointer).
Let’s go back to the Big Dipper. Can anyone find it for me? Who wants to volunteer
(hand over a pointer to student who volunteers)? That’s really good!!! Let’s follow the
handle of the Big Dipper down to this star (ARCTURUS). What color is this star?
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(reddish…, orangey…, yellow) Correct, this is a reddish orangey yellow star. Remember
what we said stars were….giant balls of hot burning gas. So…are they hot or cold?
(HOT) Excellent! Stars are all hot, but there are some stars that are cooler, and other
stars that are hotter. We can tell which is which by their colors.
Reddish orangey yellow stars are COOLER stars. Everyone say red orange yellow means
COOLER!!!! Bluish white stars are HOTTER stars. Everyone say blue white means
HOTTER!!!! Soooo. (indicate ARCTURUS with pointer) Is this reddish orangey yellow
star hotter or cooler? (COOLER!!) Very Good! Now let’s move from this star to this one
(go down to SPICA). What color is this star? (Blue! White! Bluish white!) Is this a
hotter star or a cooler one? (HOTTER!!!)
Excellent!! Let’s do a brief review. What are these groups of stars called? (Big Dipper)
And what are these stars known as? (Pointer stars) And where do they point? (North
star, Polaris, Pole Star) Good job! What color is this star (ARCTURUS)? (reddish
orangey yellow) Is this a cooler star or a hotter one? (Cooler star) How about this star
(SPICA)? (Blue, bluish white) Is this a cooler star or a hotter one? (Hotter star)
Wow! You are all becoming wonderful (little) astronomers!!! Ready for some more
stuff? Tell me, what is the brightest star in our sky??? (…North Star?….nope! Even
though the North Star is a very special star, it is not the brightest star. The sun is the
brightest star in our sky!!!!)
Speaking of the sun, I’d like to see the sun rise. I can use this machine to change the
time of the night and make it look like the world is turning until it is morning. Shall
we do it? Ok, but you will feel like you are moving. Put your hands on the floor to
know that you are not really moving. Here we go…while we wait for the sun, let’s
talk about it a little.
The Sun is the BRIGHTEST star in our sky. It is our closest star. It is so close that when
it rises every day, its brightness outshines all the other stars. It is also so close that it
looks like a circle instead of just a point. But it is really the same as the other stars, just
closer. That’s why we have daylight. Even though we cannot see all the other stars, they
are still out there.
(Have the cylinder turning while the sun is being discussed. As it rises, turn on the side
lamps to simulate daylight by dimming out the stars. You can cover some of the
brightest stars on the “day” side of the cylinder with “post it” notes so they don’t
show.)
See the sun here (stop diurnal motion)? We can look at the sun here in STARLAB
because it is make believe. However, you should NEVER, EVER look at the real sun
directly. It will hurt your eyes. So. Should you ever look directly at the real sun? (NO!!)
Good! Everyday the sun rises in the east. East is over there (have student with east sign
hold it up). Everything rises in the east. The sun, moon, and the stars. They don’t all rise
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at the same time. Why is there sunrise and sunset, moon rise and moon set, and why do
stars rise and stars set???? It’s because the Earth is spinning. The Sun, Moon, and the
Stars all rise in the EAST and set in the WEST because the Earth is spinning. Spinning
not so fast that we get dizzy, but spinning so that we have night and day.
Remember, the Sun is our closest star and when it rises, its BRIGHTNESS outshines all
the other stars. That’s why we have daylight. Even though we cannot see all the other
stars, they are still out there.
So let’s recap:
What is the brightest star in our sky? (the SUN) Should we ever look at the real sun?
(NO!) What rises in the east and sets in the west but not all at the same time? (Sun, moon,
and the stars!) And why do the sun, moon and stars rise in the east and set in the west?
(because the Earth is spinning!)
Another effective way to end the lesson is to have children stand and use their body
to show you the apparent motions they observed. Students can stand in a circle and
move their outstretched arms from East to West as you review. Say, “ The sun rises
in the East and sets in the West.” You can continue and substitute “the moon” and
then “the stars.” Whole body motions help cement concepts.
Great!! You are all on your way to becoming amateur astronomers and enjoying great
adventures in astronomy. Take time to notice the night sky more often, with all its stars,
and use your creative powers to form pictures and make up stories. I’ve really enjoyed
my time with you. Now on the count of three we are going to turn the campfire back on
so that you can exit and go on to STARLAB activities. Thank you all!
(Turn campfire back on, have students exit two to three at a time)
When you give lessons, if you find that many students are trying to run out the door
at the same time, you can end each lesson by saying, “Everyone please stand up in a
circle. Your teacher will be your fearless leader out the door so that you all can exit
safely!” In this way you can stand at the door and control the flow of traffic.
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Minna’s next lesson starts in a similar way but then extends into Native American
Mythology. The comments above can also be considered for this lesson.

“Space Odyssey 2001: STARLAB Presentation”
by Minna Gretchen Palaquibay
Rose Center for Earth and Space
American Museum of Natural History
New York, NY
USA
Hi, My name is Minna. This is Jenny, Christine, and Janelle. We are the STARLAB
Team and this (indicate inflated/inflating dome) is STARLAB. What do you think
STARLAB is? [give time for students to answer] STARLAB is a small, inflatable,
portable planetarium. It was created by a class of seventh and eighth graders along with
their physics teacher. They learned a great deal of math in doing so. This planetarium is
just like the one we have upstairs to give space shows. Only we can fold this one and put
it away. We can’t do that with the one upstairs, now can we? It is just too big and bulky.
STARLAB is easier to move around. What do you think we can do in STARLAB? [see
stars, constellations, learn about the sun, moon, the planets] STARLAB is a great way to
start learning about the stars, the moon, the sun and planets as well as their motions in the
sky. I know that you had a nice sky presentation yesterday in the dome. Today we are
going to review what you have learned and then view the stars from a different
perspective.
So. What is a STAR? [give time for students to think and answer] “points of light in the
sky.”
Stars are giant, burning, hot balls of gas. They are quite large. Bigger than Earth. They
are located thousands to billions of light years away, so far away that they look like little
points of light in the sky to us. Did you ever lie on the grass on a clear, sunny day and
look up at the clouds? Did you notice that you could point out different shapes? Ancient
astronomers sort of did the same thing. They looked up at the night sky, saw many stars,
began seeing patterns, and grouped them into constellations. Constellations are
imaginary pictures in the nighttime sky. Everyone say CON-STEL-LA-TIONS! We will
be looking at a pretend night sky and pointing out major constellations.
Let’s go over some rules for STARLAB first. Once we get those down, we can start
enjoying all those wonderful stars. Ready?
*First of all, you must remove your shoes. You will be sitting on the floor [show
students where they can place their shoes]
*When you go inside, sit completely around the inside edge on the STARLAB
floor, but not against the STARLAB wall.
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*Please do not lean against the walls, they’re soft and don’t offer any support.
*Please be attentive and follow instructions.
*In the event of an emergency, lift the flap beneath you and crawl out.
Special Note: It will be PITCH BLACK in STARLAB. It is important that you listen to
instructions. When you first get in there will be some lights on to guide you to your spot.
ENTERING STARLAB: [One person inside, setting up and giving the cue to start letting
guests in. Another at the entrance, letting only 2-3 people in at a time and closing the
flaps behind them so as not to let a lot of air escape.] INSIDE STARLAB: [once the
group is settled down] “Let’s pretend we are out camping. It’s nighttime and we’re
seated around the campfire. See our campfire [indicate red lamps]? These low red lights
help our eyes get accustomed to the dark. We’re about to go to the night sky. Are you
ready? On the count of three. One…Two…Three! [campfire lights go out. Projector
turned up to reveal the night sky.] Look at all these stars! [let students wonder]. Are they
all here [indicate with pointer]? How about there [make indication with pointer]?
Well…where are they? [allow time for students to answer] WOW! They’re not only
here, or over there, they’re everywhere!! Can you count all of these stars? Are there ten
stars? Twenty? Fifty? One hundred? One thousand? One million? One billion?? How
about the ones we cannot see??? There are over 100 billion stars in our galaxy alone!!
But we cannot see all of those. I forget how many are visible to us. Can you see this
many stars in NYC? Not really. Because there is way too much light coming from
buildings, street lamps, cars, trucks, trains and airplanes that make our night sky really
bright. All that extra light hides a lot of our stars, but the brightest ones shine through.
Let’s look at a group of seven stars that shine through the NYC sky [point out the Big
Dipper]. What shape do these stars take on? [a spoon, a frying pan, a dipper]
That’s the Big Dipper. If you look up at the sky tonight, provided it is a clear night, then
you will see the Big Dipper. It will look larger than life than the one here because our
sky is so big. The stars of the Big Dipper are quite bright, so you will have no trouble
finding it. Look at these two stars at the end of the Big Dipper [indicate with pointer].
These two stars are called pointer stars. Can anyone tell me what pointer stars do?
[they point out things] These pointer stars, Merak [bottom] and Dubhe [top] point to this
star [indicate Polaris]. Polaris, or the pole star, or the North Star is a stationary star. It
doesn’t move at all. If you were at the North Pole and looked up, this star would be
directly above you. Everywhere else, this star would indicate the direction North. Why
do you think the pole star doesn’t move? Think about the Earth as a whole, how it spins
on an…
AXIS!! AXIS!! WHO SAID AXIS!! The Earth spins on its AXIS!! What’s even more
unique…the Earth SPINS!! It spins quite fast, but not fast enough to make us dizzy, just
fast enough for us to have night and day. The Earth spins on its AXIS, and if you extend
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that axis north, it will touch the North Star. If you spun around a room filled with polka
dots, and looked at the dot right above your head, that dot will remain still while all the
others whirled around you. So keep that in mind. The pole star, Polaris, or the North
Star is a star that does not move at all. That is because the axis of the Earth points
directly at it.
Let’s quickly take in more constellations. Can everyone see this one? [indicate
Cassiopeia with the pointer]. It looks like a lazy W. That’s Cassiopeia. Cassiopeia was
a very vain and arrogant queen. She rained down on everyone’s parade. The great gods
of the heavens decided to punish her selfishness and suspend her in her throne upside
down.
How about this one? [indicate Scorpius with the pointer]. It looks like a giant fish hook.
This constellation is called Scorpius, because to ancient astronomers, it looked like a
huge scorpion. See its tail [trace out with pointer] and its claws [indicate with pointer]?
See this red star? That’s the heart of the scorpion. It’s called Antares. Antares in Greek
means rival of Mars. Mars should be just about here [indicate with pointer]. Mars in
Greek is Ares. Antares and Ares are rivals because they are both the color red.
The star names and constellations you have just learned about are deeply rooted in Greek
and Roman culture. Their mythology is well known and documented. Now we are going
to look at the stars from a different cultural perspective. The Navajo Indians.
[bring up the red lights (“campfire”). Change to the Native American cylinder and start
the CD player (softly) to “Rhythms of Abundance. Native Passions” ]
Prior to turning down the red lights, state: “The Navajo believe that the sky is a father
that provides rain, and the earth is a mother who shelters and raises living things.
Everything on the Earth is sacred. The Navajo make no distinctions between secular and
sacred. Nature strives to live in harmony. Thus, certain balances must be kept,” [Gloria
D. Rall, Background Information of the Navajo, Native American Mythology. Astronomy
and More.]
This is the story of how the Navajo came to be…The Navajo emerged from an
underground world known as the BLACK WORLD. Only the holiest of people lived
there, including First Man, and First Woman. They lived on opposite ends, east to west.
First Man and First Woman came together when First Man burned a crystal, symbolizing
the awakening of the mind, and First Woman burned a piece of turquoise.
Then the Black World went into chaos, and life got difficult. First Man and First Woman
moved to the Blue World, then on to Yellow World. Finally they moved on to Glittering
World. They remain there to this day. It is there that they found an abandoned baby.
Her name, Changing Woman. First Man and First Woman adopted her. Changing
Woman made people from all things found in the universe and created the values and
beliefs that the Navajo cherish today. First Man, First Woman, and Changing Woman are
very important holy people to the Navajo today.
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Then First Man, First Woman, and Changing Woman emerged on the Earth. They found
it empty, barren. There were no plants, no trees, mountains, animals, nor sky. So they
created the First Hogan, a place where they planned the world. Today, the Hogan is the
center of Navajo life. It is a home, which is the center of life, and a place where all
ceremonies and important functions are carried out. [turn down red lights, turn up Native
American cylinder, turn on diurnal]
BLACK GOD [indicate with pointer] is the creator of FIRE and LIGHT. He entered the
First Hogan carrying a group of small stars at his feet. He stomped his foot hard, causing
the stars to jump to his knee. He stomped again, and they jumped to his thigh. A final,
forceful stomp caused the stars to jump to his face, and there they remained. This act
proved to the Holy ones that Black God had the power to make stars, lots of them, and
place them in the sky. Stars were to benefit the Earth people. They would help Earth
people find their way around, help them regain balance and faith when they felt down,
help find lost people or lost things, and divine what would happen later on. There were
also stars placed to mark the seasons and when the time was right to plant crops, to hunt,
and to perform special rituals.
Remember the POLE STAR? [indicate campfire with the pointer] Here, the Navajo
recognize it as the FIRE STAR, a symbol of stability, leadership, and guardianship.
Revolving Male [Big Dipper] and Revolving Female [Cassiopeia] [remember the Big
Dipper and the Lazy W?- indicate both with pointer] are located on either side of the Fire
Star. All three constellations together represent principles of HOME and FAMILY, of
being TOGETHER around the fire.
LIZARD and BUTTERFLY: Revolving Woman made constellations in the sky for nearly
every bird, animal and insect [counterparts in the sky].
THUNDERBIRD: Carried all the clouds in his tail and rain under his wings. So when
Thunderbird is shining brightly in the sky, SPRING, the rainy season has sprung.
BEAR: he is next [tangent to] Thunderbird. When Bear is in the sky and the feather of
Thunderbird is touching his nose, Spring has arrived. The Bear has come out of
hibernation.
PORCUPINE: put in charge of the growth of all the trees on the mountains.
HORNED RATTLER [sea serpent]: put in charge of the underground water channels.
Remember Scorpius? The last four stars in his tail are RABBIT TRACKS [indicate with
pointer]. The position of the rabbit tracks tell the Navajo whether or not it is a good time
to hunt. If the tracks point upwards, no hunting is allowed. If the tracks point
downwards, hunting season has begun. *Note: the open end of the tracks indicate
direction
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GREAT BEAR: At the beginning of time, Great Bear was pursued be three Indians. He
was shot in the side with an arrow, but the wound wasn’t serious. Great Bear kept
running, and has been ever since. Great Bear’s path changes from season to season. In
the Fall, he is low on the northwestern horizon. It is then that his wound opens a bit and
some blood trickles out. It falls to Earth, onto the leaves in the trees, dying them red.
This tells us that Autumn has arrived.
FIRST SLENDER ONE [Orion] or LONG SASH: He led his people to a new land away
from torturous enemies. However, once they settled in, the people began to fight
amongst themselves. Long Sash stated that in order for them to come to a place of their
own there could be no violence. He gave them an ultimatum: follow him or go their own
separate ways. To the Navajo, Long Sash represented planning and consideration [He
also symbolized adolescence].
PLACE OF DECISION [or TWINS]: Where Earth people looked to decide which path to
follow. People looked to the stars for guidance whenever they came to a turning point in
their lives.
MALE WITH LEGS APART: Represents ADULTHOOD, old age and wisdom. He is
the leader who presides over meetings.
These are some of the important constellations Black God created with First Man, First
Woman, and Changing Woman. They were almost finished plotting the night sky when
COYOTE came onto the scene [indicate Coyote with pointer]. Coyote was very
impatient with the star planning process. He grabbed the remaining group of stars and
flung them into the sky. That is why some constellations look unfinished and don’t
resemble their names.
SPIDER GOD: Watches over the Earth in the summer. When he wants to visit, he
comes down by the Milky Way.
MILKY WAY: A most sacred constellation. First Man scattered CORNMEAL across
the sky. That is what makes cornmeal sacred to the Native Americans. The Milky Way
defines EAST, one of the cardinal points, and to which prayers are offered daily.
Algonquin legend states that the Milky Way is the path to which souls take after death.
Where it leads to no one knows. The path is lined with random bright stars. These are
campfires where souls have paused in their journey to look down on the Earth people.
The SUN, as we stated earlier, OUTSHINES all the other stars when it rises. To the
Native Americans, the Sun is called DAY SUN. His brother, NIGHT SUN, is the moon.
Night sun knew the importance of the Day sun to the Earth people. They needed it to live
and to grow things. Night sun placed the smoke of burning waters [to the east] so that
the earth people should always look to the place of the rising sun.
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The sun will rise now. Since we should never look at the sun, we will know that it has
arrived by the gradual lightening of the dome. [slowly bring up the side lamps at the
same time fading out the Native American cylinder] [open the floor for a few questions]
Day has arrived. You’ve been a wonderful audience. I hope you enjoyed learning how
different cultures viewed the stars. Thank you again. Now we will exit STARLAB two
people at a time…. EXITING STARLAB: One person at the entrance, exiting two people
at a time and then closing the flaps so that not a lot of air escapes. Presenter remains
inside STARLAB until it has cleared out.
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“Mythology:
Comparing Themes and Shapes”
by Lindarae Bauer
Oneida-Herkimer-Madison BOCES
Utica, NY
USA
Grade Level: Grades 5-12 (age 10-17 years)
Cylinders: basic northern hemisphere, Greek/Roman, Native American, Chinese,
African/Egyptian
Note: All of these cultures could be found at basically the same latitude and could see
the same stars. Use the winter sky for this lesson because it has the most similarities
among cultures and in this season there are more bright stars and distinctive patterns.
Students should already have a basic grounding in Greek/Roman mythology.
Procedure:
1. Have students look at the night sky and notice everything (motion, colors, shapes)
2. Explain that the ancients used information in the sky because they noticed a
relationship between what they saw and what was happening on Earth:
a. Direction-review how to find the North Star and label the directions on the
dome
b. Time-note positions of basic patterns at different hours
c. Shapes-some of the same shapes seem significant to most cultures
3. Point out that each culture used storytelling to define certain stars or patterns in the
sky. These stories were used to pass along knowledge, signals of the changing
seasons, the history of their civilization, and their belief system as well as to reinforce
their political system.
4. Change the cylinder to the Greek/Roman. Briefly review the Greek/Roman stories of
Ursa Major, Ursa Minor, Cepheus, Cassiopeia, Andromeda, Perseus, Pegasus,
Andromedea, Gemini Twins, Orion, Canis Major, Lepus, Hydra
5. Note themes present in these characters and stories by stating some examples:
direction/latitude indicator (North Star), family unit (king, queen, daughter, twins,
bears), compromise (twins, Perseus), repeating cycles (circumpolar bears), opposites
(twins), gods interfere with lives of humans (Orion-three stars, Cassiopeia), political
unit (king, queen, princess), signs of the season (Aquarius, square of Pegasus)
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6. Change the cylinder to Native American Indian. Note: The political system is
different and community living units much smaller. As a result there are many tribes
and each tribe may have a different story for the same group of stars. We have fewer
records of the stories. Have students look for familiar themes (ideas) or shapes
(people, objects, animals): family unit and repeating cycles (first woman, first man),
direction/latitude indicator (Home Fire), contrast (Place of Decision), signs of seasons
(rabbit tracks, butterflies and lizard), bears, male chief-3 stars, rabbit, dog
7. Change cylinder to Chinese. Note: The political system is different from the Native
American people and more like the Greek/Roman culture. As a result there are more
universal stories across China. Also, the sky is used more as an almanac. Have
students look for familiar themes (ideas) or shapes (people, objects, animals): family
unit/ political unit (Emperor, Empress, Crown Prince, Prime Minister), Repeating
cycles (Basket of wisdom), male warrior-3 stars (Tsen), dog (wild jackal), square
(four towers)
8. Change the cylinder to African/Egyptian. Note: The political system is different
again and community living units much smaller again in the African culture. As a
result there are many units and each unit may have a different story for the same
group of stars. We have fewer records of the stories. The Egyptian's culture, on the
other hand, was more city state government. Have students look for familiar themes
(ideas) or shapes (people, objects, animals): family unit/ political unit (Osiris-male
figure with three star belt, Isis-his wife), opposites (male female beasts), repeating
cycle (wheat=north star, turnips and ancestors' eyes circle), dog (jackel)
9. Go back to the night sky cylinder. Wrap up by review of what we discovered. There
are many similarities across cultures. Each star pattern though can represent many
different things. The Big Dipper can be: sauce pan (French), plough (British), upside
down elephant or giraffe (African), skunk or fire (Native American), bear (Greek).
Cassiopeia can be: queen (Greek), first woman (Native American), five canoes or a
fish (Polynesians), reindeer horns (Northern Canadians), hands of Fatima (Saudi
Arabia).
10. So, patterns in the sky are named because they mean something significant to the

particular culture. The shepherd, farmer, or sailor watched the sky each night and
noticed everything (colors, brightnesses, times of rising and setting, relationships to
the seasonal changes and tasks that needed to be performed) and stories were passed
on from one generation to the next. This was a means of passing along information
and instructions for seasonal activities as well as their beliefs. Sometimes the stories
included explanations of natural events and fostered respect for the political system
and ancestors.
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“Comparative Mythology Planetarium Lesson”
by Bruce Palmquist
Central Washington University
Ellensburg, WA
USA
Target Audience
Middle School
(This lesson can be easily modified to be appropriate for upper elementary through
college.)
Background
Different cultures throughout history have told stories through star patterns in the sky.
Not only has modern society forgotten most of these stories, we do not even understand
why the stories were “written in the sky” in the first place. When students learn about a
constellation or asterism*, their first thought is usually something like, “That doesn’t look
like a queen (Cassiopeia).” It is important for students to understand that the
constellations served to remind people about life lessons (i.e., Cassiopeia and her vanity)
or cultural deities. The constellation’s location in the sky and its brightness are just as
relevant to the myth as the orientation of the stars. That is why different cultures have
similar myths about similar regions of the sky.
(*I never use the word “asterism” unless I think the audience is familiar with the word.)
Main goals
Students will understand the similarities between myths in different cultures.
Students will understand the variety of factors that relate a constellation to its myth.
Student Objectives
Students will be able to state one of the Greek or Native American myths in their own
words.
Students will be able to describe the relevance of circumpolar constellations in different
cultures.
Students will be able to describe one example of how the shape or brightness of a
constellation has influenced the associated mythology.
Washington State Essential Academic Learning Requirements in Science
(Available at http://www.k12.wa.us/reform/EARL/standards/science.asp)
• The student understands and uses scientific concepts and principles.
To meet this standard, the student will:
1.2 recognize the components, structure, and organization of systems and the
interconnections within and among them.
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Materials Needed
STARLAB planetarium and dome, Star Field cylinder, Greek Mythology cylinder,
Native American Mythology cylinder, flashlight pointer, flashlight, assorted mythology
notecards copied from the STARLAB Greek Mythology and Native American
Mythology lesson plans.
Estimated time
30 - 40 minutes
Advance Preparation
Unfold the dome so the fan tube is near an outlet that students will not walk near. Inflate
the dome. Plug in the planetarium. Push the planetarium and its case under the side of the
dome. Place the planetarium on the side of its carrying case.
Editor’s Note: It is much easier to set up if you put the
projector in place first. Plug it in and turn it on to see if
the projector and side lamps work (all of your other
equipment is easier to check at this time too) and then
put the projector on the floor, close by its case. Keep
the cylinders in the case.
Gently lift the dome edge and completely cover the case
with the deflated dome fabric. Turn on the fan and,
after inflation, you can enter the dome with the side
lamps lighting your way.
Then you can place the projector on the stand and finetune its position.

Place the Greek Mythology cylinder in the top opening in the case and the Native
American cylinder in the bottom opening of the case. Put the Star Field cylinder on the
planetarium. Orient the planetarium such that the north celestial pole of the Star Field
cylinder points to true north. (This eliminates confusion when you ask people to look
“north” since true north and planetarium north will be the same.) Set the planetarium to
about 10:00 PM for the current night and the local latitude. Turn down the planetarium
lamp to minimum and turn up the side lamps to maximum.
Outline of Presentation
I.
Introduction outside the planetarium (3-5 minutes)
· Describe the dome
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·
·
·
II.

Describe how to enter and where to sit
Discuss the importance of being quiet and still
(I enter first. An adult helper holds the entry flap and enters last.)
Night sky using the Star Field cylinder (7-10 minutes)
A. Turn down the side lamps and turn up the planetarium bulb. Ask audience
what they see in the sky. Discuss responses.
B. Discuss how constellations are human efforts to impose order in the sky.
Ancient cultures used constellations to help communicate important stories.
Not all constellations look like the characters they represent. That’s not the
point.
C. Transition: Today, I will share some of these stories. I want you to listen to
the stories and remember how the myth relates to different aspects of the
constellation.

III.

Constellation Myths (15-20 minutes)
A. Greek myths using the Greek Mythology cylinder
1. Cassiopeia
Read notecard. Emphasize the importance of the location to the myth.
2. Cepheus
Read notecard. Emphasize the importance of the location and apparent
brightness to the myth.
3. Taurus
Read notecard. Emphasize the importance of apparent brightness to the
myth. (Important “person” represented by a bright arrangement of stars.)
4. Orion
Read notecard.
5. Gemini
Read notecard. Emphasize the importance of the two stars to the myth.

The Greeks were not the only people who told their stories in the sky. Now, I will share
a few stories about another group of people.
B. Native American myths using the Native American Mythology cylinder
(Occasionally relate the Native American myths to the corresponding Greek
myths.)
1. Campfire of the North
Read notecard. Emphasize the importance of the location to the myth.
2. Revolving Male and Woman (related to Greek 1 and 2)
Read notecard. Emphasize the importance of the location to the myth.
3. Black God (related to Greek 3)
Read notecard. Emphasize the importance of apparent brightness to the
myth. (Important “person” represented by a bright arrangement of stars.)
4. Long Sash (related to Greek 4)
Read notecard.
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5. Place of Decision (related to Greek 1)
Read notecard. Emphasize the importance of the location to the myth.
IV.

Conclusion (3-5 minutes)
Ask: Who can share one important point from today’s presentation?
Make sure the following points have been stated:
· Constellations represent important stories, not precise pictures.
· The location, motion and brightness of a constellation may contribute to the
corresponding myth.
· Different groups of people have similar myths about similar parts of the sky.
· The constellations have not been randomly placed in the sky.

V.

Questions

Assessment
1. Sketch one of the constellations you saw in the dome. Name the constellation. Briefly
explain the corresponding myth in your own words.
•

Why did the Greeks and Native American storytellers place “leader-type”
constellations near the North Star?

3. Briefly describe (using words and/or pictures) one example of how the shape or
brightness of a constellation has influenced the associated mythology.
The following information may assist you in making further comparisons. By
examining some stories associated with constellations in the Southern Hemisphere
Sky, you can see some obvious similarities. Wayne has an extensive bibliography of
sources for more Aboriginal stories and would be happy to share his research with
interested colleagues. His e-mail address is narronphd@cs.com

Aboriginal Sky Figures
Edited by Wayne Narron, Ph.D.
Starlight Traveler
California, USA

SOURCE: " Aboriginal Sky Figures," ABC Books for the Australian Broadcasting
Corporation, GPO Box 9994, Sidney, Australia NSW 2001
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JANUARY

Marigu - Jam: The Hunter

Ngamma-Garna

This figure is Jam, a youth who believed he was the best hunter of his tribe. He
would hunt and show off his catch to everyone. He also thought he was the best
man in the tribe and that he deserved the best wife. He began to play his dancing
sticks and when this did not work he chased seven sisters (called Marigu)
through the bush to try and catch a wife.
The Sky Figure of Marigu -Jam is in two parts of the evening sky in January. Jam
can be seen playing his dance sticks (Orion whose brightest star is Betelgeuse),
while the seven women appear as a group of stars (the Pleiades which is the star
cluster M 45) huddled together to escape from him.
January is also the time of year when echidnas (spiny anteater) are out hunting
for wood ants in the scrub. When Jam is seen high in the evening sky, members
of the tribe know that the time has come to search for echidnas, which make
good eating.
When the figure of Jam appears in the evening sky during the month of January
it is time for corroborees (dance festival) and initiation of young men for the
people of northern Australia. The story of a young man looking toward the seven
sisters for a bride is common to many tribes throughout Australia. In Victoria the
seven sisters are know as Ngamma-Gama.
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FEBRUARY

Wurrawana Corinna: Tasmanian Tiger

This Sky Figure of the Tasmanian Tiger is located in Gemini whose brightest star
is Castor.
This is a story of how the Tasmainan Tiger got his stripes. Polana was
walking through the bush one day when he was attacked by a big kangaroo
called Tamer, who pinned him to the ground with his strong hind legs and tried to
kill him.
Polana cried out for help and was heard by a young dog who was chasing Lenim
the bandicoot (Marsupial Rat). The pup leapt at the strong kangaroo who tried to
kick him away. The brave dog went for the kangaroo's throat and gripped with his
jaws until Tamer lay dead on the ground. Polana and the pup were found by
members of the Trawl-Wool- Way tribe, who took the bleeding man and
exhausted dog back to their camp.
That night, the Sky Spirit Moinee, who was the father of Polana, came to the
camp and told Polana that he was pleased with the young man's courage.
Polana looked at his father and in silence picked up the wounded dog. He mixed
some of his own blood with the ashes of the fire and drew stripes on the pup's
body down to his tail. "You fought as bravely as Wurrawana Corinna, the ghost
tiger," said the grateful Polana.
From that day the Tasmanian Tiger has had stripes, and in the month of
February the Trawl-Wool-Way tribe can see the spirit of the Ghost Tiger in the
sky.
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MARCH

Wahn: The Crow

This Sky Figure is located in the constellation Carina whose brightest star is
Canopus which is the eye of Wahn.
This story tells of the discovery of fire. When the earth was young the Aboriginal
people had no fire. One day a great storm roared across the sky with crashing
thunder and lightning flashing fiercely. Suddenly a bolt of lightning struck a dead
tree which burst into flames, and fire was given to the Laitchi-Laitchi tribe.
Wahn the crow was a very selfish bird. He flew down to the burning tree and
picked up a burning stick because he wanted to keep fire for himself. The storm
brought more rain and put out the fire in the burning tree. The people became
cold and hungry for cooked food. The tribal elders gathered to ask Wahn if they
could have the firesticks, but he laughed and said no.
The men of the tribe then started a dance to ask the Sky Spirits for help.
Suddenly the sky filled with bats who told the tribe that they could find fire in
every tree by rubbing sticks together. The bats then drove Wahn and his family
into the sky where they live as stars. Wahn is a bright star that can be seen in
March. To this day the Aboriginal people dance around their fires to celebrate
this story.
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APRIL

Barrukill: The Kangaroo

This Sky Figure is in the Constellation Hydra whose brightest star is Alfard (in the
neck).
Many generations ago there was a great hunter of kangaroos and kangaroo rats
called Barrukill. He hunted through the night sky with his dog Karlok, searching
for food. The story of Barrukill is preserved in the stars, and is brightest during
the month of April. When the great kangaroo hunted by Barrukill is high in the
sky, those who travel during the evening are able to find their way, knowing that
Barrukill and Karlok are looking over them.
This story is from the Wathuarung tribe who live near Portland in Victoria. The
constellation is one of the most important to many Aboriginal tribes as it helps
those people who travel during the night when it is cool. This constellation guides
them on long journeys. Barrukill is one of the largest Aboriginal Sky Figures.
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MAY

Tchingal and Bunya: The Emu and the Possum

The stars known by many today as the Southern Cross (the constellation Crux,
whose brightest star is Alpha Crucis) and the Pointers (the constellation
Centaurus, whose brightest star is Alpha Centauri) are very important to many
Aboriginal tribes since they can be seen for many months of the year and are
very bright. Most Aboriginal tribes have a story about these stars.
To the Boorung tribe these stars represent the story of Tchingal the emu and
Bunya the possum. Two brothers were chasing Tchingal, a very big and fast emu
from the spirit world. Tchingal ran so quickly that he frightened Bunya, another
member of the spirit world, who ran up and hid in a tree. For his cowardice Bunya
was turned into a possum who always hides in the tops of trees.
Tchingal and Bunya escaped the hunters and live in the night sky for all to see. In
the constellation, Tchingal is standing over Bunya who cowers under Tchingal's
long neck. Some of the stars around Tchingal are the spears that the hunters
threw at him.
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JUNE

Marpeankurrk: The Witchetty Grub

This Sky Figure is in the constellation Bootes whose brightest star is Arctururus.
Marpeankurrk was a very wise old woman who collected the food for her tribe
every day. One day she discovered witchetty grubs, which the Boorung people
call Bittur, at the base of a tree. Bittur are very tasty food to many Aboriginal
tribes throughout Australia, but only appear at certain times of the year. Bittur is a
staple part of the diet of the Boorung people during the months of August and
September.
Marpeankurrk gave her knowledge to her tribe and is remembered during the
month of June, when her journey through the night sky begins. The Boorung
people know that when Marpeankurrk is in the north during the evening then the
Bittur are coming into season, and when she sets before the evening camp-fire
the Bittur are gone and Cotchi (Summer) begins. Marpeankurrk is the mother of
Djuit (Antares), the bright star who shows the way to his mother's wonderful
discovery.
In the sky next to Marpeankurrk, is the Sky Figure Tourtchinboinggerra, a small
bird drinking water from the fork of a tree. This Figure is in the constellation Virgo
whose brightest star is Spica.
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JULY

Ingalpir: The Crocodile

This Sky Figure is located in the constellation Scorpius whose brightest star is
Antares.
In the north of Australia, the largest and brightest Sky Figure during the month of
July is Ingalpir the crocodile. The large shape of the crocodile is very clear in the
evening sky, especially his long and powerful tail. Crocodiles are feared by
Australia's northern tribes and there are many legends about those who have no
respect for these dangerous animals, especially when fishing or swimming in a
billabong (watercourse filled only after rain).
This Sky Figure has more than one meaning to various tribal groups.
When Ingalpir was seen in the early morning sky during the month of December,
tribes around the northern coast knew that they would see Malay traders arrive
and exchange knives and axes for the trepang or sea cucumber, which would
then be traded to the Chinese.
This is an important Sky Figure to many tribal groups as it is very prominent in
the evening sky. Some tribal groups can see within the figure of the crocodile
three men, one playing the didgeridoo and the other two singing and clapping
sticks.
Stories relating to Sky Figures may change over time according to important
events or changes to the tribe's environment. Ingalpir is an example of how tribes
used the stars and the Sky Figures for more than one purpose.
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August

Totyarguil: The Eagle

This Sky Figure is in the constellation Sagittarius whose brightest star is Rukbat
(knee) or Alrarmi (the Archer).
In the beginning the world lay quiet and in darkness and there was no animal life
or vegetation to be seen. The great Sky Spirit, Biame, decided it was time to
come to Earth and bring the light from the stars and breathe life into the
creatures that were to inhabit the Earth.
The shadows softened and the new light appeared in the mists. Then Biame
started to create the birds and animals who were to live off the land and provide
comfort and food for the people yet to be created. Among these was the bird
Totyarguil the eagle, who was entrusted to look after the people and preserve
their lives through the laws of the tribes. Totyarguil helped the Boorung people.
He now lives through the laws, ceremonies and initiation rites and languages.
Totyarguil the eagle remains a very important figure to the Boorung people. He
now lives in the sky, where he can be seen in the August sky with his two wives
Ku-Ur-Rook and Boi-Boi (represented by the stars Nunki and Kaus Borealis).
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SEPTEMBER

Otchocut: The Great Fish

This Sky Figure is located in the constellation Piscis Australis (the Southern Fish}
whose brightest star is Fomalhaut (mouth).
Boondoon the kingfisher had an insatiable appetite for fish and would spend
hours and hours on the riverbank waiting to catch a meal. When he saw a fish
lurking down among the reeds he would quickly thrust his head deep into the
water, catch the fish and eat it. He had for some time been aware of very big fish
swimming deep in the river, Otchocut the Murray cod. Otchocut was a clever fish
who knew the river very well. If he saw a shadow of Boondoon he would dive
quickly to the bottom and hide until the danger had passed.
After many hot days there was a drought over the land, the river level was low
and there were very few places to hide. Boondoon the kingfisher knew this and
he waited very patiently until he saw the flash of Otchocut's tail. Otchocut looked
up and dived quickly to the bottom of the river but the water was shallow and
there was no place to hide. In a flash the kingfisher's head thrust into the water
and Otchocut was caught and eaten by the greedy Boondoon.
The Sky Spirits saw what had happened and notice how bravely Otchocut had
fought to save his life. They took his spirit and carried him up into the sky to a
place among the stars. He can be seen high in the September sky in the
constellation the Barabapara people know as Otchocut the Great Fish.
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OCTOBER

Collenbitchick: The Ant

This Sky Figure is composed of two constellations, Grus, the Crane whose
brightest star is AI Nair (bright one) and Sculptor whose brightest star is Alpha
Sculptoris.
This is the story of Collenbitchick the ant who risked his life to rescue Totyarguil
the eagle from the bunyip. The reputation of the bunyip (an imaginary monster) is
well known to all the Aboriginal tribes who lived near the Murray River. He was
so fierce and strong that he was not only a threat to the people but also to their
sacred spirits.
One day while Totyarguil, the eagle, was drinking from the river, the bunyip crept
up silently behind the eagle and threw him in the river. Collenbitchick the ant
saw what had happened and scurried down the bank and into the river to try to
save the eagle. But Totyarguil was swept downstream and drowned.
Collenbitchick swam to the riverbank but could not climb out. To this day ants are
always reaching with their feelers to try and climb out of the river.
The Sky Spirits saw this from their home in the Milky Way and because of his
bravery in trying to save Totyarguil, the spirit of Collenbitchick was allowed to live
amongst the stars. The brave ant can be seen in the night sky in October.
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November

Bunnungar and Gagadoo:
The Frill-Necked Lizard and The Cockatoo

This Sky Figure is composed of two constellations, Eridanus whose brightest star
is Achernar (river) and Fornax (furnace) whose brightest star is Alpha Fornacis.
In the Dreamtime their lived two creatures who provided the Bunjelung people
with a way to send messages from one tribe to another.
Bunnungar was known to the tribes as "Big Ears", the frilled-necked lizard. He
would convey messages in the sand with his feet and tail because he lived on the
ground.
Gagadoo was a cockatoo who sent messages through the sky because he could
fly. He lived up in the stars, which were his domain. He had a strong loud voice
and spoke to the Aboriginal people to relay messages.
One day Bunnungar was given a very important message to deliver to the elders
of the tribes. It was a message from the Sky Spirits. However, Bunnungar was
too busy having fun with his friends. When the message didn't arrive, the Sky
Spirits got very angry and caused a great wind, called a willy-willy, to blow
Bunnungar far up into the sky to the domain of Gagadoo the cockatoo.
Their spirits live to this very day and you can see them near the bright star Gani
(Achernar) in the southern sky at night during November.
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DECEMBER

Whowie: The Bunyip

This Sky Figure is composed of three constellations Canis Major whose brightest
star is Sirius (burning), Lepus whose brightest star is Arneb (Hare) and Columba
(Dove) whose brightest star is Phakt.
Many years ago there lived on the earth Whowie the bunyip. According to the
Wathuarung tribe, he was a swamp monster who came from the Murray River.
No person or animal was safe when Whowie was around because he had the
most insatiable appetite. He was most feared at night for he had learned the art
of creeping quietly through the darkness toward the gleam of the camp-fire to
attack his prey. The members of the tribe gathered to kill Whowie by lighting a
series of fires close to the monster's cave. When he was driven out, by the
smoke from the fires, the whole tribe attacked him with their spears. He was so
big and strong they took all day to finally kill him.
There has never been another bunyip to this day because he lived alone without
a wife or children. However, at night when the wind blows through the cave you
can hear the roars of Whowie from the depths of the earth where his spirit lives.
Children of the tribe are told the story of Whowie when his shape fills the sky
during December. Whowie is the largest of the Sky Figures and still puts fear into
the hearts of small children.
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OTHER DREAMTIME STORIES OF THE NIGHT SKY

Khourt-Chin: The Old People

Near the southern celestial pole are two objects that appear to be clouds floating
in the night sky ([he large and small Magellanic Clouds). These clouds are
thought by many tribal groups to represent the old people of their tribe who are
watching over their families. The larger cluster of stars is that of the man, the
smaller cluster the woman. The bright star known as Palana (Achernar) by the
Laitchi-Laitchi tribe and Angnura by the people of Groote Eylandt, is the food
which they have cooked on their camp-fire.
Throughout Australia, Aboriginal groups have developed customs over
thousands of years regarding family and tribal members. Respect for and
remembrance of older community members is an essential belief of all tribal
groups. Kourt-Chin is a reminder for most of the year that tribal members should
have respect for the old people who look down on them from the night sky.
The story of Kourt-Chin, which is told in almost the same form by two tribes over
2000 kilometers apart, demonstrates the extraordinary level of commonality
between tribes all over Australia in relation to the Aboriginal Sky Figures. KourtChin is visible for many months but is best observed from late November to early
December.
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THE MILKY WAY

The Milky Way is one of the most recognizable features of the southern sky, and
can be seen at all times of the year as we move through the seasons. Because
of this the Milky Way is more often associated with sources of food. For many
tribes, however, the Milky Way is a river which carries the dead to their place
among the stars.
There are many Aboriginal stories associated with the Milky Way, but the Djuan
people of central Australia have a story that shows the level of deep kinship felt
not only by the Aboriginal Australians but by cultures of all nations.
An elder of the Djuan people was a very wise man who realized that his life was
coming to an end. He visited each of the camp-sites of his people and sang to
them a song of goodbye. In this song the elder told of the joys of his life, the
people who surrounded him, the animals who fed him, the birds who sang to him
and the clear water he could always drink. He told his people that they are one
with nature, from the stars in the skies to the ground below their feet. He then
sang that he would be going away very soon, leaving the land which he loved,
but that he would always be watching over his people.
Soon after visiting the last camp-site the old man died. The Djuan people came
to believe that the part of the sky now known as the Milky Way is the smoke from
the elder's camp-fire as he looks down on his tribe.
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“REASONS FOR THE SEASONS”
by Susan Reynolds Button
OCM BOCES
New York, USA
Abstract:

The activities presented are meant to satisfy students’ needs for feeling
accepted, significant and powerful in the academic environment. Added to
that is an opportunity to have fun viewing the changing sky in an unusual
environment, the planetarium as a laboratory.

Estimated Grade Level(s):

Grades 6-12

Inquiry Skills:

Observing, Observing Systematically, Visualizing, Comparing,
Measuring, Calculating, Collecting Data, Recording, Using
Models, Using Instruments, Generalizing, Interpreting Data,
Reasoning

Vocabulary:

season; tilt; orbit; rotation; revolution; Equator; latitude; Southern
Hemisphere; Northern Hemisphere; Equinox; Solstice; Tropics;
apparent motion; azimuth (horizontal angle); altitude (vertical
angle); zenith; horizon; Celestial Meridian

Key Ideas in Reasons for the Seasons:
•

The Benchmarks for Science Literacy (1993, Oxford Press, Inc., 200 Madison
Ave., New York, NY 10016, USA) recognizes that “the cause of the seasons is a
subtle combination of global and orbital geometry and of the effects of radiation
at different angles. Students can learn part of the story at this (6-8) grade level,
but a complete picture cannot be expected until later.”

•

Activities in this presentation invite students to observe how the rising and setting
points of the Sun, as well as its daily path through the sky, change throughout the
year. These observations can explain seasons from the Earth point of view.

•

Other activities help students understand the seasons from the space point of view
by visualizing the Earth’s tilt with respect to its orbit around the Sun.

Introduction
Keeping in mind principles of William Glasser’s Control Theory, in an interview by Gough
(1987) cited in Burke (1995), the following activities are meant to satisfy students’ needs for
feeling accepted, significant and powerful in the academic environment--the planetarium as a
laboratory.
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We have learned that what works to promote the goal of meeting students needs is learning
teams and cooperative learning. The students are the workers and the teacher is the manager and
progress depends on team members working well together (Gough, 1987 interview cited in
Burke, 1995). While participating in the activities proposed here, each person gets to practice
effective communication so that data can be collected in many forms, making analysis of the data
easier for all learning types.
Another practice that works is visual representation of information (Burke, 1992). This is
accomplished throughout by having students complete a K-W-L Chart, an Observation
Worksheet (space view of Earth), recording outdoor observations, recording planetarium
observations (earth view), building a Solar Motion Demonstrator and completing the
brainstorming list of ideas for applying knowledge obtained.
Thirdly, what works is to help students assess their own work and see if it is meaningful (Burke,
1992). They must check their data for accuracy, keeping in mind that we used estimates which
may vary a bit from group to group, before deciding what actually causes the seasons. Pausing
for reflection at the conclusion of these activities (brainstorming activity) makes the learning
relevant to students’ lives.
During these activities students get a sense of belonging as they cooperate in their groups. Since
each chooses a specific task, students exercise power and control over their part of the
planetarium experiment and related activities. They also are provided some individual “time to
shine” by making their own “Solar Motion Demonstrator” and discovering on their own how it
reflects what they have learned. Students are engaged in active learning through collecting and
recording data, making predictions, analyzing results and relating their findings to applications in
daily lives and future careers. They are also involved in higher-order thinking as they try to
determine what exactly causes the seasons on Earth. They must synthesize the Earth point of
view with the space point of view.
Through activities such as these, that satisfy students’ basic needs, misunderstandings and
discipline problems are kept to a minimum. Students work as scientists actually do in the fields
of Astronomy, Physics and Mathematics while experiencing the methods of cooperation among
disciplines that are essential.
Activities
•

Before the Planetarium Activity:

Record group input on a graphic organizer: K-W-L Chart “The Sun and the Reason for the
Seasons.” Research background information as a group (library and class “experts”).
Observe the sun in the real sky and record observations by drawings and/or written notes. (Use
The Universe at Your Fingertips notebook, pages 15-21, as a guide for observing safely.) Group
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jobs of Scribe, Illustrator, Mathematician and Navigator (or Direction Finder) could be
established at this time.
Set up four globes around a light source in positions representing the four seasons. (Placing four
globes in stationary positions is much less confusing than trying to move one globe around while
keeping the axis properly oriented.) Groups observe and discuss properties of light on the
spheres. Establish our home latitude and observe the light at that latitude as the globes are
rotated through a 24-hour period.
•

During the Planetarium Activity:

Students will use the planetarium as a laboratory. They will conduct an experiment, make
predictions, collect data and discuss some of the ramifications of their findings.
The class will be divided into groups of four. Each group will be comprised of a Scribe, an
Illustrator, a Mathematician and a Navigator (Direction Finder). The Scribe will record
information on a “Seasons Data Collection Sheet” with the help of the Mathematician and
Navigator. The Illustrator will complete a worksheet entitled “The Reasons for the Seasons”
(adapted from page 31, Sun and Seasons section of “The Universe at your Fingertips”) with the
help of the Navigator and Mathematician.
•

After the Planetarium Activity:

Students will again observe the four globes and discuss their positions along with the data
collected in the Planetarium.
Each student will build a “Solar Motion Demonstrator” (found on pages 52-62 of The Universe
at Your Fingertips notebook) and compare it to what they saw in the planetarium and
observations of the four globes.
Students will brainstorm and record some ideas about how they could use their knowledge of the
Sun and the reasons for the seasons in their lives.
Students will complete the K-W-L Chart.
Planetarium Activity
Reasons for the Seasons Lab
Engage the students in a discussion about where we see the sun in the sky. Ask if the sun is
always at the same height (altitude) above the horizon at noon throughout the year. Ask where
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the sun rises and sets, and whether or not the directions of sunrise and sunset stay the same every
day, or change throughout the year.
Tell the students that they will be collecting data on the sun’s apparent path, including not only
the height at noon, but also the length of the day and the positions of sunrise and sunset
throughout the year.
Divide the class into groups of four. (Each group will be comprised of a Scribe, an Illustrator, a
Mathematician and a Navigator. The Scribe will record information on a “Seasons Data
Collection Sheet” with the help of the Mathematician and Navigator. The Illustrator will
complete a worksheet entitled “The Reasons for the Seasons” (page 31, Sun and Seasons section
of “The Universe at your Fingertips”) with the help of the Navigator and Mathematician.)
Discuss procedures involving the planetarium. (Enter slowly and sit on the carpet being careful
not to lean on the walls.) Distribute worksheets and discuss each person’s role. Tell the students
that they will have to estimate (in degrees) the sunrise and sunset directions (azimuth) by looking
at the N (0 degrees), E (90 degrees), S (180 degrees) and W (270 degrees) markers on the
horizon. In addition, they will need to estimate the sun’s position at noon by observing its
altitude (in degrees) between the zenith (90 degrees) and the horizon (0 degrees) (point out the
Celestial Meridian).
Pass out pencils, writing boards and flashlights. Have students record their names at the top of
the worksheets.
Show the sun’s path at students’ home latitude for the 1st day of fall, winter, spring and summer
(using the equinoxes and solstices to represent the seasons since the most extreme paths of the
sun are observed on those dates). In each case, have the students predict sunrise, noon and
sunset before showing the sun’s path on that date. As the sun traverses the sky on each of those
dates, the students mark its positions at sunrise, noon and sunset on their data sheets. (Use the
Navigator and Mathematician here.) On each date, have student volunteers mark the positions of
sunrise and sunset on the horizon of the dome. (I use a Velcro horizon in my STARLAB.) After
each ½ day, announce the number of seconds it took for the sun to rise. (Teacher or
Mathematician can time this. With diurnal motion on, ten seconds equals one hour in the
STARLAB planetarium sky. Sunrise to noon is only ½ the day so full daylight time will be
double.) Have the Mathematicians determine the number of hours of daylight for the entire day
and the Scribes can write that number on their data sheets.
As each of the dates are completed, ask the Illustrator to draw the sun’s path for each date from
sunrise to sunset. The path for each season should include a smooth, curved line through the
sunrise point, noon position and the sunset point.
After all the dates are completed, ask the students to study their worksheets and the horizon
markers. Discuss or explain the terms “equinox” and “solstice.” See if students can suggest a
reason to explain the obvious path changes. (Possible extension: Ask students to guess what the
paths would look like if you were living at the Equator or the North Pole. Demonstrate these
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paths using the planetarium projector. Ask students to think about how they would draw these
paths.)
After a discussion of possible explanations for seasonal changes exit the dome and again view
the four globes around the “Sun.” Tell the class that a long time ago, astronomers found out that
the reason that the sun appears to take such a different path through the sky in different seasons
is due to the way the earth is tilted as it travels around the sun. Tape a small figure to the globes
(at the students’ home latitude) and point out how the person would see the noon sun higher in
the summer and lower in the winter. (This can be made more apparent if the figure has a
moveable arm to point toward the sun.)
Finally, have students use their observations of the sky and earth model to explain why it is
hotter in the summer than in the winter, even though the earth is slightly closer in the northern
hemisphere wintertime. (Average Earth-Sun distance in January is 147,000,000 km and in June
is 153,000,000 km.) One explanation they may think of is that the days are longer in the
summer, allowing the earth to heat up more. That is correct, but it is only part of the story.
Another reason is that when the sun is higher in the sky, its light is more concentrated on given
areas of the earth. A simple demonstration with a flashlight can illustrate this. Shine a flashlight
directly (90 degree angle) to a wall and observe a bright concentrated circle of light, then shine
the flashlight at a 45-degree angle to the wall and observe a dimmer oval of light. The light
(sunlight) is less intense at the lower angle as the same amount of light is spread out over a
greater surface area. Other follow-up activities for demonstration of these concepts are provided
on pages 29-33 of The Universe at Your Fingertips notebook.
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K-W-L Chart
Name of Students: _____________________________________________________
Date: ____________________
The Sun and the Reasons for the Seasons

Title of Unit:
K

W

L

What We Know

What We Want to Know

What We’ve Learned

Research Task:

Explain why we have seasons on Earth.

Project:
Reflection:
Signed:
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How Can We Use This Knowledge
of
The Changing Sun’s Path in Our Lives?
1.

__________________________________________________________________

2.

__________________________________________________________________

3.

__________________________________________________________________

4.

__________________________________________________________________

5.

__________________________________________________________________

6.

__________________________________________________________________

7.

__________________________________________________________________

8.

__________________________________________________________________

9.

__________________________________________________________________

10.

__________________________________________________________________

11.

__________________________________________________________________

12.

__________________________________________________________________

13.

__________________________________________________________________

14.

__________________________________________________________________

15.

__________________________________________________________________
Please use the back if you have more ideas.
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Abstract
For centuries, cultures throughout the world have turned to the stars to help travelers
find their way on land and sea. Each has contributed by finding useful patterns, inventing
measurement devices, and developing models and techniques that allow position finding with
ever increasing accuracy. The planetarium simplifies the teaching of such forms of celestial
navigation. By allowing the visualization of the relationships between geographic and celestial
coordinate systems, the planetarium makes the major concepts easy to comprehend and reduces
student’s reliance on memorization of algorithms. The small planetarium, in particular, is a
useful laboratory for the development and practice of navigational techniques.
Paper
What is Celestial Navigation?
Celestial navigation is the process of finding your location and orientation on the earth
using celestial objects. Most teachers of astronomy are already familiar with how to use Polaris
to find north. Celestial navigation extends this knowledge to find one’s location by the careful
measurement of the stars, planets, sun or moon with the use of an angle measuring device, the
quadrant or the sextant. The use of an accurate timekeeper is necessary for finding longitude.
Celestial navigation techniques that can locate position to the mile are currently used by
the military, professional mariners, and recreational sailors. Position location using the stars is
far more difficult and time consuming than relying on the various forms of electronic navigation,
(LORAN, DECCA, GPS). Yet, it is not subject to electronic or battery failure, jamming, or
destruction of transmitters (a great worry for the military). For this reason, it is a primary backup
to electronic navigation in the world’s navies and a foolproof backup for those who rely daily on
electronic navigation. The literature and lore of the sea is replete with stories of the failure of
electronic navigation and use of celestial navigation to keep from turning a problem into a
disaster.
50

Why Teach Celestial Navigation?
Given that celestial navigation no longer is the primary means of finding one’s location in
planes or ships, why teach it? Indeed, of what use is it to students who may never use it to
navigate? There are several arguments. Celestial navigation is one of the few topics that shows
the utility of astronomy. For many students, studying the stars has no immediate application. To
them, astronomy concerns objects that they cannot touch and that cannot touch them in their
lives. Celestial navigation is a practical use of astronomy, so practical that students will find that
they use it while driving a car, walking in the woods, or estimating the time. Like astrology,
celestial navigation has a connection to the student’s world; unlike astrology it follows scientific
principles. Celestial navigation not only is a construct of humans, many animals use celestial
objects for reference in local area (foraging honeybees) and over great distances (migrating birds,
sea turtles returning to lay their eyes on the beaches where they were themselves hatched).
Celestial navigation is not only an invention of modern western culture. Many
civilizations have developed ways to use the stars in navigation and this provides an opportunity
to bring in these multi-cultural contributions. For example, Polynesians developed a very
sophisticated form of navigation to travel between islands in the South Pacific. A major
component was the use of the rising and setting points of stars as a type of star compass. They
realized that over quite a geographic range, the azimuth of these rising and setting points change
little, so one can steer by Betelgeuse to sail east when it is rising in the sky or sail west by
Betelgeuse as it is setting. Knowing the succession of rising and setting stars provides a rather
accurate celestial compass by which to steer. The Arabs sailing in the Mediterranean developed
an instrument for this almost closed body of water. The key to navigating this sea is to establish
the latitude of your destination and to sail to this latitude and then east or west to your
destination.

Figure 1. Navigation in the Mediterranean
This example shows that one can sail from Genoa to the Holy Land by sailing south to latitude 33°N and then east
until land is reached.
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The instrument used to determine latitude within the Mediterranean was the Kamal. It is
simple enough for even young students to construct. It consists of a rectangular board with a hole
in its center. A string is secured in the hole and knots are made in the free portion of the string so
that holding a knot in your teeth, the board will fill the angle between the Polaris and the horizon
(see figure 2). One can calibrate and use such a device in the planetarium, but care must be taken
to use it only from the center of the planetarium, as close to the projector as possible. This is the
only location which will give accurate results.
Polaris

kamal
horizon

Figure 2. Kamal in Use to Determine the Correct Altitude for the North Star.
The string is held in your teeth at the proper knot. The top of the Kamal is aligned with Polaris while the bottom is
aligned with the horizon.

The Four Major Concepts
There are four major concepts in celestial navigation. All can be demonstrated and
discussed in the planetarium. Each is important to an understanding of how navigators think
about the process of navigating by the stars.
• The sun, moon, stars, and planets orbit the earth.
• The altitude of an object at a certain time can be measured accurately.
• Every celestial object is directly overhead somewhere on earth.
• Locations that see a heavenly object at the same altitude form a circle on the earth.
In spite of the Copernican revolution and the general acceptance that the earth orbits the
sun, navigators are geocentrists. They see the earth as stationary, themselves at the top, and all
celestial objects orbiting about them. This is in profound disagreement with astronomers, yet it is
a fundamental requirement of celestial navigation. After all, this is the way that the sky appears
to us and it provides the simplest frame of reference to visualize and solve navigational
problems. For example, one can consider what happens if you travel 60 nautical miles north
(6080 feet, 1.85 km) while looking at the North Star. From our terrestrial perspective, Polaris
will rise one degree in the sky. Try to imagine this from the frame of reference of the sun,
accounting for the fact that the earth is orbiting the sun, is spinning, and is tilted with respect to
its orbital plane. Although all of these effects combine to produce a 1° change as seen from our
location, it is far simpler to imagine the earth as stationary.
There are several choices of what one can measure accurately in navigation. To most of
us, the magnetic compass is the most familiar navigational aid. The compass rose is divided into
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360°, so it is reasonable to assume that one could measure the azimuth of celestial objects by
lining them up with a compass. However, compasses are affected by metal in their surroundings
and can easily be in error by several degrees. It is only through the involved technique of
compensating a compass can these errors in deviation be reduced to ±1°. In addition the earth
magnetic field is not uniform in direction and is not centered on the north celestial pole, this
variation varies over the earth, and must also be accounted for by knowing your location and
looking up the appropriate correction on a map. Measuring a celestial azimuth is difficult
anywhere but at an observatory.

Figure 3. Possible Measurements of the Position of a Star
Azimth is measured from true north to the projection of the star down to the horizon. Altitude is
measured from the horizon up to the star. Zenith distance is measured from overhead down to
the star.
The height of a celestial object in the sky can be measured with much greater accuracy.
The altitude of a star is the angle to the star measured from the horizon (see figure 3). A related
measurement is the zenith angle, measure from overhead to the star. The Zenith angle and the
altitude always add to 90°. A mariner’s sextant can measure altitude to ±0.2 minutes of arc (a
minute of arc is 1/60 of a degree). This error can be thought of as contributing an error in the
observer’s location of ±1/5 of a mile. Aircraft sextants measure with an accuracy of ±1 minute of
arc. Since planes move so fast, this is more than sufficient accuracy. A commercial quadrant
(often used by loggers for measuring tree height) can be read to ±0.5°. On can easily build a
quadrant with similar accuracy from a protractor, a weight, and a pieces of string (see figure 5).
A quadrant can help find your location within 30 miles. The other accurate measurement that is
possible is that of time. Navigators always keep Greenwich Mean Time (GMT or Universal
Time), the time at Greenwich Observatory in England on the 0° longitude or prime meridian.
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If one thinks about the stars, moon, sun, and planets as positioned on the sphere of the
sky, one can connect each with a line running to the center of the earth. The location where the
line passes through the surface of the earth is its geographic position (figure 4). At this location,
the celestial object is directly over the head of the observer, at zenith in the sky. This means that
every object has its own geographic position and as the sky turns this position changes, moving
from east to west. Over a short period of time geographic positions can be thought of as moving
along lines of latitude on the earth making a complete trip around the earth in a day. Stars’
geographic positions move a tiny amount in latitude over the course of the year, while the sun
and moon make much larger swings in position.
Navigators must know the geographic position of a celestial object to a similar accuracy
to their own measurements of altitude. Tables of geographic positions are specially constructed
to provide this data to ±0.1 minutes of arc, the so called Nautical Almanac., Updated versions are
produced each year for the stars, planets, sun, and moon for sextant users. Quadrant users and
those just learning the concepts of celestial navigation need far less accuracy. For us, simplified
tables or graphics provide the information we need. Programmable calculators and notebook
computers have become more useful for navigation. They can provide the geographic positions
for objects, aid in reducing observations, and can plot positions on stored maps.
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A circle of position can be thought of as a locus of points on the sphere for which a
celestial object is at the same altitude. In figure 4, the circle of position for which the sun is at an
altitude of 60° (a zenith distance of 30°) is marked as a circle. The circle of position (CoP) of a
star is of little use by itself, but many circles of position can intersect marking a unique position
on the globe. It is useful to visualize moving in the direction of the geographic point of a star.
This will cause the star to rise in the sky, shrinking the circle of position until you are directly
beneath the star and the circle becomes a point.
The Tools of the Navigator
Commercial sextants can cost anywhere from $350 to $2000, although they vary little in
accuracy in this price range. Under $350, they are apt to be made of plastic and may warp or
break easily. Inexpensive sextants can be used for teaching purposes, but they should not be used
when your life may depend on their accuracy. An alternative to the sextant for teaching is to
build a simple quadrant (see figure 5).

Figure 5. A Simple Quadrant
This device can be constructed from a plastic protractor, a small weight, and a limp piece of string. Thread the string
though a hole in the center of the protractor and hang the weight from its end. Alternatively, one can copy the
protractor scale onto heavy card stock so that a whole class can make quadrants inexpensively. For measuring stars,
align the star with your eye on the top of the quadrant. For measuring the sun, do not look directly with your eye, but
project a shadow of the top of the protractor onto paper and use it for alignment.

Precision timekeepers were once very expensive and since the very lives of the crew were
dependent on their accuracy, access to them was restricted. Any unauthorized tampering could
bring dire consequences. Now, any $5.00 quartz wristwatch is superior to the old, hand wound
chronometers and can be calibrated to keep time to ±1 second. For navigators, this corresponds
to an error in longitude of ±1/4 of a mile. Setting your watch to the phone company’s time is
usually accurate enough for teaching. Navigators rely on time signals from short-wave stations
(WWV in the USA at 2.5, 5, 10, 15, 20 megahertz).
Using the Planetarium
It is wise to prepare for the time in the planetarium by becoming familiar with the
position of objects in the sky. Students should measure the altitude of the sun, moon, and a few
stars and note down the time of their observations. Find a globe that can be secured into position
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within the planetarium. You should be able to mark the globe. I use little bits of plasticine (oilbased clay) and toothpicks to mark angles.
Inside the planetarium, set the projector for the time and latitude of observation and
rectify the globe by aligning its pole with the North Star and putting your location at the “top.”
Project the stars and keep some light in the planetarium so that students can see the globe at the
same time. Explore with students other positions on earth where the North Star can be seen at the
same altitude in your own sky. Using clay and toothpicks or the pointer, one can construct a
circle of position (the circle of 42° N latitude, using Boston as an example) where this is true. A
“mini-mag” light with the front lens removed can help with the process of finding such positions.
Hold the light up to where the star is in the sky and it projects very well defined shadows on the
globe.
Use another celestial object, such as the sun or a star and estimate its geographic position.
Use toothpicks to find the positions on earth that represent the observed altitude from your
location. The radius of the circle should be the same as the zenith distance of the object in your
sky (use the latitude scale on the globe to measure this angle). These circles of position will
intersect at your location.

Figure 6. The Globe is Aligned with Polaris in the Planetarium. This allows you to find the
geographic positions for the sun, moon, planets, and stars.
After the planetarium experience, students will be interested in measuring the altitude of
Polaris and other celestial objects. A good time to pursue Polaris measurements is just before
vacations when students may travel from the local area to visit relatives. Polaris will be at an
altitude equal to a location’s latitude. The sun’s altitude will also vary with latitude. Returning
students will have quite different observations.
Students may also wish to find their location using the noon curve. This involves finding
the exact time and altitude of the sun as it makes a meridian passage. This happens near
noontime (but not exactly at noon). This time is termed local apparent noon, since it is noon
according to the sun only at that location. East or west of you, this occurs at a different time.
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When the sun reaches its maximum altitude it is due south of the observer. Correcting for the
equation of time and the sun’s declination will result in an accurate position. Figure 7 shows the
graph of a noon curve for a location just outside of Boston, Massachusetts (taken by my
colleague, Sam Palmer).

Conclusion
The planetarium is the ideal place to teach celestial navigation, moreover students find it
great fun. The topic can be explored at many levels; young children find the stories of the North
Star and its utility quite absorbing. Older children can make simple instruments to measure the
height of Polaris and take imaginary journeys around the earth. High school students can
comprehend the concepts involved in the reduction of sights involving many celestial objects,
while actual sight reductions using computer tables should be left to college students or adults.
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The small planetarium is ideally suited for learning celestial navigation in that it allows
for considerable student-teacher interaction and is invaluable in learning the spatial models upon
which navigation by the stars is built.
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Abstract
Many planetarians are called upon to aid in the teaching of celestial navigation or would
simply like to know how this almost magical process works. Having trained hundreds how to sail
by the stars, I have found the planetarium to be an indispensable tool for learning this arcane
art. The planetarium is best used three times during a navigation course: for star identification,
for tracking the motions of the sun for different dates and at different latitudes, and for the
reduction of star positions to the latitude and longitude of the observer. I will discuss each
planetarium show and the activities involved in each.
Introduction
As a teacher of navigation, I often receive calls for help from fellow planetarians. The
problem usually surfaces in the form of a request for a planetarium show to teach navigation by a
member of the local power squadron, an astronomy professor, or a local schoolteacher.
Planetarium directors are typically unfazed in adapting their planetarium show to issues of
cosmology, planetary explanation, or the history of astronomy. Most have extensive academic
backgrounds in astronomical topics or have been steeped in these issues so that they can answer
all but the thorniest questions. This does not at all appear to be the case for navigation.
Many have read Dava Sobel’s excellent book, Longitude (1996) and are aware of the
connections between navigation and astronomy. Yet, few planetarians include this topic in their
list of specialties. Some can recall specific facts such as the altitude of the celestial pole changes
with latitude or that the tools of navigator are the sextant and chronometer. Yet, it is the rare
planarian that can take starsights and reduce them to a position on the globe with any accuracy.
Yet, planetarians are usually shy about exposing this lack of knowledge about this most practical
use of astronomy that transformed trade, decided the outcomes of battles, and still provides a
reliable backup to electronic wayfinding.
The problem of using a planetarium to teach navigation is often exacerbated by the kind of
knowledge held by those doing the asking. In my experience, those sailors, navigators, and pilots
with working knowledge of navigation (I include here most merchant seamen, recreational
sailors, and members of the armed forces) can possess a very high level of technical proficiency
in navigating while having little knowledge of the underlying geometry or astronomy. Peppering
their conversation with foreign sounding terms like “circle of position, geographic position,
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calculated height, dip, H.O. 249, Greenwich hour angle” do little to bridge the chasm between
navigators and those trained in astronomy. Planetarians, likewise, are met with quizzical
expressions from navigators when they speak of “right ascension, diurnal motion, and ecliptic
latitude and longitude.” The vocabulary of navigation and astronomy often differ when referring
to the same measurement or concept.
I have decided to write this paper to act as a kind of primer on celestial navigation for
planetarium folk. Back when I used computers to solve compelling problems (like how to win at
poker), I needed to master an advanced computer language, having outstripped the capabilities of
my earlier knowledge. I found a marvelous aid to help me, a book for expert BASIC
programmers who wanted to learn PASCAL (Borgerson 1982). Rather than starting at the
beginning, it assumed a sophisticated reader and pointed out the similarities and differences
between languages. It described the pitfalls and opportunities for scaffolding knowledge in
moving from one computer language to another. So too will I attempt here, assuming a high level
of astronomical knowledge and teaching ability in my readers.
What is celestial navigation?
Celestial navigation is the process of finding one’s location on the earth using celestial
objects alone for reference. Modern celestial navigation utilizes the careful measurement of
altitude only. The height of stars, planets, sun or moon are measured with a sextant. Altitudes are
measured to a fraction of a minute of arc. Since one cannot measure azimuth of an object with
high accuracy aboard a plane or ship, azimuth measurement are not used, but for crude
approximations. Even a fully corrected compass is usually only accurate to the nearest degree.
The use of an accurate timekeeper, kept set to the second, is necessary for finding longitude. It
must be easily converted to Greenwich Mean Time (GMT), which can usually be done by simply
adding or subtracting the required number of hours.

Figure 1. Aircraft and Marine Sextants. The author takes a sun sight with a marine sextant (left). A World War II
air sextant is pictured on the right. A sextant measures to a precision of 1 arc minute or better. An air sextant has an
internal artificial horizon. Marine sextants use the visible horizon for reference.
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Celestial navigation techniques can locate one’s position on the surface of the earth to within
a mile when everything is working right (for a more complete treatment see Bowditch 1995 or
Whitney and Wright 1992). An error of one arc minute in altitude or 4 seconds of time roughly
corresponds to an error of 1 nautical mile (6080 feet or 1 minute of latitude). It is a method only
relied upon when far from any stationary landmark. Position location using the stars is more
difficult and time consuming than relying on the various forms of electronic navigation,
(LORAN, DECCA, GPS). Yet, celestial navigation is not subject to electronic or battery failure,
jamming, or destruction of transmitters (a great worry for the military). For this reason, it is a
backup to electronic navigation in the world’s navies and a foolproof check for those who rely
daily on electronic navigation. The literature and lore of the sea is replete with stories of the
failure of electronic navigation and use of celestial navigation to keep from turning a problem
into a disaster.
Why do people want to learn celestial navigation?
Given that celestial navigation no longer is the primary means of finding one’s location in
planes or ships, why learn it? Indeed, of what use is it to students who may never use it to
navigate? There are several reasons. Celestial navigation is one of the few topics that
demonstrates some practical utility of astronomy. For many students, studying the stars has no
immediate application. To them, astronomy deals with objects that they cannot touch and that
cannot touch them in their lives. Celestial navigation is a practical use of astronomy, so practical
that students will find that they use the principles while driving a car, walking in the woods, or
estimating the time. Like astrology, celestial navigation has a connection to the student’s world;
unlike astrology it follows scientific principles. Celestial navigation not only is a construct of
humans, many animals use celestial objects for reference in local area (foraging honeybees) and
over great distances (migrating birds, sea turtles returning to lay their eyes on the beaches where
they were themselves hatched).
Celestial navigation is not only an invention of modern western culture. Many civilizations
have developed ways to use the stars in navigation and this provides an opportunity for educators
to discuss these multi-cultural contributions. For example, Polynesians developed a very
sophisticated form of celestial navigation to travel between islands in the South Pacific (Low
1983, Wentz 1990). A major component was the use of the rising and setting points of stars as a
type of star compass, since they lacked the magnetic compass. Polynesian navigators realized
that over quite a geographic range, the azimuth of these rising and setting points change little, so
one can steer by Betelgeuse to sail east when it is rising in the sky or sail west by Betelgeuse as it
is setting. Knowing the succession of rising and setting stars provides a rather accurate method
by which to steer.
The Arabs sailing in the Mediterranean developed a celestial instrument for this nearly closed
body of water (Williams 1992). The key to navigating this sea is to establish the latitude of your
destination and to sail to this latitude and then east or west to your destination. They did this with
the Kamal, which measured the height of Polaris above the horizon using a fixed rectangle of
wood. The wood was held so that an attached, knotted string clenched between one’s teeth was
taut. Different knots stood for ports at specific latitudes.
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What are the major principles of celestial navigation?
There are four major principles in celestial navigation. All rely on a model of the universe
that astronomers view as wrong. Navigators are geocentrists. While planetarians view
themselves as enlightened heliocentrists and can point to Copernicus, Kepler, and Newton for
affirmation, their first hurdle is adapting to the fact that navigation demands a geocentric
worldview. Talk about the “earth going ‘round the sun,” and you risk destroying any bond with a
navigator. Moreover, heliocentrists are also wrong. Remember that heliocentrism is just a model,
the planets do not orbit the sun, a closer approximation is that they orbit the center of mass of the
solar system as it spins around the galaxy. Most of our planetarium projectors are geocentric as
well. Think geocentric! Here are the four principles:
1. The sun, moon, stars, and planets move around the earth.
Navigators accept that the heavenly bodies move at different speeds around the earth. They have
no need to know how fast or in what direction. Different objects will be visible at different times
of the night or day and on different dates. Changing the location of the observer will also change
which objects can be seen.
2. Only the altitude of an object at a certain time can be measured accurately.
Using a sextant, a very accurate altitude of star, planet, the sun or the moon, can be measured.
This altitude is only accurate for a particular time. Marine navigators measure only height above
the horizon. Air navigators use a gravity-repelled bubble built into their sextant, much like a
carpenter’s level. Many mathematical corrections must be applied to the sextant reading to
compensate for:
• atmospheric refraction (3rd correction),
• the more distant horizon of an observer higher on a boat (dip),
• the altitude to the center of the sun or the moon (semi-diameter), or
• the moon’s apparent size (horizontal parallax).
Azimuths, while measurable by compass, are used only for plotting positions on charts.
Navigators do not measure the azimuths of stars to find their location.
3. Every celestial object is directly overhead somewhere on earth.
While astronomers know that heavenly objects exist somewhere in space, the navigator is only
interested in the location on the earth where the object appears directly overhead. This is called
the geographic position of the object. The Nautical Almanac (U.S. Naval Observatory, published
in yearly editions) is used to find this geographic position for the object at the time of its
observation (see Figure 2). This is done to the second of time and is described as a GHA
(Greenwich Hour Angle, essentially longitude measured west from Greenwich), in degrees and
minutes to the tenth. The object’s north-south coordinate is in the same declination familiar to
astronomers, given to the nearest tenth of a minute. The GHA of stars is calculated using the
GHA of the First Point of Aries (the vernal equinox crossing point of the ecliptic and celestial
equator) to which the Sidereal Hour Angle (SHA) of the star is added. The SHA is measured in
degrees and minutes, unlike Right Ascension, and in the opposite direction around the celestial
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equator. The LHA (Local Hour Angle) of the object in the navigator’s sky is simply the object’s
GHA minus the longitude of the observer or polar angle from one’s meridian.

Figure 2. Tables Used in Celestial Navigation. Navigators use the Nautical Almanac (right) to find the exact
geographic position of a celestial object. Sight reduction tables (here, H.O. 249 Vol. 3), allow for the solution of the
navigator’s triangle, resulting in a portion of the circle of position near the assumed position of the observer.

4. Locations that see a heavenly object at the same altitude form a circle on the earth.
Step one degree away from the North Pole of the earth and the North Celestial Pole moves 1°
from overhead. Its altitude drops from 90° to 89°. Move one degree away from the geographic
position of any celestial object and its altitude drops 1°. When you measure the altitude of any
celestial object, any other observer with the same measured altitude on the face of the earth will
be at the same distance from the geographic point as you, although they will see it at a different
azimuth. This CoP (Circle of Position) is the information that you attain from a single celestial
sight at any one time. To “fix” your position accurately, you need more than one circle to cross,
hence more than one object (or the same object, like the sun, at substantially different azimuths).
The radius of this circle is the ZD (Zenith distance) of the object, calculated as (90° - altitude).
These four principles come together to find one’s position accurately. Figure 1 shows a reduction
for the position of this conference on Wednesday, July 12, 2000 at 21:00:00 EDT (01:00:00
GMT July 13, 2000) in Montreal.
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Object
Spica
Vega
Regulus

GHA Aries
306°
306°
306°

SHA*
159°
081°
207°

GHA*
105°
027°
153°

Alt
22°
57°
15°

Dec*
17°S
39°N
12°N

Table 1. The Geographic Positions of Three Stars. The GHA of Aries is looked up in the Nautical Almanac along
with each star’s SHA and Declination. Altitudes correspond to those seen over Montreal.

Figure 3. Circles of Position Around Spica, Regulus, and Vega. On this Equidistant Azimuthal (drawn with
Azimuth mapping software) projection of the earth, circles of position around the geographic points of stars can be
seen to intersect at the location of the conference in Montreal. When navigating, a map of only the area surrounding
the assumed position is used, giving greater accuracy.

How do I use the planetarium to teach celestial navigation?
The planetarium, from a giant dome to a STARLAB™, can be used to help navigation
students learn the principles underlying celestial navigation. In the one-semester course that I
teach at Harvard, we spend three one-hour sessions in the STARLAB. Each is very hands-on,
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with students predicting and explaining their own ideas. My goal is for students to develop many
of the concepts they need for navigation. At sea or in the air, they will not have me along to
remember the principles, but must be able to reconstruct these ideas themselves. The first session
familiarizes students with the current night sky and some movements of the stars over the course
of the night. The second session concentrates on the path of the sun through the sky. The third
session deals with the issue of geographic position and the reduction of the navigator’s triangle
to a circle of position. Detailed descriptions follow.
Session 1. The motions in the night sky.
In conjunction with journals that students keep of their observations and measurements of the
night sky, students spend this early session in the planetarium learning to identify the major
constellations of the season for our particular location. Some of the 58 navigation stars, being
both bright and unambiguous, are pointed out in the major constellations of the season. Polaris
specifically is avoided. Diurnal motion is turned on and students trace the motions of stars on the
dome with their fingers, reporting on how their chosen star moved. Then they visually search for
a star that does not seem to move and discover Polaris. A discussion ensues about the possible
value of this star for navigation. Measuring azimuth, based on knowing where north is, and
altitude, based on the horizon, are demonstrated and practiced. Students predict the setting
azimuth for the sun on the current day with a piece of masking tape bearing their initials and then
watch the sun set. The students with the closest predictions report their ideas. Students then pass
the pointer and identify constellation or stars that they have committed to memory and will use to
help them make entries into their journals.
Session 2. The path of the sun.
After about a month, students have collected in their journals enough measurements of the sun in
the sky to find that its path is slowly changing. Easiest to see is that the altitude at noontime
marches higher or lower (especially around the equinox). Since sunrise and sunset azimuths are
difficult to observe, students do not necessarily believe that the azimuths depart from the true
east and true west some observe on the equinoxes. In this session, we continue the investigation
of the path of the sun through the sky. Students predict a series of sunrise and sunset azimuths
for different dates, with the most accurate student explaining his or her model that led them to a
correct prediction. We then move to the equator and try again, eventually ending up at the polar
regions. Celestial coordinates are then projected showing the SHA and declination of the sun and
following a particular coordinate from sunrise to sunset. Stars are pointed out as having virtually
fixed SHA and declination (other than small changes due to parallax).
Session 3. Geographic position and circles of position.
After learning to use the Nautical Almanac to find the exact geographic position of the sun,
moon, planets or stars, students visit the planetarium for the last time. A globe is aligned close to
the star projector and rectified so that the true location of the observer is on top and the poles of
the globe and planetarium projector are parallel. Bits of clay or adhesive are used to fasten
toothpicks to the globe. Using a small flashlight aimed at the globe, students find positions on the
globe where the flashlight would appear to be at an altitude of 45°. This forms a circle of
position on the globe with its center being the geographic position of the flashlight (a Maglight™
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works best). By moving the flashlight to another location, another circle can be generated that
intersects with the first. Several circles result in an unambiguous fix. This is also the time to
point out the “navigator’s triangle” which is referenced in sight reduction tables. This triangle in
the sky connect one’s zenith, the nearest celestial pole and the celestial object. The equivalent
triangle on the earth is the observer’s location, the closest pole of the earth, and the geographic
position of the celestial object. The sides of the triangle can be drawn and discussed (90°declination of the star, 90° - altitude of the star, and 90° - the latitude of the observer). The two
key angles of the triangle are the LHA of the star and the azimuth of the star. Students often have
difficulty discriminating between the azimuth and the LHA of an object. Showing both these in
the sky and on the globe is very useful at this time.

Figure 4. Using a Rectified Globe in the Planetarium to Model the Navigator’s Triangle. Aligning a globe with
the planetarium projector allows viewers to observe the correspondence between the navigator’s triangle in the sky
(with vertices at the North Celestial pole, zenith, and the location of the star) and the triangle projected on the earth
(the north pole of the earth, the observer’s location, and the geographic position of the star).

Summary
The planetarium is a superb environment to develop and reinforce basic principles in
celestial navigation. It can be used with great effectiveness several times during any formal
navigation course. Planetarians often find taking on the requisite reference frame of the
navigator, that of a confirmed geocentrist, to be counter intuitive and problematic. Yet, many
navigational principles predate our heliocentric worldview. Planetarians must also realize that
navigators use different terms for the same concepts as astronomers and that this vocabulary is
essential to an understandable interaction. There is no substitute for the masterful use of the
planetarium to help students identify navigation stars, develop models for predicting the motions
of heavenly bodies, seeing the sky from different locations, and for envisioning the
correspondence between the celestial and terrestrial spheres.
__________________
I wish to acknowledge my navigational mentors Charles A. Whitney and the late Frances W. Wright. The
alumni of Astronomy 2, Celestial Navigation, have supported the continued evolution of the course by building an
endowment. Over the years my colleagues at the Center for Astrophysics, Owen Gingerich, Ramesh Narayan,
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Robert Kirschner, Josh Grindlay, Irwin Shapiro, Sam Palmer, and George Field have supported the development of
the course with patience and enthusiasm. Teaching fellows Eliza Garfield, Doug Haller, Marc Schwartz, Brett
Humphreys, Glen Schleyer, Andy Kuan, Deigo Mardones, and Jamie Knox have helped construct and refine the
activities in this course. Portions of this paper are draw from my earlier work presented in Brescia, Italy in 1995.
The author maintains a financial interest in Learning Technologies Inc., the manufacturer of STARLAB.
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"POLYNESIAN NAVIGATION – A STARLAB
OPPORTUNITY"
by: Capt. Charles Treleaven
Williamstown, Victoria
Australia
September 1999
Principle One – APPARENT MOVEMENT OF STARS NEAR THE EQUATOR
At latitudes near the Equator, all bodies, both stars and planets by night and the Sun by day, rise
and set vertically into or from the horizon. Nothing is circumpolar in the equatorial regions. This
explains why twilight is short in those regions i.e. it takes less time for the Sun to traverse the 18
degrees from or to below the horizon, the region that gives us twilight.
The Islanders mainly navigated in these Equatorial regions, and heavenly bodies that rise
vertically are very useful to steer by, especially if they are replaced by subsequent stars rising as
the Earth spins 15 degrees every hour.
So a Star Compass can be drawn:
1.
2.
3.
4.
5
6

Get a picture of the Southern Cross and copy on to paper.
With a compass draw a circle with radius 4.3 times the long axis of the Cross.
Think of this circle as a clock. Draw the Southern Cross at 9 o'clock, with the Pointers,
Alpha and Beta Centauri at about 7 o'clock.
The circle is the circumpolar track of the Cross, which moves clockwise around at 15
degrees each hour.
The two stars in the main axis always point to the centre of the circle, which is of course
the South Celestial Pole.
To find true South, look at the Cross, measure 4.4 times the length in a straight line along
the main axis. This takes you to SCP, and underneath is due South. Other diagrams can
be found in " We the Navigators" by David Lewis ISBN 07081 0396 0 or Congress
Library Card no. 79-138848.

Principle Two- ZENITH STARS
The Sacred mystic of the navigator’s skill was passed by word of mouth from generation to
generation, and this covered mainly the position of the rising and setting stars, and also which
stars passed through the Zenith of each Island. If you knew an observed star passed through the
Zenith of a particular island, you would know if you were North or South of that island, i.e. you
would know your latitude in relation to that island.
On most sailing vessels the mast points to the Zenith or you can allow for the rake (inclination
from vertical).
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Principle Three – USE OF SUN, POLARIS, AND SOUTHERN CROSS
Whilst Europeans steer by the Magnetic Compass we have to use the stars to check the Error
caused by the Earth’s magnetism – Variation – and by the magnetism of the ship – Deviation -so
let’s go straight to the stars. The North Star (Polaris) was well known to the Islanders and
visible down to roughly the Equator. South of there, the Southern Cross can be used to find
South (See Star Compass above) which is what we teach our Scouts!
By day, the Islanders knew the seasonal variation of the direction of the rising and setting Sun
(known to Navigators as Amplitude) and by experience could use the Sun as a compass during
the day.
They certainly knew that at true Noon, the Sun was either due North of them or due South, so in
the middle of the day, when the shadow of their mast was the shortest, they could check their
direction.
Note: until the invention of the chronometer by the Yorkshire man, John Harrison, European and
Arabic sailors navigated only by their Latitude, checked by the Meridianal Altitude of the Sun at
Noon each day. This was known as Parallel Sailing, getting into the Latitude of your destination
and then sailing due East or West until you arrived. This is not so much different from the
Polynesian concepts of using Zenith Stars
Principle Four – OCEAN SWELLS
The difference between a “sea” and a “swell” is that the first is caused by wind on the water i.e.
breaking waves and white horses caused by wind pressure, whereas a "swell" is caused by a
disturbance some distance away, like throwing a stone into the water. (Try throwing three stones
into a pond and see how the “waves” interact.)
In the Central Pacific, swells are caused by prevailing winds. The North East Trades, the South
East Trades, and the Westerlies of the Southern Ocean, plus any local temporary storms all
interact and Navigators can identify these swells, even if they are intermixed, and use them as
steering marks as we might use a compass.
Principle Five – THE WIND COMPASS
Because in the main, the ocean winds of the region are prevailingly the Trades, ranging from
N.E. and S.E. and bending more Easterly approaching the Equator, these and other local winds
were used to constitute a wind compass. Any sailing ship sailor knows how to steer to the wind,
and if the direction is steady and well known, the wind can be used as a compass.
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Principle Six – LANDFALL TECHNIQUES
Land can be identified by a series of clues – land birds up to fifty miles (806 m), towering
cumulus clouds over warm islands, the bending (or even bounce back) of ocean swells near land,
smell of vegetation down wind, colour of the sea as waters shallow, or evidence of flotsam. In
some parts of the Pacific, deep phosphorescence is said to indicate the presence of land.
The range of visibility of land depends on both the elevation of the land and the elevation of the
observer. Small boat sailors are close to the water, and coral atolls are generally low. So even in
daylight, the range of visibility of these is not high.
Landfall techniques also included the “ expanded target ” system i.e. don’t aim for a particular
tree, aim for the centre of the forest. Rather like using earlier radar navigation – as long as you
could get the target within the range of your set, you can then get to your target.
On many occasions, canoes would sail in company, and thus by spreading out but remaining in
sight, they could mutually widen their observation range, a lesson learnt by the U-boat wolf
packs in WW2.
FINAL COMMENT
There is no doubt that humans can develop a feeling, an intuition, a sixth sense, when they are
constantly in some situation or circumstance, which to the rest of us seems unbelievable or just
uncanny. Sailors, particularly those in small boats, develop these senses, and it was these
instincts, combined with the special unwritten knowledge of the Stars and Sun, that gave a
special place, almost deity, to the Island Navigators.
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"MATHEMATICS in STARLAB"
Based on the STARLAB Northern Earth Projection Cylinder.
by Capt. Charles Treleaven
Williamstown, Victoria
Australia
·
·

The shape of the Earth - a spheroid considered as a sphere
The three effects of Gravity - Attraction, Orbit, and Warping

MEASUREMENT OF ANGLES
An angle is either the inclination of two lines to each other, or can be expressed as an Arc of a
circle, measure in degrees, minutes, or seconds of arc. i.e.
A Circle is an angle of 360 degree,
Each degree is made up by 60 minutes.
Each minute (of arc) is made up by 60 seconds
GREAT and SMALL CIRCLES
GREAT CIRCLES: Any circle on the surface of a Sphere, the centre of which is the centre of the
Sphere, is called a Great Circle. Looking at the Earth Projection (in STARLAB) we can see that
the Equator and all the Meridians are circles of maximum circumference, have their centres at
the centre of the sphere, and are therefore Great Circles. Less obvious is the fact that any two
places can be linked by an arc of a Great Circle and this is actually the shortest distance between
them.
SMALL CIRCLES: any circle on the surface of a sphere the centre of which is NOT the centre
of the sphere is a small circle. In the Earth Projection (in STARLAB) we can see that every
Parallel of Latitude, except the Equator, is a Small Circle
MEASUREMENT OF DISTANCE
There exist three basic units of Distance - Statute Mile, Kilometre, and Nautical Mile. i.e.
Statute Mile: a distance defined by Law, with no obvious geographical basis.
Kilometre: considered as a ten thousandth of the distance from the Equator to the Pole, due
North or South i.e. one quarter of a Meridian ( a Great Circle)
Nautical Mile: A Nautical Mile is equal to one minute of arc of a Great Circle ( i.e. of the
Equator or a Meridian.
Therefore the Circumference of a Great Circle is 60 x 360 = 21,600 Nautical Miles.
Alternatively, the distance North or South along a meridian from the Equator to a Pole is 60 x 90
degrees or 5,400 nautical Miles. We know this distance is also 10,000 kilometres, so for
conversion we can say: 5,400 Nautical Miles = 10,000 Kilometres
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MEASUREMENT OF SPEED
We can therefore express speed in a similar number of ways:
· as Miles per Hour (mph)
· as Kilometres per Hour (kph)
· Knots (one Knot is One Nautical Mile per hour)
Note: we must never talk of Knots per Hour - the would mean nautical miles per hour per
hour
Exercise: Combining the information above, we could say that a person on the Equator does
a full Great Circle of the Earth in one 24-hour day. What speed in Knots are they traveling in
Space? Also what is the similar speed in kph?
PARALLELS OF LATITUDE
These are Small Circles parallel to the Equator, and joining places of the same Latitude. The
circumference of these Parallels decreases as we move away from the Equator towards the Poles.
i.e. a trip around the World near the Poles is obviously much shorter than around the Equator.
THE ANGLE OF LATITUDE
The Latitude (Angle) of a place is the angle at the Centre of the sphere formed between the Plane
of the Equator and a Radius passing through that place. It can also be described as an Arc of a
Meridian between the Equator and the Parallel of Latitude of that place
With the Equator as Zero, Latitudes are measured in degrees, minutes, and seconds of arc North
or South of the Equator. A modern tendency is to refer to North Latitudes as (+), and South as (-)
CIRCUMFERENCE OF PARALLELS OF LATITUDE
The distance around a parallel of Latitude varies as the Cosine of the Angle of Latitude. i.e.
Distance on Parallel = Distance on Equator x Cosine of the Latitude
THE ANGLE OF LONGITUDE
Looking at the STARLAB Earth projection, it will be seen that the Meridians (of Longitude)
converge and meet at the Poles.
Up to 1885, various nations measured Longitude from different places. This was confusing, so in
that year an International conference, held in Washington, USA, agreed that the World would
use the Meridian that passes through the (old) Royal Observatory at Greenwich as the Zero or
Datum point. This is known as the Prime Meridian or Greenwich Meridian.
When we give the Longitude of a place we are talking about the angle at the Poles between the
Greenwich Meridian, and the Meridian passing through that place. Longitude is measured in
degrees, minutes, and seconds of arc from 0 to 180 degrees, either East or West of Greenwich.
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MEASURING TIME
For as long as humans have lived on the Earth, life has been dictated by the Sun's apparent
movement in the sky (from Sunrise to Sunset). The Sun is our most obvious timekeeper. We
know that the Earth is spinning on its Axis, so the best definition of a day (by the Sun) is " the
interval in Time between successive transits of the Sun across our Meridian." We observe that
the Sun is not a perfect timekeeper, and that the length of a Solar Day varies slightly. We average
that out, strike a 'mean', and talk about Mean Time.
When the Sun is on our Meridian, i.e. due North (or South) of us, this time is true astronomical
NOON. It is probably not at 12 o'clock.
We talk loosely about one spin of the Earth being one Solar Day of 24 hours. If we divide 360
degrees of spin by 24 hours we get a rate of spin of 15 degrees every hour.
Question: How far apart are the hour marks on a Sundial (in degrees)/
TIME ZONES
Because everybody around the Earth likes to have Astronomical Noon somewhere close to 12
o'clock, we divide the Earth into 24 one-hour Time Zones, with each zone covering 15 degrees
of Longitude.
Time on the Greenwich Meridian is used as the Standard Time, and is known as Greenwich
Mean Time, or GMT. In modern parlance, this has become known as Universal Time.
Time changes ahead of GMT, by one hour for every 15 degrees of Longitude East of Greenwich,
up to 12 hours ahead at the 180 Meridian, or behind GMT for every 15 degrees West of
Greenwich up to 12 hours behind at the 180 Meridian.
INTERNATIONAL DATE LINE
We can see that at the 180th Meridian on the eastern side we are 12 hour ahead of GMT, while
on the Western side we are 12 hours behind. Therefore as we cross that line we have to gain or
lose a full day
ASTRONOMICAL TIME PIECES
Our clocks keep 24-hour days, based on the Mean Sun. It is actually the time taken for the Earth
to spin 361 Degrees. (360 degrees of spin + one degree around the orbit)
Stars transit our Meridian after 360 degrees of spin, and therefore a Day by the stars (a Sidereal
Day) is 23 hours and 56 minutes on our clocks. This means stars rise 4 minutes earlier each
night.
The Moon orbits the Earth every 27 days i.e. 360 divided by 27 = approx.13 degrees per day.
For a day by the Moon (a Lunar Day) the Earth must spin 360 + 13 degrees for the Moon to
transit the meridian. This means the Moon rises 13 x 4 minutes = 52 minutes later each night,
and a Lunar Day is 24h52m.
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THE TILT OF THE EARTH'S AXIS
The cause of the Seasons is the fact that the Earth orbits the Sun with its Axis tilted 23.5 degrees
to the plane of the orbit. This has the effect of the Sun appearing to be over the Tropic of
Capricorn 23.5 degrees South Latitude on December 21st, and over the Tropic of Cancer 23.5
degrees North Latitude on 21st June.
This same calculation gives us the Arctic and Antarctic Circles 23.5 degrees from each Pole,
therefore lying in Latitude 66.5 degrees North and South of the Equator.
The Latitude that an Astronomical Body lies over is called its Declination. So from the following
data you could graph the annual movement of the Sun's declination:
December 22nd
March 22nd
June 21st
September 23rd
December 22nd

23.5 degrees South
0 degrees ( Equator )
23.5 degrees North
0 degrees ( Equator )
23.5 degrees South

If you draw on your graph the Parallel of Latitude of Melbourne (- 38.5 degrees South), you can
measure the angular distance that the Sun is from Melbourne throughout the year. If we take
these angular distances away from 90 degrees, you then have the height of the Sun above the
horizon throughout the Year. Think about the effects that this varying height (elevation) has
upon architecture.
Question: If the height of a room's ceiling on the North side of a Melbourne house, with
floor to ceiling windows, is 3.2 meters, how wide should the external eve be to keep the noon
Sun on December 22nd from shining on to the floor?
FIXING A POSITION
To fully identify an exact location we must have two pieces of information, or coordinates. In a
street directory we are given two coordinates, one across the top of the page and one down the
side. By cross-reference, we can locate whatever we want. On the surface of our Sphere, we can
use Latitude and Longitude.
To fix the position of a body in the heavens we can use two coordinates known as ELEVATION
- the vertical angular distance that the body lies above the visual horizon, and combine this with
a direction to look, which is known as the AZIMUTH. To describe Azimuth, refer to section
below on Compasses.
NAMING DIRECTION
To establish direction, we can use a compass, either Magnetic or Gyro. (Remember that a
Magnetic Compass points to the Magnetic Pole, not the True Pole.)
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The first Compasses were marked with the Cardinal Points, North South East & West, and then
each 90 degrees was sub-divided into 8 points each of eleven and a quarter degrees. Each
division was known as a Point of the Compass.
Then came the Quadrantal Compass, which was graduated in degrees within each 90 degrees of
the compass card. So Southwest became South 45 degrees West, and Northwest became North
45 degrees West etc.
Modern compasses use the three figure notation, defining the horizon as 360 degrees, starting at
North as the zero, and proceeding in a clockwise direction so the North East is 045, East is 090,
South East is 135, South is 180, and West is 270.
Naming the direction of a Star, Sun, Planet etc. is known as the AZIMUTH
Naming the direction of an Earth based object is known as a BEARING
Naming the direction we are heading/steering is known as a COURSE
PLANE SAILING
If we are traveling over short distances, we can consider a smallish section of the Earth to be flat
and we can translate our movement into right-angled triangles, i.e.
the North / South component - is a change of Latitude.
the East / West component - is the change in Longitude
the Opposite Angle
- is the Course angle.
The Distance
- is the Hypotenuse of the triangle
By knowing any two values, we can calculate all the others by plotting on a graph paper.
DISTANCES IN SPACE
In the Solar system, we use the average distance of the Earth from the Sun as a basic Unit, which
is called an Astronomical Unit (AU)
Research: Find the average distance of all the other Planets from the Sun and express them
in AUs.
THE SPEED OF LIGHT
Light travels at approx. 300,000 km per second, and is the fastest thing we believe exists. The
light from the Sun reaches the Earth in eight and one quarter seconds and thus represents one AU
Exercise: calculate how long light takes to travel from the Sun to the other Planets after you
discover their distances from the Sun in AUs.
Note: Always remember that radio signals travel at the speed of light.
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LIGHT YEAR
By taking the speed of light, and calculating how far light would travel in one year, we come up
with another unit for measuring distances in Space. This is called a LIGHT YEAR.
Question: How many kilometres are there in one Light Year?
SATELLITES
In general terms we use two types of satellites:
Low orbiting - positioned between 120 and 600 kilometres above the Earth and orbiting about
every ninety minutes. This describes the type of orbit that the Shuttles fly. Question: how many
sunrises do the Shuttle crew see in each 24-hour period?
Geo -Stationary - these are positioned about 37,000 kilometres above the Equator and travel at a
speed that is synchronized with the spinning Earth, so that dish aerials on Earth are always
pointing at them. These are our communication satellites.

Exercises:
1. If the Shuttle is orbiting 200 nautical miles above the Earth's Equator every 90 minutes, how
fast is it traveling?
A. in knots, and
B. convert your answer into kph
2. A communication satellite is positioned 37,000 kilometres from a tracking station
in Sydney. How long will it take for a signal to travel from Sydney to the satellite and return to
Sydney?
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“TEACHING THE ROCK CYCLE WITH A STARLAB”
by Wayne James
ROE Schoolworks
Mansfield, IL
USA
Abstract:
Stars make stuff!! Ka Boom!! They blow up and scatter the stuff all over. We are made of some of
that stuff. The whole Earth is made of some of that stuff and it all gets re-cycled. This workshop
is about combining Earth Science with Astronomy using STARLAB.
Paper:
As people have gone into space and looked back at Earth, it has led to new insight into the place
we live. After 8 ½ years of hiring me to teach constellations with the STARLAB, the Regional
Office of Education has decided to purchase a new dome and projector. Instead of getting
duplicate films, I suggested we branch out into more Earth Science since STARLAB promotes
cylinders for this purpose. This leads to comparing Earth with other planets, which is part of
astronomy.
A basic science concept of cycles can be found in many content areas. Collecting data from
observations until you can predict what will happen is a primary part of the science process.
Astronomy content material is full of these cycles-day & night, moon phases, seasons, planet
orbits, sunspots, life cycles of Stars, possible growth of galaxies (not sure yet), the big bang
itself-leading to a big crunch of not-black holes cycling space/time into other universes?
Yes it is hard to tell where science stops and fiction starts!
Other content areas talk about the water cycle causing our weather and making water fit to drink
again-the carbon cycle in biology-and on a long enough time frame you can describe a "rock
cycle"-the subject of this program.
Rocks are stuff-matter-made of elements-created by stars doing what they do-fusing hydrogen
into helium and a star like our sun will make other elements-Lithium, Carbon, Nitrogen,
Oxygen-stuff you and I are made of. Also Sodium, Magnesium, Aluminum, Silicon (Sand is
mostly Silicon)- Think of the Table of Elements-Silicon is #l4-The Sun will forge elements right
up the Table list until #26-Iron. When stars blow up-elements get crushed together making
heavier elements-Nickel, Copper, Zinc..-even #78, #79 #80-precious metals (Platinum, Gold,
Mercury)-even dangerous stuff-like #92 (Uranium).
All this stuff can be found in the ground-part of the Earth we live on-and on the moon-which is
made of stuff like the crust of the Earth-but without water moving it around and air blowing on
it. The black part of the moon you can see even without binoculars is similar to lava on Earth77

rock that is so hot it can flow like water. But the lava on the moon got cold a very long time ago
and you can measure how long ago by looking through a telescope and seeing craters on top of
other craters-on top of other older craters.
The moon and the Earth travel together around the Sun. If the moon got hit so much and has so
many craters-where are the craters on the Earth? Most are erased by--the--!!! Rock cycle!!!
Anyone here been to Hawaii? You can see the rock cycle going on. Lava comes up through the
volcanoes-in fact Hawaii is a string of volcanoes. Let's look at the Earth and see where else the
Volcanoes can be found. So if Rock comes up and it is part of a cycle-it must go down-Where?
Let's look for places it goes down. Same areas of the Earth we find Volcanoes! !
Why? (class discussion).
Does this occur on other planets? Discuss with photos of other planet surfaces-looking for
volcanoes, trenches, and moving plates-use craters to estimate age of the surface. Assume a
similar rate of bombardment in the solar system-lots of craters equal old surface-not an active
rock cycle. No craters equals either a surface that is liquid all the time (no craters made by
impact...) or a cycle of material re-covering the surface. (Talk about Io).
Yet in the long time frame-what happens to the whole Solar System? (M57 example of rock
cycle as everything gets melted, separated, and scattered-leading to possible new stars and
planets created (M42 example).
Notes about the lesson: I teach K-12 with the STARLAB and the programs are interactivewhich means I don't use a script and do it the same way each time. Instead I start with student
questions and then weave in material suitable for the age level. This does not mean talking about
planets at 4th grade, constellations at 3rd and earth science at 7th.
Suitable means it has to do with their questions, they are interested enough to listen, and since I
am hired to train the teachers I am always trying to slip in either new content or new ways of
looking at older material.
Source material:
Beatty & Chaikin, Ed. The New Solar System, Sky Publishing Corp./Cambridge, 1990
3rd Ed.
Frankel, Charles. Volcanoes of the Solar System, Cambridge University Press/New York
1996
Green, Bill. Water Ice & Stone: Science and Memory: on the Antarctic Lakes, Harmony
Books/ New York 1995
Jayawardhana, Ray. Deconstructing the Moon, pg 40, Astronomy Magazine, Sept. 1998
Kaler, James B. Stars, Scientific American Library/ New York, 1992
Learning Technologies, Inc. STARLAB, 40 Cameron Ave., Somerville, MA 02144
Pough, Frederick H. Rocks and Minerals (Peterson Field Guides), Houghton Mifflin/
Boston, 1988, 4th Edition
Redfern, Ron. Corridors of Time: 1,700,000,000 Years of Earth at Grand Canyon,
Reader's Digest Edition/ NewYork, 1980
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“MOVERS, SHAKERS AND RISK TAKERS: An Earth
Science Lesson in Locating Plate Boundaries”
GLPA Conference 1998
by Barbara Nissen
OCM BOCES MST Center
Syracuse, NY
USA
Abstract:
This is a middle or high school Earth Science lesson conducted in a portable planetarium. A
projection of Earth’s outer crust displays the location of tectonic plate boundaries. Students
identify populated areas at high risk of volcanic and earthquake activity. The lesson can be
teamed with geography, social studies, environmental science, or health science classes.
The planetarium is not just for astronomy anymore. Technology will allow planetarium
operators to throw "open the doors of the planetarium to all the sciences." "In fact
something of an identity crisis is underway." A feature article in Astronomy magazine,
September 1997, "Reinventing the Planetarium" is of course referring to large stationary domes.
I operate a portable planetarium in Syracuse, New York. The portable planetarium program at
the Onondaga, Cortland, Madison Board of Cooperative Educational Services (OCM BOCES) is
a K-12 program. The planetarium visits numerous school districts throughout the three-county
area serviced by OCM BOCES. Elementary schools represent about 75% of the yearly
planetarium schedule. The remaining 25% of the planetarium schedule is for middle and high
school programs.
The planetarium staff is looking to broaden the program to include biology and earth science. A
geographic coordinate projection cylinder and a plate tectonic projection cylinder are available
from Learning Technologies for use in STARLAB. These optional projection cylinders can be
used to move the use of the planetarium into geology. Students locate areas of high risk on the
geographic coordinate cylinder and compare these locations to other parts of the world. Is there
anything to indicate that these areas are at higher risk of earthquake or volcanic activity than any
other area? Replace the cylinder with the plate tectonic cylinder. Location for earthquakes and
volcanoes are indicated. Once again locate areas of high risk. Interaction at plate boundaries may
cause earthquake and volcanic activity. Relate plate boundaries to the location of earthquake
activity and volcanoes. Compare areas of high risk with areas of low risk and relate each to plate
boundaries.
Scientists believe interaction between large plates (pieces of Earth's outer crust) generates
earthquakes and volcanic activity. The Pacific plate contains parts of California, the Aleutians,
Japan and a large portion of the Pacific Ocean. Here we find a large area of frequent earthquake
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activity and numerous volcanoes. Much of the concentrated activity is near large populated
areas. The plate boundaries are locations of movers and shakers, or volcanoes and earthquakes.
Humans residing in areas that include boundaries of tectonic plates are risk takers.
The west coast of the United States is the location of the boundary between the Pacific plate and
the North American plate. It is an area of concentrated earthquake and volcanic activity.
Residents of the Philippines and Japan are on the Pacific plate boundary known as the Ring of
Fire. These residents are also risk takers because they reside in an area of concentrated movers
and shakers or volcanic and earthquake (seismic) activity.
It is up to you, the resident, to find out the risk and frequency of geohazard. The west coast of the
US is an area of concentrated seismic and earthquake activity. Many other areas, as shown by
this projection are at risk of frequent seismic and volcanic activity. Are you a risk taker? Do you
live in or would you consider living in an area of movers and shakers?
Teaching suggestion:
Students are curious about geohazard risk to the local area. Familiarize yourself with the risk in
your area. Allow students to research the question.
Questions to ponder:
Why do people continue live in or relocate to a high risk area?
1.
Lack of education
2.
Out of sight, out of mind
3.
Life long residents are unwilling to relocate
4.
It hasn't happened so far so maybe it won't (a true risk taker!)
5.
Personal economics, company or business relocation
Is there any thing an individual can do to reduce the risk? Are local government agencies
doing anything to reduce the risk?
1.
Education is probably the single most important method of reducing the risk of
loss of life and property from any geohazard. Local areas need to implement
educational programs informing the public of geohazard risk including primary
and secondary hazards. Programs should include information on activities and
practices that can reduce the loss of life and property of local residents.
2.

Hazard maps are available to the public from various government agencies
illustrating areas of high risk of specific geohazards. Geohazards include
earthquakes, volcanoes, floods, and landslides. Deaths and personal property
destruction, from geohazards, rise into thousands of lives and billions of dollars
yearly. The cost of insuring your home may not be affordable. Can you obtain
natural hazard insurance for the area you in which choose to settle? If insurance is
available can you afford the premiums?

3.

In the event of a disaster will emergency services be available? Is your child's
school safe? Emergency services and schools are on the San Andreas fault in
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California. Movement along the fault is likely in the near future. Should these
agencies move to safer ground? Who will pay for the move?
4.

Do building codes include requirements that may reduce the risk of collapse
during ground shaking? Do these codes increase the cost of building a home in the
area? Residents of Kobe thought many structures including roadways were
earthquake proof. The Armenian quake of 1994 destroyed most buildings because
they were clay. Earthquakes destroy buildings, elevated roadways, and bridges.
Who pays for repair?

5.

When was the area destroyed last by lava flows? What kind of activity is in the
history of the volcano? How often do eruptions occur and for what duration? All
volcanic eruptions are not alike. Some explode violently (west coast of US).
Hawaiian volcanoes pour out huge volumes of lava and last for weeks. Some
explode violently as ocean water warms from the heat causing violent and historic
eruptions (New Zealand).

6.

Are you a risk taker?

Conclusion:
It is possible to locate areas of concentrated seismic and volcanic activity throughout the world.
Most activity occurs along plate boundaries. Many areas of concentrated seismic and volcanic
activities also are sites of large populated areas. All geohazards pose serious threat to life and
property. Comfortable with their surroundings, life long residents may be unwilling to relocate.
Economics may draw new residents to a threatened area. Local governments can reduce loss of
life and property through educational programs.
Programs available through BOCES are discussed in an overview. The overview includes a
listing of main ideas, objectives, and a vocabulary list. Ideally the classroom teacher will use the
information to prime the class before the planetarium visit.
This lesson, “Movers, Shakers, and Risk Takers”, assists students to identify California and
Japan as highly populated areas that are at high risk of seismic (earthquake) activity. California
and Japan are located along plate boundaries. Washington State and the Philippine Islands are
areas at high risk of volcanic activity. Both areas also are located along plate boundaries. A
discussion to assess safety and economic issues concludes the lesson.
Program Overview: Movers, Shakers and Risk Takers
Main Ideas:
1.
Tectonic plates are pieces of Earth's outer rigid crust.
2.
Broken edges or boundaries of tectonic plates identify areas of concentrated seismic and
volcanic activity.
3.
The Pacific Plate and North American Plate are two large lithospheric plates.
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4.
5.
6.

Highly populated areas of concentrated seismic activity located along plate boundaries
include California and Japan. Washington State and the Philippine Islands are areas of
recent volcanic activity.
San Francisco, California and Washington State ride on the North American plate.
Loss of life and property can be reduced through educational programs that inform
residents of safety and economic issues related to living in an area of high seismic and
volcanic risk.

Objectives:
1.
Define a tectonic plate as a piece of Earth's crust.
2.
Using frequent earthquake activity, locate broken edges or boundaries of tectonic
plates.
3.
Locate the boundary of the Pacific plate and the boundary of the North American Plate
using frequent earthquake activity.
4.
Identify the plate(s) that California, Washington State, Japan and the Philippines ride
on.
5.
Explain the high frequency of earthquakes and the location of volcanoes on the west
coast of the United States.
6.
Discuss the importance of education about economic and safety issues for residents of
high risk areas.
Vocabulary: crust, geohazard, plate boundaries, Ring of Fire, seismic activity, tectonic plates,
volcanic activity
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The following lessons formed the basis of lessons presented in Italy as part of the
“American In Italy Contest” (see Section XV. Opportunities for Travel)

“Messages from a Time Traveler”
American in Italy 1995
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Through out the ages mankind has been fascinated with the sky and has gained some comfort
and sense of security through becoming familiar with constellations, Sun, Moon, planets, and
their apparent motions. Patient and meticulous observations allowed them to predict celestial
events with amazing accuracy. In ancient times astrologers gained prestige and power because
they could make these predictions. Through intimate knowledge of their sky environment people
were able to take charge of a small portion of their unpredictable lives. They could keep track of
the passage of time and seasons and thereby plan events for appropriate times of the year. Ritual
and ceremony were many times based on celestial events. Through studies I have become very
familiar with my sky neighborhood.
I have found that examining ancient sky stories can embellish scientific knowledge. Why do
you suppose these myths were created? (Some reasons include: entertainment, moral teachings,
a means of establishing power and control over people, memorization of patterns in the sky for
purposes of marking the passage of time, we can examine scientific development of the past by
studying these myths.)
This week I traveled across many miles and through time to a country foreign to me and yet I can
draw comfort from the fact that your skies are very similar to those viewed from my back yard
near Syracuse, New York. Let me show you the location of Syracuse on this map. Please follow
the red laser dot and find the earth's equator at 76 degrees longitude. Follow North to the latitude
of 43 degrees in New York State. I traveled, by airplane, from Syracuse to New York City and
then Milan and, by automobile, to Brescia. This trip took many hours and the time on my watch
needed to be changed (by how much?) as the longitude changed, why? (The rotation of the earth
causes your country to see the sunrise before mine.)
Do you know your longitude and latitude in Brescia? (approximately 15 degrees longitude, 45.5
degrees north latitude. Find this on the map.)
Orientation of the planetarium directions (north, south, east, west) may or may not be the same
as the directions outside of this dome. We will place signs on the dome walls to establish
directions that reflect the adjustment of our planetarium projector.
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I left home under skies that appeared this way in the early evening. What kinds of things do you
notice? (In the east, south, and west there are some bright objects, point some out for me moon, stars of different colors for example red, blue, yellow, orange, white)
For purposes of communication people have labeled sections of the sky, usually centering on the
brightest stars. Here are seven fairly bright stars that Americans call the "Big Dipper" named by
the westward traveling pioneers of the United States. These people used a long handled pot to
dip water out of big barrels carried on the sides of their wagons. These two stars, on the end of
the pot, can be used as the "Pointer Stars" because they point the way to the North Star (Polaris)
found in a "Little Dipper". Many Native American Indians consider Polaris to be the center of
the "Home Fire" which can always be found in the north.
There is a group of stars ancient Greek people called "Orion the Hunter", you can identify him
easily by imagining these three stars as his belt and four stars around it forming two shoulders
and two feet. This curved line of stars could be his shield and from the red star you can curve up
for his arm raised over his head with a big club in his hand. In fact, the Arabic people named
this red star “Betelgeuse” and this word can be translated as "armpit of the hairy one". The
nickname of this star is pronounced like "Beetle Juice" and there is a movie in America named
after this star, an amateur astronomer wrote it! He knew the secret meaning of its name, this star
could be dead already and yet its light could still be traveling over trillions of miles to earth and
remains visible. The character in the movie was dead and still visible too. Astronomers all over
the United Stated understood the joke! The blue star beneath Orion's belt is called "Rigel".
This bright white star is "Sirius", the brightest nighttime star and a constellation of a dog, "Canis
Major", can be found in this part of the sky. He is Orion's hunting dog, with Sirius as his nose you can follow along his back to his tail and find his legs underneath. Some Native American
Indians also imagine a man and his dog in this location. The man is a great chief called "Long
Sash."
Let's mark (with a sticky paper) the location of some of these stars, and then I'll change the
machine from the latitude and longitude of Syracuse, New York to the latitude and longitude of
Brescia, Italy. Upon my arrival in Italy the early evening sky looked like this...What do you
notice? (Minor changes may be detected due to the change in latitude but the change in
longitude does not seem to effect what can be observed.)
Let's mark the new positions of these stars and observe what happens to them as we change the
time of evening. (As the earth rotates we should observe some changes.) Any predictions about
what will happen?
(Observation and more predictions - discussion of changes observed by the students in the East,
South, West, and North - every three hours 9PM, Midnight, 3AM)
Now pick something to watch until the sun rises....
A story:
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Humming Your Shadow Home
When you get up in the morning, Hupa Indian children are told, it is important for you to wait
until you get your shadow home. When you go to sleep at night, part of you, your shadow, takes
off. The part that you've held down all day, the part that you won't let live, leaves. When you go
to bed, your shadow says, "Now is my chance. I will go out and explore the world that you
wouldn't let me touch all day." And off it goes. The shadow has the freedom to go as far away as
it wants to, but it has one tie: you have a hum that only your shadow knows. And it can never
disobey you. So when you get up in the morning, if you remember to hum, your shadow will
come back home. Even though it doesn't want to. So when you get up, before you go out, give
your own little hum, and your shadow will say, "Oh! I have to go home, " and it will come
home. And you are never ready for the day until you have taken time to sing the song of your
own shadow.
Some people say, "I must have gotten up on the wrong side of the bed-I think I'll go back and
start over." They've forgotten to hum! Or some people get up at seven and at ten o'clock they're
still saying, "Don't mind me, I'm not all here." They've forgotten to hum! So there is a land of
wisdom in remembering to get your self all here every day. This is taught to the Hupa tribal
children-not by saying, "When you get up in the morning you must do this!" -but by saying
"Hum your song, so your heart and spirit come together."
Perhaps the James Matthew Barrie, the Scottish author of the play Peter Pan, was aware of this
story! This story is a favorite among all American children.
When the sun reaches its highest spot for the day, 12 o'clock, I will stop the machine. There is
an imaginary line in the sky that splits the sky in half between East and West. This line is called
the Celestial Meridian. When the sun reaches this spot we call the time "Noon". Can you predict
where the sun will set? (Check predictions by allowing the sun to set)
Questions............................... Now I am ready for my next class. It has been a pleasure to share
this time with you.
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"The Changing Sky"
American in Italy 1996
by Jeanne Bishop
Westlake Schools Planetarium
Westlake, OH
USA
Text of the Lesson for Secondary Students
(Students should have a notebook or other hard surface to write on.)
Hello. I am very happy to be with you. (I would like the students to quickly tell me their names. I
will not remember very many, but I think this is important. I will ask individuals again as we
work together.) Today with the STARLAB Planetarium, we are going to focus our attention on
the changing positions of the sun and stars. I would like to have you think of what you know
about stars. Could you tell me something about how the sun changes its place in the sky? The
stars? (Discussion) I hope you will keep these expectations in mind as we work together. We will
see if they are the same or different.
Some people have a good sense of the directions. Do you know which way is north?
(Discuss. Point out true north. If this is not what will be the planetarium north, say...) The
orientation of the planetarium dome requires that we think of north here. (Put up a glow-paint,
Velcro-back sign for north.) If this is north (point), where should I place these signs? (east,
south, west--Let students help place them) Now show me these other directions by pointing:
northwest...northeast...southeast...southwest.
How many of you have done orienteering? (I understand this is popular European sport-explain if necessary). Those of you who have are aware that small compass changes of direction
are extremely important in finding your way. (On the dome I will pre-place strips of tape with
angles marked in 10-degree increments from east and west and from 0 to 90 above south and
north.) In the planetarium, notice that there are pieces of tape with angles marked on them. We'll
practice using them. Find the place that is 10 degrees north of east and point to it. Now find the
place that is 20 degrees south of west. Point to it. Find a position that is at an altitude (vertical
distance from the horizon) of 40 degrees. You can see that we have to say the altitude above a
particular compass direction to specify a particular position in the sky.
I am going to give each of you a sheet of paper which has small drawings of the planetarium
dome and a pencil (Do this, with student help.) To record our later observations, it is important
that we understand how the four sketches on this paper represent the sky. I want you to decide
how the drawings match with the dome directions. I am pointing a red light (my laser pointer) at
a particular position on the dome. With your pencil, make a dot on sky drawing # I which
corresponds to this dome location. (Students do and we check.)
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(Sun projected in the east on the autumnal equinox) We are going to observe the sun's path at the
beginning of autumn in Brescia. On your sky drawing # I, make a faint path with your pencil to
show where you think the sun will move throughout the day and then set. (I'll give assistance if
needed and have one or two students tell what they did. Use the overhead with a transparency of
the worksheet, if it is available.) Show your prediction in another way: Move your hand from
where the sun is now along the path that you think it will take until it sets. To compare the length
of this day, the first day of autumn, with other days, I would like you to clap at a constant rate
like this (show) and count your claps as the sun moves. The planetarium projector always turns at
the same rate, which is greatly speeded-up, so any differences in claps will show relative
differences in day length.
Now we will see if your predictions were correct. (Show the sun path, stopping at noon to see the
altitude. Note the symmetry of rising and setting sun.) With a dark line, draw the path of the sun
in Brescia on sky drawing #1. Label this drawing: Brescia, September 23. (Use the overhead, if
available.) Put your sheets and pencils on the floor for now. We will finish work on them later.
Now that the sun is setting, we will see how the stars appear, weather permitting and away from
lights. As we watch the twilight fade and the stars appear, we will listen to some music. I hope
that you enjoy the experience of watching the stars appear as much as I do. (I will bring and use
a gentle synthesizer piece from the tape Borderlands.)
(Stop rotation with Pegasus in the east, Bootes in the West, and Cygnus and Lyra near the center
of the sky .) The patterns of stars that you see at night in Brescia are the same ones that I see in
Cleveland, Ohio I have always loved finding the patterns, known as constellations. I recognize
them as old friends. Do you know any constellations in the fall sky? (If so...) Would you like to
use my pointer and show one to us? Have a couple of students point out one or two patterns if
they know them. Then I will then point out the Big Dipper/Ursa Major, the Little Dipper/Ursa
Minor/Polaris, Cassiopeia, Cygnus/Deneb, Lyra/Vega, Aquila/Altair,Bootes/ Arcturus, and
Pegasus.--About 10 minutes of "show and tell" with some details, such as Greek mythology and
recently-found science information (such as Jupiter satellite photographs from Galileo or water
detected by the European Space Agency's ~red Observatory). Briefly utilize the Greek Mythology
Cylinder.
Remember how the sun changes position during the day. What do you think happens to the
positions of the stars during the night hours? (Discussion) To find out, we will mark the present
positions of some stars. Let's pick these. (Mark Polaris, Alkaid, Vega, and Altair with fluorescent
Post-It notes.) I would like everyone to see what happens to all four stars, but would four people
please volunteer to keep your eyes on only one of these the as we let the night hours pass. Each
of these people can give an especially good description of the star watched. (Encourage four
people to be the star watchers. Run earth rotation ahead to sunrise and turn up light. Have the
star watchers report.) Why do the stars move like this? (Show a small globe of the Earth. Find
Brescia at 45.5 degrees N. Discuss the star Polaris as being almost directly over the North Pole
and the other stars farther from the north celestial pole. Have students visualize the relationship
between the rotating Earth and changing star positions.)
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(Discuss and demonstrate Earth revolution with the small globe and a flashlight, with student
help. Move the globe into positions for the equinoxes and solstices. Show rotation at each of the
four season positions. Then change the cylinder opening to the winter solstice. Set the sun at
sunrise)
I have made a change so that the date in the planetarium is now December 22. Before we see the
sun's path, I would like you to think about the orientation of the globe that you just saw for this
date. Predict the sun's path by making a faint pencil line on sky drawing #2. (Use the overhead, if
available, to show a few predictions. As with the fall, clap out the relative length of the day, note
the altitude, and the symmetry of southeast and southwest rise-set positions. Students sketch their
path observation on drawing #2 and label, "Brescia-December 22." Reproduce on a
transparency, if possible. Compare these observations with path and length of day for September
23. )
Now it is sunset for December 23. Do you think that the stars will appear as they did in the early
evening when it was autumn? (Discuss student ideas. Set the sun and introduce evening stars.)
What has happened? (Students find Polaris in the same place, the Big Dipper and Cassiopeia
turned about 90 degrees around Polaris, Bootes/Arcturus not visible, Altair and Vega in the
western sky, and Pegasus about halfway across the sky.) Why has this happened? (Some students
may point out that the direction of the sun compared to the stars, as the Earth revolved for a
season, is 90 degrees different. Use the globe again and show this "in-space" view).
(Continue the procedures of predicting and recording the sun's path for the vernal equinox and
the summer solstice. Compare the paths of the different seasons. Note changes in evening stars.
Relate changes seen in the sky to the "from-out-in-space" view of the globe model. End this
lesson sequence of the seasons by showing the evening sky in summer. Notice that the stars Vega
and Altair are visible again. but now in the east.)
As we end out look at the sky of each season, I would like to tell you an ancient Chinese story. It
is about these two stars, Vega and Altair. The Chinese know Vega as CHI-NIU, the Weaving
Princess, and Altair as CHIEN-NIOU, the Royal Herdsman. But other Eastern countries use
other names. (I will tell the story of how the Weaving Goddess heard the Herdsman playing his
flute and crossed the small stream near her heavenly palace to meet him. They fell in love and
got permission from her parents to be married. The Queen of Heaven, upset that the two did
return to their work of weaving and tending the water buffalo, created the Silver River with a
stroke of her hairpin. The raging river separates the pair. Now on the seventh day of the seventh
month, the Emperor of Heaven, the star Polaris, lets his daughter go to her husband. The
magpies fly up from the Earth and form a bridge.)
(I will utilize the Ancient Chinese Legends cylinder and point out the figures. I have a recorder
to play, some glow-glitter and a large cardboard glow-hairpin to use as props.) You can see
some of the other patterns that the ancient Chinese imagined. Notice that they are very different
from the Greek perceptions. (If time permits, I will point out a few others.)
(Change cylinder to Ancient Chinese Seasons.) The most ancient Chinese culture divided the sky
into four parts. Here you see that idea. (Dragon Tortoise, Tiger, Red Bird.) The Tortoise was
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called "The Black Tortoise of Winter." When the Black Tortoise rose in the east in the evening in
15,600 B.C., the ancient Chinese knew that it was winter. But look...What happens when I place
the Tortoise in the sky? Do you see Vega and Altair, the Weaving Princess and Royal
Herdsman? (yes) We know these are currently in the summer evening sky. Do you have any
ideas how this can be explained? (Discuss. Something must have changed the stars for the
seasons between 15,600 B.C. and now.)
(Change cylinder to Celestial Coordinates) This projection shows a closed circle in the north.
That is the path of changing north stars. And here again is our Earth globe. What can the Earth
do so that the northern stars change in a circle? Could someone demonstrate a motion that the
Earth has? (A student should move the globe so that the axis sweeps out a circle.) The earth's
northern axis points to different places over a period of about 26,000 years. This wobble is called
"precession." Think of each little mark you see as where the axis of the Earth pointed each 3000
years. Where did the Earth's axis point in 15,000 B.C? (Help students find it, near Deneb). Now
notice these two circles (ecliptic and celestial equator). Find an intersection. As the North Star
shifts, the intersection also shifts. This crossing place is the sun's position as spring begins. And
it slides westward through the stars as the Earth wobbles. (Show with arrow.) How long does it
take for the intersection to come back to the same place among the stars? (about 26,000 years).
(Change to Starfield, summer evening) It is time for us to end our exploration of the changes in
the sky .I hope that you have been able to relate the Earth's motions, which we've modeled with
small globe, to the changes that take place in the sky.
I have a final question to ask you...Suppose we had gone to the North Pole to make observations
of the sun and stars. What do you think we would see? (Discussion. Then tip Starfield with the
sun projected for June 22. Observe the Midnight Sun during an Earth rotation to further
Borderlands music.)
I have enjoyed being with you. I hope you will keep watching the sky and thinking about how
the Earth's motions change what we see. Good-bye and have a beautiful day.
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“Seasonal Changes of the Celestial Sphere”
American in Italy 1997
by A Skywatcher from Jersey -Jerry Vinski
Raritan Valley Community College Planetarium
Somerville, NJ
USA
Materials Needed:
4 Earth globes
1 light source to represent the sun
20 scissors
Box of brass paper fasteners
4 seasonal date markers

Colored pencils or markers
Multiple copies of "Solar Demonstrator"
Several glue sticks
Direction markers for STARLAB
8 "X" markers to predict rising and setting points

Before going into STARLAB, have students examine classroom model of 4 Earth globes equally
spaced around a lamp representing our Sun. Discuss their observations of what is lit or not. How
is the Earth tilted? Direct / indirect Sun- rays.
*********
Lesson in STARLAB: Why the Earth has Seasons
Set for latitude of location presentation is being conducted.
(Directional markers in place)
(In STARLAB -dim lights so as to be able to see Sept. Sun high in east.)
Hand out student data sheet
(Daily motion on)
I. Introduction
Every day the sun rises somewhere along the eastern horizon. It is the A.M. hours (ante
meridiem). The Sun gets higher and higher until it reaches its peak for that day at noon. The sun
is directly above the southern horizon. In the afternoon, the P.M. (post meridiem) hours, the sun
does not get any higher but instead starts to get lower in the sky. (stop daily motion)
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II. Seasonal Sunsets
** Have the group predict where the, sun will set along the Velcro horizon.
Use an "X" to mark that spot.
** Utilize sunset music -Daily motion on -Stop sun on horizon.
** Mark this position "Sept. 21"
** Daily motion -on Show night sky for this season (briefly)
** Have students predict where the sun will rise. Mark with “X”
** Stop sun on Eastern horizon. Mark this position "Sept. 21”
** Measure time it takes for Sun to reach meridian
** Daily motion on to get sun past the meridian.
We have looked at Daily Motion of the sky. Now let's show how the sun appears to move from
month to month.
** Reveal October and then November sun positions. Relate this change in sun position to the
earth/sun model discussed outside of STARLAB.
III. Repeat item II from above with December 21st position for the sun. Show
Altitude at noon. Predict Sunset Sunrise positions and mark them. Also show
a few constellations for the winter sky.
IV. Repeat item II for March 21st and June 21st
V. With Sun at June 21st change Latitude to above the Arctic Circle. Students
predict what will happen to Sun on this date as the hours pass by.
VI. Review Data sheet. What is the pattern?
Discuss angle of noon Sun on four seasonal dates using a flashlight. Also
emphasize length of day.
What about Earth distance from Sun?
***********
Post STARLAB Activity: Construct a Solar Motion Demonstrator
Set Demonstrator for correct latitude. Position Sun on Demonstrator as was done in STARLAB.
Manipulate to show sunrise, noon and sunset positions. Discuss how this relates to the
STARLAB experience and the 4-globe model of Earth/Sun system. Repeat for each seasonal
date

91

“Tonight’s Sky”
American in Italy 1998
by Dee Wanger
Fort Collins, CO
USA
Preparation: Starfield cylinder set on tonight’s sky with appropriate moon and planets in
place.
Outside the dome: (purpose to focus attention and thinking)
1. If there were no clouds in the sky tonight around 9:00 or 10:00 p.m., what could we see?
- stars,
- constellations (“what is a constellation” discuss),
- moon (“can we really see it?” moon phases explanation)
- planets (which planets can we see tonight? Which planets can we see without a
telescope?)
- shooting stars, meteors (what are they?)
- comets (what are they, can we really see one tonight, what was the most recent
one?)
2. Why are constellations important?
- direction (Columbus used stars to navigate)
- note seasonal change (some Native American people used constellations to help
them know when to plant, harvest or they have certain celebrations)
- “hold” stories from other cultures
- map of the sky-astronomers use them for a common language about locations in
the sky
3. Dome loading (entering) instructions then loading (entering).
Inside the dome:
1. Point out the tube openings-large for people, small for air only-NO people
2. Very brief talk about “echo” sound
3. A story about how the stars got into the sky based on Native American loreKochimanyako or Coyote story-dim lights in process
4. Sky orientation starting in the north with the Big Dipper, North Star, Little Dipper,
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5. Draco, Cassiopeia
6. Describe circumpolar constellations and their apparent path (reminding that stars don’t
move)
7. Other features with stories as time allows Fall-Pegasus, Andromeda Galaxy, Hercules,
Summer Triangle, planets
Winter-Orion, Winter Hexagon, Pleiades, planets
Spring- Winter Hexagon “remains”, Leo, Virgo, Bootes, Corona Borealis, planets
Summer-Summer Triangle, Scorpius, Sagittarius, Hercules, planets
Meteor Showers: Perseids in August (2-22); Orionids in October (16-26);
Geminids in December (10-160
8. Ask for Questions
9. Slowly dim the projector and increase the sidelights
10. Describe how to exit the dome
11. Group exits

“Moon Phases”
American in Italy 1998
by Dee Wanger
Fort Collins, CO
USA
Preparation: Starfield cylinder with progressive waxing phases of the moon from west to
east. During presentation, be ready to turn disks to represent waning phases of the moon
from west to east. Editor’s Note: You could use an alternative method. Place all moon
phases on the cylinder in the correct order and then cover them with sticky paper (PostIt Notes.) Take off the Post-It Notes as you wish to display each moon. Have Styrofoam
balls on hand.
Outside the dome: (purpose to focus attention and thinking)
4. If there were no clouds in the sky tonight around 9:00 or 10:00 p.m., what could we see?
- stars,
- constellations (“what is a constellation” discuss),
- moon (“can we really see it?” moon phases explanation)
- planets (which planets can we see tonight? Which planets can we see without a
telescope?)
- shooting stars, meteors (what are they?)
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-

comets (what are they, can we really see one tonight, what was the most recent
one?)
5. Why are constellations important?
- direction (Columbus used stars to navigate)
- note seasonal change (some Native American people used constellations to help
them know when to plant, harvest or the have certain celebrations)
- “hold” stories from other cultures
- map of the sky-astronomers use them for a common language about locations in
the sky
6. Dome loading (entering) instructions then loading (entering).
Inside the Dome:
1. Point out the tube openings-large for people, small for air only-NO people
2. Very brief talk about “echo” sound
3. Dim lights to show “string” of moon phases across the sky. Name each phase, describing
a way to remember its name. “Waxing” is growing-as you grow, you put a little more
wax on your birthday cake in the form of a candle. “Waning” is shrinking or
disappearing. A waxing moon is shaped like a “D” which stands for “daring.” It dares to
come out. A waning moon is shaped like a “C” which stands for “coy.” It is shy and
creeping away.
4. Increase the light and remove the cylinder.
5. Have the group stand and move to the edge of the dome
6. Give each person or pair a “moon ball” (Styrofoam ball on a pencil)
7. With only the projector lamp on, explain that it will represent the sun. Each person’s
head is the Earth, the nose being “Mount Nose.” Standing on Mt. Nose is a tiny person.
We will observe the moon from the perspective of the tiny person on Mt. Nose.
8. “With moon in your left hand, put the moon directly in front of you without blocking the
sun. Experiment with the vertical position of the ball. What can you see? Barely
anything when directly in front. “What is the phase called?” New Moon
9. “Look across the circle at a moon. How much of the moon is lit?” Always one half, but
our perspective, of how much of that half we see, gives us what we call the phases.
10. “Move the moon slightly to the left until you can see a crescent shape. What would this
phase be called?” Waxing Crescent
11. Continue around with the left hand noting First Quarter, Waxing Gibbous and Full Moon.
12. Discuss and show the phenomena of the lunar eclipse and solar eclipse.
13. Shift ball to right hand
14. Continue around with the right hand noting Waning Gibbous, Third Quarter, and Waning
Crescent
15. Return to directly in front of you. “What phase is this?” New Moon again
16. It takes 29.5 days for each lunar cycle (Moon to revolve around Earth and go from New
Moon to New Moon)
17. Talk about “Blue Moon” –2nd full moon in a month (only months with 30 or 31 days)
18. Other names of full moons by month:
January-Moon after Yule, Old Moon
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February-Snow Moon, Hunger Moon, Wolf Moon
March-Sap Moon, Crow Moon, Lenten Moon
April-Grass Moon, Egg Moon
May-Planting Moon, Milk Moon
June-Rose Moon, Flower Moon, Strawberry Moon
July-Thunder Moon, Hay Moon
August-Green Corn Moon, Grain Moon
September-Fruit Moon, Harvest Moon (First full moon after Fall Equinox is
called the Harvest Moon. Sometimes this isn’t until October)
October-Hunter’s Moon
November-Frosty Moon, Beaver Moon
December-Moon before Yule, Long Night Moon
19. Collect Moon Balls
20. Show slides of solar eclipse. Discuss next solar eclipse-August 11, 1999, visible from
many points in Europe
21. Ask for questions
22. Slowly dim the projector lamp and increase the sidelights
23. Describe how to exit the dome
24. Group exits
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“Now Find the International Space Station”
American In Italy 1999
by April S. Whitt
Fernbank Science Center
Atlanta, GA
USA
Morning Lesson:
Abstract: Students will use constellation maps and worksheets to review the concepts of right
ascension and declination. The Celestial Coordinates cylinder will be used to practice
finding stars by their celestial coordinates. Then the Northern Starfield cylinder will allow
students to locate stars and constellations in the current night sky.
After celestial coordinates are discussed, angular measure in the "altitude and azimuth"
system will be explored. The location of the International Space Station (ISS) will be plotted
on the northern starfield, with instructions for students to locate it in the sky outside.
A sample lesson sheet is attached. It was used for the first part of the program with the high
school class recorded on the audio cassette Monday, May 10, 1999. (Editor’s Note: This
audio cassette was part of April’s application and is held in my office as part of a bank of
tapes in the IPS Public Domain file)
Procedure: Students first reviewed the concepts of latitude and longitude, using a globe. The
idea of "peeling" the globe and making a map was discussed. Students received the
constellation maps and worksheets, located right ascension and declination markings, and
located the stars listed in the table on the worksheet, identifying the missing name of the star
by using celestial coordinates.
Then students used the Celestial Coordinates cylinder, set for sunset at the current date, to
locate the bright stars and constellations on the worksheet table. Finally they used the
northern sky cylinder to practice finding those stars without the grid lines.
Below is a copy of April’s Sample Lesson Sheet:
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“Introduction to the October Sky”
American in Italy 2000
Ray Subinski
East Kentucky Center for Science
Prestonsburg, KY
USA
MORNING LESSONS
In these lessons I would try to achieve several goals. These would include:
Use of specific vocabulary that is germane to astronomy. These would include such words as
meridian, zenith, and ecliptic horizon as examples for the daytime sky.
For the evening sky I would include vocabulary such as, sunset, cardinal directions, daily and
annual motion.
My morning program would center on an introduction to the October sky. This would give me an
opportunity to teach the students how to read a basic sky map and reinforce the English
vocabulary .I would include constellations of the season, interesting star names and facts to
enliven the show. I would also use several Native American sky stories and compare them to
those of ancient Rome and Greece.
I would also point out a few interesting deep sky objects that can be viewed with simple
binoculars. I would highlight these objects with slides of images from my book showing these
objects at very low power.
Ray also included a Summer night sky show in his application. That sky show is not
included here.
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"Sun Cycles"
American in Italy 2001
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Estimated Grade Level(s):
Grades 6-12
Observing, Observing Systematically, Visualizing, Comparing,
Inquiry Skills:
Measuring, Calculating, Collecting Data, Recording,Generalizing,
Interpreting Data, Reasoning
Key Ideas:
• The rising and setting points of the Sun, as well as its daily path through the sky, change
throughout the year. These observations can explain seasons from the Earth point of view.
•

Iroquois stories are told to teach the laws of nature and cultural values as well as to entertain
the listener.

Planetarium Presentation:
Dah-joh! (Welcome!) My name is Mrs. Button and I am here today to share an experience with
you in the STARLAB planetarium. I hope we will have a good time together learning and
sharing. I know that as part of this visit you are practicing your skills of understanding and
speaking English. If I do not speak slowly or clearly enough, please remind me to slow down or
repeat what I said clearly! If at any time you have a question, please be sure to ask that question
and I will try to answer it.
Now, let us remove our shoes and enter the door tunnel of STARLAB slowly. Please sit on the
floor in a circle around the machine, being careful not to lean against the walls of the dome.
Where I come from, in New York State, the people of the Iroquois Nation live and work. In the
past, the Iroquois lived in Longhouses that were made of bark. In the late Fall and wintertime
they would have evening storytelling time. Although Iroquois of today do not live in
Longhouses, they still have a community building that is used as their Longhouse. Ceremonies
and special events, like storytelling, are held in this building. We can imagine that STARLAB is
the Longhouse. I would like to share a story with you today. This story is from the Onondaga
tribe, a member of the Iroquois Nation. As you listen to this story, see if you can understand why
the Iroquois ask their children to, "Use a Good Mind."
"Return of the Sun” - An Iroquois Story from the Onondaga tribe:
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Long ago, in the time before time, the People of the Longhouse say, the Sky Woman, fell to the
earth through a hole in the Sky Land made by the uprooting of the Great Tree…. (see the rest of
the story on the pages 2-8 in the book called Return of the Sun by Joseph Bruchac)
After hearing this story, why do you think the Iroquois today ask their children, and everyone
else for that matter, to "Use a Good Mind"?
The way of life of the Iroquois revolved around a strong knowledge of their environment and
how to survive. Their stories reflect and help pass on that knowledge to their children. In this
case the pattern is even though there is good and evil in the world, the sun rises every day to
bring us light and heat. For Indians, knowing where and when the sun passed across the sky was
a matter of survival. For us it may be a matter of survival too at times or just a method of
attending to the soul and finding comfort in being in tune with natural cycles that we can observe
every day. What is a pattern or a cycle? Have you noticed any in your life? I like it when I can
count on something happening over and over again. For instance, the sun rising every day and
every Spring I can see the beautiful tulips begin to grow in my garden.
Today we will use the STARLAB as a "time machine"; we can go back to days passed and
forward to days in the future. We will be traveling back to a time before time. Just as the
ancients did, we need to collect some data to understand nature’s patterns and cycles. We will
especially concentrate our attention on the sun. What do you already know about our Sun? For
instance: What shape is it? How large is it in the sky? Where does the sun rise and set? Where
can the sun be found at Noon? We will look for these things in the sky of the STARLAB. We
will be collecting data about the sun’s apparent path through the sky and record our observations
on a data sheet.
(I will pass out data sheets, flashlights, writing boards and pencils.) Please record your name at
the top of the data sheet. Let's look at this data sheet. We will have to estimate and record the
sunrise and sunset directions (azimuth) by looking at the North, East, South, and West markers
on the horizon. In addition, we will need to estimate the sun’s position at noon by observing its
altitude between the zenith and the horizon.
I will use two controls and one variable during the lesson. I will always begin before sunrise and
we will find familiar star patterns in the sky. I will also keep the machine set at your home
latitude. For the variable, I will change to a date in the future for each consecutive observation.
Often you will be asked to predict where sunrise, noon or sunset should occur before actually
seeing the entire sun’s path. As the sun traverses the sky on each date, you will mark its
positions at sunrise, noon and sunset on your data sheet using methods and standards primitive
people might have used. We will talk about possible ways to do this. On each date, student
volunteers will mark the positions of sunrise and sunset on the horizon of the dome. As each of
the dates is completed, you will draw the sun’s path for that date from sunrise to sunset on the
data sheet. The path for each should include a smooth, curved line through the sunrise point,
noon position and the sunset point.
After all the dates are completed, I will ask you to study your worksheet and the horizon
markers. Can you see any pattern or cycle? You should be able to state a pattern or cycle. What
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generalizations might you give about the relationship between the sun's apparent path and the
temperature of the dates? Think about how you might use this information in your life as you
planned your home building, hunting and planting activities? (For example, the Iroquois people
built their long houses with one door to the east and the other door to the west. Why do you
think they did that?) You can record some ideas on the back of your data sheet.
Hanio (Let's have another Story.) "Chipmunk and Bear"
Long ago when animals could talk, a bear was walking along…
(see the rest of the story on the pages 37-39 in the book called Heroes and Heroines Monsters
& Magic by Joseph Bruchac)
Joseph Bruchac, a famous Indian storyteller, once said, "Stories are teachers bearing lessons
of the right ways to live in balance on this earth." What do you think are the lessons of this
story?
Do you have some questions for me at this moment? (Here's one from me, for you to ponder
later: When and why do you think measures of time were invented and how did it happen?)
Thank you for sharing this time with me. I hope that you have enjoyed learning and sharing
your thoughts during this experience. I would like to know what you think of this
presentation so, I encourage you to write a brief note to me about your feelings and how you
can use the things you discovered today in your life.
Skanoh! (Peace!)
How can you use the knowledge you gained today in your everyday life?
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XII. MATERIALS
TO
SUPPORT
LESSONS
Here are a few materials to enhance your programs. There are also
many materials in the IPS Public Domain Files. Check Section XVI
for sources of more materials.
1

“Free Monthly Sky Maps!”
by Gary Kratzer
STARLAB News, Issue XXV, Spring 2001
Sulpher, LA
USA
Here's a great Web site for you to check out! This site allows the printing of quality digital star
maps for education and general commercial use. The viewer has the option to choose existing
designs or request custom-made maps to meet specific requirements. Each free monthly Evening
Sky Map includes short articles on astronomy and a descriptive list of the best objects to see with
binoculars, a telescope, or just the naked eye. The Evening Sky Map is ready to use and will help
you to identify planets, stars, and major constellations in the night sky as well as in STARLAB!
Website: www.skymaps.com

“Uncle Al's Star Wheel”
Is downloadable from the Website:
http://www.lhs.berkeley.edu/starclock/skywheel.html
This star wheel is reproducible and is very similar to the Sky Challenger made famous at the
POPS Institutes. This product was developed for the Hands-On Universe Project
Website: http://hou.lbl.gov.

You have probably all seen the Northern Circumpolar star wheel in several publications.
It is found in “Universe at Your Fingertips”
http://www.astrosociety.org/education/astro/astropubs/universe.html
and in the P.A.S.S. Series
http://www.STARLAB.com/slcm.html#PASS
Well here’s one I created for a special lesson about Australian skies. It was tricky, but I
used STARLAB to verify my predictions and it worked!

2

“Telling Time by the Southern Circumpolar Stars”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA
Cut out the two wheels below by cutting all around the edges. Place the black wheel on top of
the other wheel and join at the center with a paper fastener. The paper fastener represents the
position in the sky that is directly out in space from the South Pole of Earth. There is no star in
that position that we can see in the sky without a telescope! Hold your outer wheel so that the
current month is at the top. As you turn the inner wheel to different times, notice what happens
to the positions of the star patterns.
Activities:
1. When you go outside you can observe where the star patterns are in the sky. Using your star
wheel in the same way (holding it so that the current month is at the top), dial the stars to
position them as they appear in the sky and you can tell the time without a watch - just like the
ancients did!
2. While indoors, dial up the time for the sky tonight and notice the positions of the stars. Make
a prediction about where you should look in the real sky to find the Southern Cross at your house
tonight. Go outside and see if it is there!
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“The Big Dipper Through the Seasons”
by April Whitt
Fernbank Science Center
Atlanta, GA
USA
Cut out the circles, on the next page, along the solid lines. Make sure you have a notch in the
smaller circle to use as a “window.” (You can glue the pieces onto heavy cardboard or at least
glue the big circle to a paper plate.) Place the smaller piece on top of the larger piece and join
them through the center with a paper fastener so that the smaller piece can be rotated. The paper
fastener represents the North Star (Polaris) which always appears to stay in one place in the sky.
You can find it about half way up (between the horizon and the top of the sky) in the northern
part of our sky.
How to use this dial:
If you were outside facing the northern part of your sky, you would need to hold the dial upright
in front of you so that West (W) is on your left and East (E) is on your right. The bottom of the
dial represents the horizon. Turn the smaller piece counterclockwise and notice that, as the
different symbols for each season become easy to see in the window, the Big Dipper appears to
move in a circle.
When you can see a symbol for a season in the window, The Big Dipper is in the position it
would be seen in the sky just after sunset, during that season. For example, the Big Dipper can
be found at the bottom of the sky just after sunset in the Fall season. In the Spring it can be
found at the top of the sky just after sunset. (See examples below.)
During each night of the year, however, the Big Dipper appears to move one full circle around
the North Star and begins the next night approximately back where it started the night before.
Each day the position of the dipper appears to move over just a tiny bit and reaches a new
position at sunset for each seasonal beginning. Examples:
Fall: Dipper at the bottom of the sky.

Spring: Dipper at the top of the sky.
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“Moon Mania”
by Gary Kratzer
STARLAB News, Issue XXV, Spring 2001
Sulpher, LA
USA
Looking for really cool standards-based, technology-rich lessons on the moon for grades K-4?
Moon Mania lessons are cross-curricular and can be used in science, social studies, art,
mathematics, and language arts. The technology incorporated into these lessons includes word
processing, videotaping, KidPix, Hyperstudio, and the Internet. The 12 lessons make it possible
to measure student performance using rubric assessment techniques and to evaluate the
effectiveness of the technology integration into the classroom. They can also be expanded by the
teacher. Some of the lessons include: "Moon Folklore," "Moon Phases," "Astronaut Trading
Cards," "Moon Craters," "Ask an Astronaut," "A Moon Trip," "Space Meals," and more. Moon
Mania lesson plans were written in connection with the EduConnect Grant to help teachers
incorporate technology into their curriculum. Many of these activities effectively supplement
traditional activities conducted in STARLAB. Best of all, these activities are free! Download via
the internet: http://letrc.lpb.org/monomania
Request a free CD-ROM via e-mail at edserv@lpb.org, contact Louisiana
Public Broadcasting, Educational Services, 7733 Perkins Rd., Baton Rouge,
LA 70810, or phone 888-767-7267.

“Making a Paper Plate Planet Projector (P6)
for Portable Planetariums”
1998 GLPA Conference Proceedings
by Chuck Beuter
Granger, IN
USA
Abstract:
In this activity, portable planetarium users make an inexpensive, hand-held device that transfers
the two-dimensional drawing of the planets in orbit around the sun to a projection of solar
system objects in the planetarium sky.
Recommended materials are a Mini Maglite® flashlight, a Chinet® paper bowl, a thick paper
plate, a large pin or tack, a pencil, and an illustration or tables indicating the position of the
planets or moon for the desired dates.
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Turn over the bowl and on its bottom draw the planets in small orbits around the sun. Their
respective positions can be found in Sky & Telescope magazine, for example, or you can use
right ascension tables for more advanced lesson plans.
I prefer to mark out 24 hours of right ascension on the bowl’s rim first. I draw the earth near the
center of the bowl and mark nearby the location of the sun from the right ascension tables.
Finally, I draw orbits around the sun and place the remaining planets in mid-month positions.
From the earth draw a line through each of the planets and the sun and extend the lines down the
outer sides of the bowl.
Midway down the bowl's side, punch a hole on each line to denote the respective planets. I use a
pin for planets and enlarge it only slightly with a sharp pencil. For the sun and moon, I enlarge
the hole additionally with the taper of the pencil.
In the middle of the plate, cut an "X" so that the flashlight handle will snugly fit through the
plate. Place the upside down bowl on the upright paper plate and tape them together, preferably
so the earth is centered over the plate’s hole. Your P6 is ready for use.
In the planetarium, remove the head of the Mini Maglite® so the illuminated light bulb is
exposed and insert the flashlight up through the bottom of the paper plate. Use caution and keep
the tip from contacting the paper, for the exposed halogen bulb is fragile. You should now be
holding the handle of the upright flashlight topped by a paper plate with an inverted bowl on it.
Align the device so that the P6 sun projection corresponds with the actual sun's position for the
given time. As you hold the flashlight, the paper plate should be in the plane of the ecliptic. The
projected planets, moon and sun will appear in their respective positions.
The sun serves as a clock. Because there is no horizon cut-off, the sun projection will remain
illuminated when it is below the horizon. If you know the sunrise and sunset time for that day,
you can interpolate to get the times between the sun’s horizon position and its noon or its
midnight position. With the diurnal motor on, you can demonstrate the rising and setting of the
planets, moon, and sun.
A key feature of the P6 is that the instructor can readily refer back and forth between the familiar
planar position of the planets in orbit around the sun and the position of the planets as seen from
earth.
As a variation on this theme, one can make a moon projector to show the relative positions of the
sun and the moon through the four primary phases. A hole punch yields clean, circular moons
and sun. Place black tape over half of the hole to project quarter moons.
For more paper plate activities go to Chuck’s Paper Plate Education Website:
http://analyzer.depaul.edu/paperplate/
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Many times teachers ask me for stories that are not as explicit as the original Greek
legends. Here is one that I adjusted for younger the students. If you are just a beginner,
this will give you a start to storytelling. Remember, just saying, “I’d like to tell you a
story.” will quiet down most classes in a flash. Everyone loves a story!

“How Some Bears Got Into the Sky!”
(The Greek Story of Ursa Major and Ursa Minor")
As told by - Susan Reynolds Button
Once upon a time there was a beautiful lady named Callisto. She was also a very kind and
helpful lady. If anyone had a problem she would ask, "Is there anything I can do to help?" Then
she would help them if she could. And she was very generous. Sometimes she would bake
cookies just for fun and share them with her friends and neighbors!
Everyone loved Callisto, except a wicked Queen named Hera. This queen was jealous of
Callisto's beauty and kindness. One day Callisto was walking along and all of a sudden Hera
jumped in front of her and cast a magic spell on her! "Abracadabra", she shouted and changed
poor Callisto into a BEAR!
After that Callisto had to go and live in the woods because that's where bears live and find their
food. But her little boy Arcas could not go with her for he was not a bear! So he had to be
raised by his father and his grandmother.
On the day that Arcas turned 10 years old, his father came to him and said, "Arcas, it is time you
learned to be a good hunter like me!" And he gave Arcas a present that he had made with his
own two hands. It was a bow, a bunch of arrows and a quiver to put on his back (you know, so
he could carry his arrows in it).
Arcas practiced and practiced shooting arrows at a target and one day his dad said he was ready
to go hunting. They went to a meadow nearby and, sure enough, they brought home two rabbits
for dinner. Grandmother made delicious rabbit stew!
On another day Arcas went hunting by himself but all the rabbits ran into the forest before he
could get them. So Arcas chased them into the woods. But, to his surprise a BIG BEAR came
out from behind a bush and stood on her hind legs with her paws out in front of her and said,
"GRRRRRRRR!!" Arcas was so scared, he notched his arrow in his bow and he was going to
SHOOT THAT BEAR!
Meanwhile, wicked Queen Hera's husband, King Zeus, was watching what was happening. He
said to himself, "OH NO, that boy is going to shoot his very own MOTHER!" So he quickly
cast a magic spell on Arcas and turned him into a small bear! When Arcas saw that that other
bear was his Mom he ran right over and gave her a great big BEAR HUG!
King Zeus thought that this was very cute but he was afraid that these bears would be shot by a
hunter one day if he left them in the forest so……he grabbed Mama bear by her tail and grabbed
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small bear by his tail! Then he lifted them over his head, swung them around three times and
shot those bears up into the sky! They turned into STAR BEARS and I can see them there on
each clear night!
If you look in the night sky, toward the North, maybe you can connect the stars and imagine
those bears too!

Queen Hera was very angry that King Zeus not only saved Callisto and Arcus but also gave them
an honored place in the sky! So she tried another trick. She made the end of small bear's tail
attach to the North Star! Now, you know what that means; he is stuck there and cannot move
because the North Star does not move.
Little bear started crying and Mama bear soothed him by saying, "Don't worry son, I will stay
near and keep you company all day and all night!" So every night when the stars appear you can
find North and see the North Star on the end of Small Bear's tail and you can watch Big Bear
travel in a circle around him to keep him company.
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Songs to Sing Together
Note: All these songs are not copyrighted and original authors are unknown, so they are in
the public domain.
Second Verse:
Twinkle, Twinkle, Little Star
C
F
C
Twinkle, twinkle little star,
(open and shut hands)
F
C
G
C
How I wonder what you are.
C
F
C
G
Up above the world so high,
C
F
C
G
Like a diamond in the sky!
(put hands like a diamond above head)
C
F C
Twinkle, twinkle, little star,
(open and shut hands)
F
C
G
C
How I wonder what you are!

When the blazing sun is gone,
When he nothing shines upon,
Then you show your little light,
Twinkle, twinkle all the night!
Twinkle, twinkle, little star,
How I wonder what you are!

Third Verse:
Then the traveler in the dark,
Thanks you for your tiny spark;
He could not see where to go,
If you did not twinkle so.
Twinkle, twinkle, little star,
How I wonder what you are!
Fourth Verse:
In the dark blue sky you keep,
While you through my window peep,
And you never shut your eyes,
‘Till the sun is in the sky.
Twinkle, twinkle, little star,
How I wonder what you are!

Hello Mr. Sun
Sung to: "If you're Happy and You Know It"
Hello, Mr. Sun, how are you? (Clap, clap)
Hello, Mr. Sun, how are you? (Clap, clap)
We're so glad you're out today,
And we hope that you will stay.
We just love to see you shine, yes, we do!!! (Clap,
clap)

Stars Fingerplay
At night I see the twinkling stars
(fist up and open hands over your head)
And a great big smiling moon
(circle arms overhead)
My Mommy tucks me into bed
(Lay pointer of one hand across the palm
of the other hand)
And sings a good-night tune.
(Rock your hands back and forth)

One Little

Solar System in Motion

Sing to: "Ten Little Indians”

Sing to: "The Farmer in the Dell"

One little two little three little planets
Four little five little six little planets
Seven little eight little nine little planets
Orbiting round the sun.
Mercury Venus and the Earth
Mars Jupiter and Saturn
Uranus Neptune and Pluto
Orbiting round the sun.

The Earth turns around, The Earth turns around.
Once a day, every day, The Earth turns around.
The moon goes round the Earth,
The moon goes round the Earth.
Once a month, every month,
The moon goes round the Earth.
The Earth goes round the sun,
The Earth goes round the sun.
Once a year, every year,
The Earth goes round the sun.
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Tuning Up For Outer Space
Sing to: "The Farmer in the Dell"
The sun is in the sky.
The sun is in the sky.
Hot and bright, it gives us light.
The sun is in the sky.
The moon is in the sky.
The moon is in the sky.
Around and 'round the earth it goes.
The moon is in the sky.
The stars are in the sky.
The stars are in the sky.
Twinkly bright, they shine at night.
The stars are in the sky.

The Family of the Sun (con’t)
Mars is very red.
It's also dry and cold.
Some day you might visit Mars
If you are really bold.
REFRAIN

Great Jupiter is big.
We've studied it a lot.
We found that it has lots of moons,
And a big, red spot.
REFRAIN

Saturn has great rings.
We wondered what they were.
Now we know they're icy rocks
Which we saw as just a blur.
REFRAIN

The Family of the Sun
Sung to: "Farmer in the Dell"
REFRAIN: The family of the Sun,
The family of the Sun,
Here are nine planets in
the family of the Sun.
Mercury is hot,
And Mercury is small.
Mercury has no atmosphere;
It's just a rocky ball.
REFRAIN

Venus has thick clouds
That hide what is below.
The air is foul; the ground is hot.
It rotates very slow.
REFRAIN

Uranus is far.
It's cold and greenish-blue.
We found it rotates sideways,
And it has a lot of moons.
REFRAIN

Neptune has a spot;
A stormy patch of blue.
The planet has a lot of clouds
And rings around it, too.
REFRAIN

Pluto's last in line
It's farthest from the Sun.
It's small and cold and icy, too
To land there won't be fun.
REFRAIN

We love the Earth our home,
Its oceans and its trees.
We eat its food; we breathe its air,
So no pollution, please.
REFRAIN
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Another source of good Astronomy songs can be found in the “Singing Astronomer’s book.
Jon has compiled 72 pages of songs that you can sing to entertain and to convey ideas and
information during your planetarium presentations!
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Personal Constellation
by April Whitt
Edited by Robert Hayward
Background: Constellations are imaginary pictures made up by the ancients in one or more cultures.
Students can make up their own constellations using their very own set of stars.
Materials:
• The “Personal Constellations” of ____________ worksheet
• pencil
Procedure: Make a copy of the worksheet for each student.
1. The alphabet is written across the top (x-axis) of the worksheet. Have each student write his/her
name vertically down the y-axis skipping the shaded blocks so the picture will be spread out
better. Students can use any combination of first, middle and last names. They can even use
nicknames or initials.
2. Have each student start with the first letter of his/her name. Move across the x-axis to the block
under that letter and draw a star in the square (See the example).
3. Continue with the other letters of the name. Some stars could be big (bright); others small (dim).

A B

C

D E F G

H

I

J

L
K

N O P
M


M



I



C



H
A
E
L






4. Students should then look at the stars and find one or more patterns. The papers may be held in
any orientation. One or several constellations could be created, depending on the students’
imaginations.
5. Have the students “connect-the-dots” in drawing their constellation pictures.
6. Have the students write stories about their constellations.
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THE “PERSONAL CONSTELLATION” OF
______________________________
(YOUR NAME)
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

<PRINT YOUR NAME IN THE WHITE BOXES, STARTING AT THE TOP.
THIS IS THE

CONSTELLATION.

IT LOOKS LIKE
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Reasons for the Seasons

¾ Your location on Earth.
¾ 23.5 degree tilt of Earth’s axis. Length
of sun’s apparent path above the
horizon at each location.
¾ Revolution of Earth around the Sun.
¾ Angle of insolation of the sun’s rays at
each location on the Earth.
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Concept Map Activity

Contributed by
Kurt Schmidt
Cincinnatus High School
Cincinnatus, NY
USA

This is an activity that was designed by a Grade 9 Earth Science teacher. He had put the
actual altitude in degrees for the student’s home latitude, whereas I changed it to High,
Medium and Low for my Fourth Graders. These sheets can be copied onto heavier white
paper, cut apart on the lines and then scrambled up. As a post planetarium activity, the
students then must reassemble the pieces according to their observations made in the
planetarium. Do not put each season on different colored paper. It makes it too easy!
Of course the dates and information would need to be changed to adjust for your latitude.
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“Graphic Organizers”
by Susan Reynolds Button
In New York State, Elementary students are mandated to learn to graphically organize thoughts
and data. Here are a few organizers that have been developed to date. I used the graphic
organizer templates from a book called Increasing Achievement Across the Content Areas,
Course Edition, by James Bellanca. 1996 IRI/SkyLight Training and Publishing, Inc. ISBN: 157517-028-0 Website: http://www.iriskylight.com
“Day and Night”- Venn Diagram: After looking outside in the daytime and the nighttime, draw
some pictures of things you saw. Put them in the circles where they belong.
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“Planets and Stars”-Attribute Webs:
On the WEB below record some facts you know about planets. Do not tell me about just one
planet. Think of all the planets and why we call them planets. Use the lines coming out of the
center of the WEB to record your thoughts. Write one fact on each line. If you can think of
more than four facts you can draw more lines to write on.

Planets

Make another web for Stars then a Stars/Planets
Venn Diagram.

Stars/Planets-Venn Diagram: (The number of students
that have never had to define these categories is
amazing!) Using the information recorded on the
attribute webs, create a Venn diagram to compare and
contrast the attributes of stars and planets. (An extension
of this would be to compare and contrast stars, planets
and moons in a triple Venn Diagram.)

Stars and Planets
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“Seasons”-Venn Diagram
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“Ancient Eyes On the Skies”-Venn Diagram
After the planetarium lesson: Fill in the Venn Diagram to help you see similarities and
differences. Some constellations fit into the “air” category while others fit into the “land” or
“water” group. In the overlapping regions of the circles write notes about things that are the
same about all of the constellations. After you have finished this exercise of constellations, look
into the sky again and see if you see a pattern in the positioning of the three categories of
constellations. What do you notice? Please write or draw your answer on the back of this paper.
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"Moon Phases"-Spectrum Line-Sequence Chart
Put the pictures (drawings would be printed on the activity paper already) in order on a time line.
(For Primary level students use only half of the cycle, from New to Full. For upper level
students use the full cycle, include the terms "waxing" and "waning".) Students, depending on
their capabilities and learning style, can draw a line from each moon phase picture to the place
where it belongs on the line below the pictures or draw and label the pictures in the appropriate
position on the line. (You can get pictures of the phases to make worksheets at the following
sites: http://bogart.colorado.edu/~lisle/astronomy/moonan.html and
http://tycho.usno.navy.mil/vphase.html)
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"Our Universal Address"-The Ladder
On the top rung of the ladder write the name of something that represents the largest thing you
can think of when speaking about space that can contain, inside of it, all the other categories on
the ladder. (Example: The Universe). We live in it. Fill in the rest of the ladder rungs with
names of objects, groups of objects or parts of objects that tell where we live in space. The
smallest object or part will be written on the bottom rung of the ladder. We are ranking items
according to size and what the item contains. Each item must contain all the items that are on the
rungs below it.
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The Fish Bone:
The fish bone is a common thinking tool used in business, especially when people are working
in problem-solving teams to identify causes of problems.
Student Directions: The words at the ends of the major “bones” are clues to help generate ideas
about possible problems that prevent people from taking a picture of the Milky Way Galaxy
from outside of the galaxy. Think of some causes of this problem and, after discussing your
ideas with your group, have the person who is the “recorder” fill in the small bones with possible
causes of the effect.
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People Search: This kind of worksheet can be used as a culminating activity and a review.
Students must interview each other and find the answers to write in the chart. It is also a way to
get students to discuss what they have been learning, to clarify some misconceptions and do
further research if they cannot find someone who can answer the question.
Procedure:
Explain the activity to your students. Using the People Search sheet, each person is asked to
move around the room until they find a person who can help them fill in the answer for one of
the items in the boxes. The person who helped must sign their name once in the one box. The
search continues as the student writes answers received from other students and gets their
signatures in the other boxes. As a culminating activity, the teacher asks for volunteers to restate
answers they collected.
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Agree/Disagree Chart: This type of chart can be used both before and after a unit of study.
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PRONUNCIATION GUIDES
“Pronunciation Guide for Astronomical Objects”
by Don Tuttle

The members of the Great Lakes Planetarium Association thank Don Tuttle for his research and
time in compiling this pronunciation guide. It was suggested by Don that this project be an
ongoing list, open to additions or even changes in pronunciations as the astronomical
community deems most accurate. Included at this time are pronunciations for:

·
·
·
·
·

Constellations
Bright Stars
Planets
Natural Satellites
Asteroids

The attached pages represent the first draft of the attempt to standardize pronunciations used by
planetarium personnel. References mentioned below were supplied by GLPA members and
used by Don Tuttle to compile the information given in this progress report. The project is
pursued under the direction of the GLPA Education Committee with an aim toward publishing a
Pronunciation Tips Bulletin.
·
·
·
·
·
·
·

Pronunciations recommended by the American Astronomical Society
Pronunciations, Derivations, and Meanings of Selected Names, George A. Davis, Jr.
Observer’s Handbook, Royal Astronomical Society of Canada
Webster’s Dictionary
The Universe in Motion, Book 2, University of Illinois Elementary Science Project
materials
The Star Guide, Steven Beyer
others with source undocumented
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ANDROMEDA
MIRACH
ALPHERATZ
ALMACH

ann-DROM-eh-da
MY-rack
al-FEE-rats
AL-mac

ANTLIA

ANT-lih-ah

APUS

A-puss

AQUARIUS
SADALMELIK
SADALSUUD
SADACHBIA
SKAT
ALBALI
ANCHA
SITULI

ack-KWAIR-ee-us
SAD-al-MEL-ich
SAD-al-SUE-ud
sad-AK-bay-ah
SKATE
al-BAY-lee
ANG-ka

AQUILA
ALTAIR
ALSHAIN
TARAZED
DHENEB
ALTHALIMAIN

AK-weh-la
al-TARE
al-SHAY-n
TAR-ah-zed

ARA

A-rah

ARIES
HAMAL

A-reh-ease
HMAL, HAHM-al,
HAM-al
SHARE-ah-tan
MEZ-are-tim

SHERATAN
MESARTIM
AURIGA
CAPELLA
MENKALINAN
SADATONI

au-RYE-gah
kah-Pell-ah
men-CALL-ih-nan

BOOTES
ARCTURUS
NEKKAR
SEGINUS
IZAR
MUPHRID
ALKLUROPS

bow-OH-tease
arc-TOO-rus
NECK-car
seh-JIgh-nus
EYE-czar
MUFF-rid
AL-kah-LOU-ropes

CAELUM

SEE-lum

CAMELOPARDUS

Kah-MEL-oh-PR-dus

CANCER
ACUBENS
ASELLUS
BOREALIS
ASELLUS
AUSTRALIS
CANES
VENATICI
COR CAROLI

CAN-sir
ACK-you-bens
ah-SELL-us
BOW-ree-A-liss
ah-SELL-us
oss-TRAY-liss
KAY-knees
vee-NAT-eh-see
core-CARE-ol-lie

CANIS MAJOR
SIRIUS
MIRZAM
MULIPHEN
WEZEN
ADHARA
FURUD
ALUDRA
CANIS MINOR
PROCYON
GOMEISA

KAY-niss-MAY-jer
SEAR-eh-us,
SEAR-ee-us
MERE-zam
WE-zen
a-DAY-rah
FOU-rude
ah-LUD-rah
KAY-niss MY-ner
PRO-seh-on,
PRO-see-on
go-MY-za

CAPRICORNUS
ALGEDI
DABIH
NASHIRA
DENEB ALGEDI

CAP-rih-CORE-nus
al-GEE-dee
DAY-bee
NAY-sheh-rah
DEN-ebb al-GEE-dee

CARINA
CANOPUS
MIAPLACIDUS
ASPIDISKE

Kah-RYE-nah
kah-NO-puss
MY-ah-Plass-ih-duss
ASS-peh-DIS-key

CASSIOPEIA
SCHEDAR
CAPH
TSIH
RUCHBAH

KASS-eh-oh-PEA-ah
SHED-are
KAFF

CENTAURUS
RIGEL
KENTAURUS

sen-TOW-rus
RYE-jel
ken-TOW-rus

CEPHEUS

SEE-fee-os, See-fee-us,
SEE-foos
al-DARE-ah-min
AL-furck
err-RAY-ee
CURR-ah

ALDERAMIN
ALFIRK
ERRAI
KURHAI

RUCK-bah

CETUS
MENKAR
DENEB KAITOS
ALKAFFALJIDHINA
BATEN KAITOS
MIRA

SEE-tus
MEN-car
DEN-ebb KAY-toe-s

CHAMAELEON

kah-ME-lee-un

CIRCINUS

SIR-sih-nss

COLUMBA

coe-LUM-bah,
COE-lum-bah
FACT
WAY-zen

PHACT
WAZN

BAIT-en KAY-toe-s
MY-rah
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COMA BERENICES

COE-ma BEAR-ihNIGH-sees

CORONA AUSTRALIS

coe-ROW-nah
oss-TRAY-liss

CORONA BOREALIS

coe-ROW-nah
BOW-ree-A-liss
BORE-ee-ALICE
BORE-ee-AH-liss
al-FECK-ah

ALPHECCA
NUSAKAN
CORVUS
ALCHIBA
GIENAH
ALGORAB

CORE-vuss
al-KEY-bah
GEE-nah

CRATER
ALKES

KRAY-ter
al-KEYS

CRUX
ACRUX

KRUX
A-krux

CYGNUS
DENEB
ALBIREO
SADR
GIENAH
AZELFAFAGE

SIG-nuss
DEN-ebb
al-BEER-ee-oh
SAD-der
GEE-nah

DELPHINUS
SUALOCIN
ROTANEV

del-FYE-nuss

DORADO

doe-RAW-doe

DRACO
THUBAN
RASTABAN
ELTANIN
ALTAIS
ALDHIBAIN
EDASICH
GIAUSAR
ALRAKIS
GRUMIUM

DRAY-coe
THOO-ban
RAS-tah-ban
el-TAY-nin
AL-tays

EQUULEUS
KITALPHA

ee-KUOO-lee-us
ki-TAL-fa

ERIDANUS
ACHERNAR
CURSA
ZAURAK
AZHA
ACAMAR

eh-RID-uh-nuss
A-kerr-nar
KURR-sah
ZOE-rack
AZZ-ah
AH-kah-mar

FORNAX

FOR-naks

ED-ah-sick
GROOM-ih-umm

GEMINI
CASTOR
POLLUX
ALHENA
WASAT
MEBSUTA
MEKBUDA
PROPUS
TEJAT

GEM-in-eye
CASS-ter
PAUL-lucks
al-HEN-ah
WAY-sat
meb-SUE-tah
mek-BOO-dah
PRO-puss

GRUS

GRR-US

HERCULES
RASALGETHI
KORNEPHOROS
RUTICULUS
MARFIK
MASYM
CUJAM

HER-kyou-liiz
RAS-al-GEE-th-ee
core-NEF-oh-rus

HOROLOGIUM

HOAR-oh-LOW-gee-um

HYDRA
ALPHARD

HIGH-druh
AL-fard

HYDRUS

HIGH-druss

INDUS

IN-duss

LACERTA

la-SIR-tah

LEO

LEE-oh
REG-you-luss
de-NEB-oh-la
al-GEE-bah
ZOZ-ma

REGULUS
DENEBOLA
ALGIEBA
ZOSMA
ASAD
AUSTRALIS
ALDHAFERA
CHERTAN
ALTERF
RASALAS

ah-DAY-feh-rah
SHARE-tan
AL-turf
RASS-ah-lass

LEO MINOR
LEPUS
ARNEB
NIHAL

LEE-oh-MY-ner
LEE-puss
ARE-neb
HIGH-all

LIBRA

LIE-bra, LEE-bra
zoo-BEN-el-geeNEW-be
zoo-BEN-ess-showMAY-le
zoo-BEN-el-ha
CRAW-be

ZUBENELGENUBI
ZUBENSCHAMALI
ZUBENELHAKRABI

LUPUS
MEN
KEKONAN
LYNX

LEW-puss
LINKS
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LYRA
VEGA
SHELIAK
SULAFAT

LIE-rah
VEE-gah
SHELL-yak
SUE-la-fat

MENSA

MEN-sah

MICROSCOPIUM

MY-crow-SKOWpea-um

MONOCEROS

PISCES AUSTRINUS
FOMALHAUT

PIE-seas ossTRAY-nuss
FOE-mal-ought

PUPPIS

PUP-iss

PYXIS

PICK-sis

RETICULUM

reh-TICK-you-lum

mow-NOS-er-us

SAGITTA

sa-JIT-ah

MUSCA

MUSS-kah

NORMA

NOR-ma

OCTANS

AKK-tan-z

OPHIUCHUS
RASALHAGUE
CEBALRAI
YED PRIOR
YED POSTERIOR
HAN
SABIK
MARFIK

OFF-ih-YOU-cuss
RAS-al-HAY-gwee
SEB-al-RAY-ee
yed PRY-er
yed pos-TEAR-eh-er

SAGITTARIUS
RUKBAT
ARKAB
ALNASL
KAUS MEDIA
KAUS
AUSTRALIS
ASCELLA
KAUS
BOREALIS
ALBALDAH
NUNKI

saj-ih-TAY-rih-us
RUCK-bat
ARE-kab
al-NAYZ-el
koss-ME-dee-ah
koss
oss-TRAY-liss
ah-SELL-ah
koss
BOW-ree-A-liss

MAR-fick

SCULPTOR

SKULP-ter

ORION
BETELGEUSE
RIGEL
BELLATRIX
MINTAKA

oh-RYE-un
BET-el-jooz
RYE-jel
beh-LAY-trix
min-TAH-kah,
MIN-tah-kah
al-NIGH-lam
al-NIGH-tack,
al-nih-TACK
SAFE
MY-sah

SCUTUM

SKOOT-um

SERPENS
UNUKALHAI
ALYA

SIR-pens
you-nuk-al-HAY-ee
AL-yah

SCORPIUS
ANTARES
GRAFFIAS

SCORE-pea-uss
an-TAY-rease
GRAF-ih-as,
GRAF-ee-as

ALNILAM
ALNITAK
SAIPH
MEISSA
PAVO

PAY-v-oh

PEGASUS
MARKAB
SCHEAT
ALGENIB
ENIF
HOMAM
MATAR
BIHAM
SADALBARI

PEG-uh-suss
MAR-kab
SHEE-at
al-GEE-nib
ENN-if

PERSEUS

PURR-soos,
PURR-see-us
MERE-fak
AL-gall
A-tik
MEN-kib

MIRFAK
ALGOL
ATIK
MENKIB

MAY-tar
BYE-am
SAD-al-BAY-ree

PHOENIX

FEE-nicks

PICTOR

PICK-ter

PISCES
ALRESCHA
URSA MAJOR

PIE-seas
al-REE-shah
DUBHE

DSCHUBBA
WEI
SARGAS
GIRTAB
SHAULA
JABBAH
LESATH

NUN-key

SAR-gas
SHOW-la, SHAW-la
JUBB-ah
LESS-ath

SEXTANS

SEX-tanz

TAURUS
ALDEBARAN
ELNATH
HYADUM
PRIMUS
AIN
ALCYONE
MEROPE

TAW-russ
al-DEB-ah-ran
EL-nath

al-SIGH-oh-nee
MERE-oh-pea

TELESCOPIUM
TRIANGULUM

try-ANG-you-lum

RASALMOTHALLAH

TRIANGULUM
AUSTRALE
TUCANA

try-ANG-you-lum
oss-TRAY-lee
too-KAY-nah

MERAK

PHECDA
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MEGREZ
ALIOTH
MIZAR
ALKAID
TALITHA
TANIA
BOREALIS
TANIA
AUSTRALIS
ALULA
BOREALIS
ALULA
AUSTRALIS
MUSCIDA
ALCOR
URSA MINOR
POLARIS
KOCHAB
PHERKAD
YILDUN
ALIFA
ALASCO

URR-sah MAY-jer
DUBB-ee
ME-rack
FECK-dah
ME-grez
AL-lee-oth
MY-czar
AL-kaid
TAY-lith-ah
TAIN-ya
BOW-ree-A-liss
TAIN-ya
oss-TRAY-liss
al-YOU-la
BOW-ree-A-liss
al-YOU-la
oss-TRAY-liss
MEW-sih-dah
AL-core
URR-sah MY-ner
poe-LAY-ris,
poe-LAIR-iss
COE-cab
FUR-cad

VELA
VIRGO
SPICA
ZAVIJAVA
PORRIMA
VINDEMIATRIX
ZANIAH
SYRMA

VEE-la

VOLANS

VOH-lanz

VULPECULA

vul-PECK-you la

ASTEROIDS
Ceres
Pallas
Vesta
Hygeia
Interamnia
Davida
Cybele
Duropa
Sylvia
Juno
Psyche
Patientia
Euphrosyne
Eunomia
Bamberga
Camilla
Herculina
Amphitrite
Doris

SEE-reez
PAL-ass
VESS-tah
hi-GEE-ah
--SYB-eh-lee
you-ROW-pah
SIL-vee-ah
JEW-no
SIGH-key
-you-FROSS-eh-knee
you-NO-mia
-kah-MIL-ah
-AM-feh-TRY-teh
DOOR-iss

VURR-go
SPY-kah
POUR-ih-mah
vin-DEE-my-A-trix
ZANE-ya
SIR-ma
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There are many more moons that have been discovered since April prepared this list. Can
students find out how many have been found and if they have been named?

“Moons In Our Solar System”
by April Whitt
Fernbank Science Center
Atlanta, GA
USA
1998
The pronunciations for the moons are adapted from the article Moons: The Giant Jigsaw Puzzle in the
September 1991 issue of Odyssey magazine. A more comprehensive article that gives the pronunciations
(along with derivations of meaning) is “Origins of the Names of Planets and Satellites,” by Carl
Masthay, which appeared in the October 1987 issue of The Planetarian, pages 27-39.
See if your students can find out why these moons were named as they were. Hint: All of Jupiter’s
moons are named for characters in mythology that had something to do with Jupiter, king of the gods
(Ganymede was his cupbearer).
Astronomers have suggested names for Neptune’s “new” moons, the six discovered by Voyager 2 in
1989. The International Astronomical Union (IAU), the only group that can officially name celestial
bodies, confirmed these names at a recent meeting.

Mercury: No moons.
Venus:

No moons.

Earth:

One:
Moon (Luna)

Mars:

2:
Phobos (FOE-bose)

Deimos (DAY-mose)
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Jupiter:

16:
Metis (MEE-tiss)
Adrastea (ah-drah-STAY-ah)
Amalthea (ah-mahl-THAY-ah)
Thebe (THEE-bee)
Io (EYE-oh)
Europa (yoo-ROE-pah)
Ganymede (GAN-ee-meed)
Callisto (ka-LISS-toe)

Saturn:

18:
Pan (PAN)
Atlas (AT-lass)
Prometheus (pro-MEE-thee-us)
Pandora (pan-DORE-ah)
Epimetheus (ep-ah-MEE-thee-us)
Janus (JAN-nuss)
Mimas (MEE-miss)
Enceladus (en-SELL-uh-dass)
Tethys (TEH-thiss)

Uranus:

Rosalind (ROSE-ah-lind)
Belinda (buh-LIND-ah)
Puck (rhymes with stuck)
Miranda (mih-RAN-dah)
Ariel (AIR-ee-ell)
Umbriel (UM-bree-ell)
Titania (tih-TAN-yah)

8:
Naiad (NYE-add)
Despina (dess-PEE-nah)
Larissa (lah-RISS-ah)
Triton (TRY-t’n)

Pluto:

Calypso (ka-LIP-so)
Dione (dee-OH-nay)
Helene (hell-LAY-nah)
Rhea (RAY-ah)
Titan (TIE-t’n)
Hyperion (hie-PEER-ee-on)
Iapetus (ee-AP-eh-tuss)
Phoebe (FEE-bee)
Telesto (te-LES-stoe)

15:
Cordelia (kore-DEEL-ya)
Ophelia (oh-FEEL-ya)
Bianca (BYAN-kah)
Cressida (KRESS-id-ah)
Desdemona (dez-deh-MONE-ah)
Juliet (joo-lee-ETT)
Portia (PORE-shah)
Oberon (OH-ber-on)

Neptune:

Leda (LAY-dah)
Himalia (hih-MAHL-ee-ah)
Lysithea (lih-SITH-ee-ah)
Elara (EE-lah-rah)
Ananke (ah-NAHN-kay)
Carme (KAR-may)
Pasiphae (PASS-uh-fay)
Sinope (sin-OH-pay)

Thalassa (thah-LASS-ah)
Galatea (gal-ah-TAY-ah)
Proteus (PRO-tee-us)
Nereid (NEER-ee-id)

One:
Charon (SHAR-un)
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XIII. TIPS FOR
PLANETARIUM
UPKEEP,
REPAIRS, SET-UP
AND
EQUIPMENT
ADAPTATIONS

1

CARPETING
·

When considering the use of carpets, attention should be paid to fire code
regulations in your area.

·

It is definitely worthwhile to try to set up a portable planetarium on carpet. It’s
more comfortable, particularly on cold floors; improves the ambiance (muffles
sound) 100%; and saves wear and tear on the fabric. The number of pinholes in
the lower part of the dome will markedly decrease. Most users find conventional
carpeting too heavy and too bulky. One solution is as follows:
Discount stores such as K-Mart carry bathroom throw rugs in a variety of sizes
including 2.4 by 3 meters (8 x 10 feet). These rugs are lightweight and have a
thin, flexible backing. One of the rugs can be folded to a small size and carried
easily. It costs about $40. Two of these can be butted together on the long side.
The planetarium is centered on the carpeting so most of the dome and the entrance
tunnel are on the carpeting. When the entrance tunnel is fully on carpeting, a
small area of the floor under the dome will be bare. This can be covered with a
third piece about 1 x 1.2 meters (3 x 4 feet).

·

Another option is to place carpet under the dome with three or four 5’ x 12’ (2 x 4
meters) carpet pieces and have students sit only on the carpet not on the plastic
dome.

·

Carpet squares is another no-cost solution to having to sit on a cold hard tile or
wood floor while in a portable. One user contacted a local carpet company, asked
if they had some old samples that they would like to get rid of and was given a
trunk full of carpet squares. These are very helpful when seating students in the
planetarium. Placed before they arrive, it is a simple matter of telling them to sit
on a carpet square and it keeps them from sitting on the partial floor of the dome.

·

At the end of the day, give the carpeting a good shaking to get off loose paper,
trash and dirt. About once a month give it a good going-over with a vacuum
cleaner, and, if necessary, spot clean stains with rug cleaner.

·

Some inexpensive foam or rubber-backed carpets stick to floors and chunks of
backing are frequently left behind when the carpet is lifted off the floor.

CORD COVER
Some users bring in all the electrical cords under the carpeting which reduces the
amount of taping necessary for securing the cords. However, concerns have been
raised about portable users placing electrical cords under carpeting. If these cords
are visible students step over them and usually do not sit on them. If you are
placing any cords under carpet, for safety, cover them first with something called
an extension cord floor runner or cord cover. (People use the rubber cord covers
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in offices where computer cords cross a traffic area.) Available from office
supply outlets, local home centers or hardware stores, this plastic protector is
designed so that you can place an extension cord in a grooved part of the base.
When placed flat on the floor the gentle slope of the top surface keeps students
from catching their feet and tripping. Cord Cover comes in a variety of lengths
but an 8-foot length should do just fine. This will protect students from shock and
fire in case a split occurs in a cord.
CYLINDERS & PROJECTORS
·

STARLAB projection cylinders are sturdy, but should still be handled properly.
The following is a list of recommended care and maintenance tips that will
prolong the life of your cylinders.
1.

Always keep the cylinders in the storage case or on the projector. Do not
store them in the plastic bags. (Many times the operator is breathing on
the cylinder when using it. This causes them to become damp and if you
then place them in a plastic bag sometimes growth of bacteria occurs and
obliterates the stars, especially on the flat top.) Avoid leaving them on the
floor! When removing cylinders from the case, gently pull them by the
hole in the bottom.

2.

Do not drop anything inside the cylinder as it may scratch the interior
surface and once objects are inside the cylinder they are very hard to
remove. The interior is also easily water-damaged.

3.

One cleaning method for cylinders would be to use plain water and a
cotton cloth or a clean sponge. Wet the sponge and rub the surface gently.
It will take several hours for the surface to dry and may feel tacky for a
while. Do not fill the inside of the cylinder with water!

4.

Always handle the edges of the cylinders (meaning the top and bottom
edge) and try not to put your hands or fingers on the main part.

These tips should add considerable life to your cylinders. Should any of your cylinders
come unglued, contact Learning Technologies Inc. immediately. A little preventive
maintenance will save you money in the long run! If you need to fix it right away, use
black electrical tape. This will not harm the cylinder.
·

When you put a cylinder onto the projector, line up the opening of the cylinder
with the projector’s base and lightly drop the cylinder down. Never force the
cylinder onto the projector. When removing a cylinder, pull from the bottom of
the cylinder, not from the side, and be sure to use both hands.

3

·

Always remove the plug from the motor socket in the back of the projector. The
socket can be easily damaged in transport.

·

Keep and use the cardboard packing tubes for the projector.

·

Periodically examine the projection light assembly because sometimes there is a
problem with the “sinking light syndrome.” The entire light socket sinks and the
only way to repair it is with needle nose pliers. Or the bulb wires get bent and
you must straighten them out.

·

Extend the life of your projection bulb by periodically cleaning the tines.

·

Extend the life of side lamps by periodically cleaning contacts in the socket.

·

Make sure the projection bulb is cooled down before covering, otherwise the
plastic cup will melt and drip into the contacts of the socket.

DOME SET-UP/TAKE DOWN
It is much easier to set up if you
put the projector, and other
equipment, in place first. Plug
everything in and turn everything
on to see if the projector and side
lamps and all of your other
equipment works. Then place the
projector on the floor, close by its
case. Keep the cylinders in the
case to prevent damage. Anything
else that is fragile needs to be
protected too.
Gently lift the dome edge and completely cover
the case with the deflated dome fabric. Turn on
the fan and, after inflation, you can enter the
dome with the side lamps lighting your way.
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Then you can place the projector on the stand
and fine-tune its position.

If you are coming back the next day, arranged
for security so that you will be able to leave the
planetarium in place. Put the projector on the
floor, close by its case. Keep the cylinders in
the case to prevent damage. Anything else that
is fragile needs to be protected too. Then just
turn off the fan and unplug the main plugs to let
the dome deflate. Tuck in or remove all
extension cords. The next morning you just
have to plug everything in again and turn on the
fan.
When you are ready to take the dome
down, put the cylinders away again and
place the projector on the floor and then
flip the dome. (This picture does not
show it, but you can flip the dome down
with the equipment still inside.)

Finally, when your visit is over, you must roll up the
dome. First arrange the fabric in a straight line, from
fan to door. Make the width of the line of fabric a
little smaller than the bag size. Roll it from fan to the
door so that you will always know where the entrance
will be for set-up. Roll slowly and squeeze the air out
as you go. In this case, slower is faster because the
dome will fit in the bag quite easily!
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DOME CLEANING/REPAIR
·

Make sure the floor is swept and clean before dome set-up. Never set up the dome
on a dirty floor. Dirt, sand, grit, etc. can damage the fabric if it is under the dome
when students walk in or on the partial floor. When setting up on tile or wood
floors, make sure the floor is swept and mopped. Allow time for a mopped floor
to dry before setting up the dome. Vacuum a carpeted floor before setting up
STARLAB. Thumbtacks or staples can become lodged in the fabric creating the
potential for injury to the students and/or can cause damage to the dome. The use
of a carpet, plastic tarp, or fabric floor can greatly reduce contact between the
dome and dirt.

·

Have everyone remove their shoes before entering the dome.

·

In a STARLAB Dome, use a clean oil-treated mop to wipe down the exterior of
your dome each week. This cuts down on the dirt you breathe and get on your
clothes when you pack up. It also keeps the tent flexible. If you want to put
patches on the exterior or clean the interior use a mild solution of soap and water
to wash the dome and floor area (diluted liquid dish soap works well).

·

STARLAB manufacturers recommend using a solution of one part Clorox Bleach
to ten parts warm water to remove mildew and/or to mop the entry tunnel. Apply
this solution in the tunnel and on the partial floor (dome skirt) with a mop. Follow
this application immediately by mopping the tunnel with clean warm water. It is
recommended that the inflation tunnel be cleaned as well. The exterior may be
cleaned with a soft cloth soaked with the bleach/water solution. Again, wipe down
the exterior with clean warm water after applying the solution. Avoid walking on
a deflated dome. It is advisable to clean the exterior while inflated. Dry
thoroughly. Lysol Disinfectant can be used to destroy bacteria when needed.

·

Read the dome care instructions. This helps prevent dome problems later on.

·

Domes are delicate; the kinder you are to your dome, the longer it will last.

·

If you use straps, before putting your dome in its carrying bag, put something
under the buckles so they don’t wear holes through the fabric (or you can change
the buckles to Velcro closures).

·

When patching the dome duct tape, or cloth tape can be used but some people use
fabric paint (not fluorescent; used for decorating fabric such as T-shirts) to repair
the pin holes. It works well as the paint comes in all colors (gray is what you
need) and it is very flexible. You can get large quantities of this paint in a
hardware store and it is called “Tool Dip.” You can actually paint areas of the
STARLAB dome with this paint and the frays and cracks will re-bond with the
fabric core. Also LTI will send patches at no cost.

·

STARLAB can also be sent back to the factory for repairs at any time.
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DUCT TAPE
·

Anyone using a STARLAB should carry a roll of duct tape at all times. This type
of tape can be purchased at stores carrying home improvement products. A roll
costs $3-$4 USD. There are differences in quality between brands. Some of it is
very lightweight and has poor glue. This is fine for temporary taping, however,
for a permanent tape job, try to locate the 3M brand. The 3M brand is best used
for making repairs to the dome itself. A roll of it saves ordering repair disks.
http://international.3m.com/intl/CA/english/centres/home_leisure/duct_tape/index
.html
http://www.hillas.com/Tapes_3M_Industrial_Single_Coated/3M_Duct_Tapes_an
d_Speciality_Cloth_Tapes/Default.asp

·

If you need to tape your dome to the floor, all you need is one small piece of duct
tape placed between the door and air tunnels. This method still allows for lifting
one dome side for exit in case of fire or other emergencies.

FANS
·

All fans will fail sooner or later. Having it happen while you are teaching is an
exercise in extreme frustration. Here is a simple solution. Locate a 50-centimeter
square floor fan. This is the common type of household fan sold everywhere.
With luck, one will actually be on site in the school where you are. Using duct
tape, tape the opening of the fan tunnel to the fan. Turn the fan on high, and you
are back in business. The 50- centimeter will fully inflate STARLAB.
These 50-centimeter fans are not as powerful as the 55-centimeter fan that comes
with STARLAB. Therefore, inflation will be slower, and there will be more
deflation when students are entering or leaving. This, however, is a drawback that
can be endured while the regular fan is being repaired. If a 50-centimeter fan is in
the school, you will be back in business within 15 or 20 minutes including the
time it takes to locate the fan. With real luck you can find two 50-centimeter fans.
Using duct tape, tape the front of fan one to the back of fan two. Tape the
STARLAB fan tunnel to the front of fan two and use both fans as one. This
avoids any problem with deflation. Running speed will probably be medium on
both fans. The two fans together give you operations as usual, a definite asset if
your fan must be sent back to the factory for repair. If you are not carrying duct
tape with you, the building custodian probably has a roll.

·

Paul Krupinski controls the fan speed from
inside the dome. He said, “I use a voltage
regulator under my dome and after the last
student finds his or her seat, I immediately
dial a desired pressure - it takes about a
second! Mine is called ‘Powerstat’ by the
Superior Electric Company, Bristol,
Connecticut, USA
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PLANET PROJECTORS
Positioning planets is sometimes difficult due to the size of the small white levers that
allow for the planet projection to be swung into place. People with large hands or long
fingernails sometimes experience problems. Try making a lever extension out of a paper
clip. The “bridle-like” device is just what you need to make positioning planets a lot
easier. The following instructions and diagram below should guide you in the
construction of this handy device.
1.

Straighten out a jumbo paper clip and cut it to be 7 cm long. Insert the end
(approx. 1 cm) of the paper clip into the white lever on one end of the planet
projector and make a mark on the wire.

2.

Using pliers, bend the paper clip at the 1 cm mark up 90 degrees and bend the
extra part of the paper clip (90 degrees) to the direction of the next
white lever on the planet projector. Caution: Do not leave the
paper clip in the white lever on the planet projector while bending
the paper clip! This could break the lever!

3.

Now bend the remaining 5 cm of the paper clip 3 cm from the last
bend and down 1 cm (90 degrees) and 1 cm toward the white lever.
The last 1 cm piece will fit into the other white lever. Now you
have a lever extension that should greatly simplify planet
positioning while fitted to the cylinder.

POINTERS/FLASHLIGHTS
·

Change the color of your pointers. (This tip does not work with the LTI black
pointers but they do provide red pointers with different shaped arrows.) Using
more than one red arrow pointer to locate constellations can become rather
confusing to you and your students, especially when all of the pointers are
pointing to different parts of the dome and you are flooded with requests to verify
their find! Wow! Well, here is a possible solution. If you have red arrow
pointers, just tape different color acetates or cellophane over the end of the
pointers. You will have to experiment with them, but the idea is to create a
different color for each pointer and assign each student or groups of students a
specific color name. Then it is a simple matter of calling out a team’s color name
when trying to verify their “celestial find.” It is also useful to have a white arrow
if you have any color-blind students in attendance.

·

Stop losing your red flashlight. One of the most annoying things that can happen
to you is to misplace your red flashlight during your lesson or presentation and
have to fumble around in the dark trying to locate it. A solution for this is to tape
a piece of Velcro (the fuzzy side) to the side of the projector box that faces you.
Now tape the opposite piece of Velcro (the hook side) to your flashlight and get
into the habit of “sticking” it to the Velcro on the projection box when you are not
using it. (www.velcro.com) Or, you could purchase a Mini-Mag light and connect
a chain to the flashlight so that it can be worn around your neck like a necklace.
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POST-IT NOTES
Small “Post-It Notes” can be used to cover some parts of the cylinder (Look for “Post-It”
as other brands do not stick as well). For example, you can cover the brightest stars on
the daytime side of the cylinder so you don’t see them when the sun is there. Also when
you set up for a moon phase lesson you can put all phase disks on the cylinder, then cover
all of them with “Post-It Notes.” This way you can quickly expose only one phase at a
time and in order of appearance in the cycle.
PROJECTOR STAND AND SEAT
Timothy Nowicki constructed a three-sided
stand high enough to allow a carousel
projector to rest on the storage case and
have the STARLAB projector set on top of
the stand. In front of the carousel’s
projection lens is a front surface mirror
angled so the slide projects on the top of the
dome making viewing by all much easier.
Some light leaks from the projector, but
leakage can be taped to reduce light
pollution in the dome. When not in use,
Timothy advances the projector to a blank
space on the carousel. Showing slides of the
planets, after pointing out their positions as
demonstrated with STARLAB, allows the
presenter to show storms, rings or even
polar ice caps and more. He uses projectors
that have zoom lenses, which allows for
adjustment of image size.
Timothy also constructed a padded swivel
seat for STARLAB users who do a lot of
shifting around during their presentations.
The seat is only 4 inches (10 cm) high.
Timothy purchased a swivel from an
upholstery shop like those used for bar stools or kitchen chairs. He then cut pieces of ¾
inch (2 cm) plywood for the top and bottom. Timothy found that a circle seat about 10
inches – 12 inches (25cm - 35 cm) in diameter works best. On the top of the seat he
added foam and covered it with leather. On the bottom of the seat four rubber stoppers
were added to prevent slipping on hard floors. The low profile of this design reduces any
interruption of the star field, and the swivel allows the presenter to move easily from one
direction to another.
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·
You can keep your back and neck happy if you use a simple support while sitting
on the floor such as the one pictured here. You can keep the classroom teacher happier
too if you bring one for them.
(Making teachers comfortable goes
a long way toward being asked to
come back next year!) These seats
are light weight and easy to
transport.
These seats are commonly found
in sporting goods stores for $20-25
USD. (Like Eastern Mountain
Sports Website: www.ems.com)
VELCRO HORIZON LINE
A Velcro horizon line glued to the dome
provides unlimited opportunities for
attaching horizon markers.
(http://www.Velcro.com)
Set your projector up in the position of
90 degrees latitude, with no cover on the
projector lamp. Turn off auxiliary or
side lamps as you turn on the projection
lamp. The projected horizon can be
used for positioning the sticky-backed
Velcro in either a dashed line, with 6 cm Velcro and 3 cm space between or a solid strip
of Velcro. (Use the fuzzy side, so it doesn’t stick to the carpet when the dome is deflated)
You do not need to apply glue as the Velcro already has enough glue on the sticky side to
hold forever on the dome. The hook side of the Velcro can then be used on markers to be
attached to the horizon line. The Velcro sticks forever, even when the dome is folded
thousands of times, and does not harm the dome.
Interactive Sun and Seasons lessons can be fun and easy if you utilize
a Velcro horizon line for predicting and marking sunrise and set
locations. Students can collect data for the four dates observed.
Discussion follows about the data collected. This line can also be
used for a multitude of other horizon astronomy activities (i.e.
apparent celestial motion of stars and planets; Stonehenge and other
archaeoastronomy sites, marking cardinal points, etc.) You can also
hang lighting, to be used for note taking, on the Velcro horizon.
You can also create a Meridian line, as Paul Krupinski did, and use
that for measuring, making predictions and marking altitudes of
celestial objects as they cross the Meridiem.
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XIV. SPECIAL
EFFECTS
ADAPTATIONS

1

A. CYLINDER AND PROJECTION MODIFICATIONS
·

Clear Cone Projections: Lars Broman (Sweden) has developed a method of projecting
through clear plastic cones mounted over the projector bulb instead of a cylinder. Basically,
you form a cone shape of clear material (i.e. overhead transparency plastic). You can draw
on this cone and project the images very nicely. Contact Lars by e-mail
(lars.broman@planetarium.se) for further information.

·

Transparent Cylinders: Learning Technologies, Inc. has made a “clear” cylinder for
STARLAB. The cylinder comes with non-permanent color markers so that you can make
your own projections or create dramatic surround projections. You can also use it as an
overhead projector by taping transparencies to it.

“Transparent Cylinder”
by Susan Reynolds Button
Dimensions: Height = 10 inches (25.4 cm) Diameter = 10 inches (25.4 cm)
Circumference = 31-1/2 inches (80.01 cm)

31.5”

10”

10”
31.5”

10”
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1. You can draw on it. Whatever you draw on the cylinder projects on the dome in reverse. A
drawback to this method is that the bright light leaks through areas where there is no
drawing. Sometimes only the top half of the cylinder can be used. If you don’t tilt it, the
bottom will not appear on the dome as it will be below the horizon. And you must use nonpermanent markers so that you can use the cylinder again.
2.

You can make overhead transparencies and tape
them together onto the cylinder (apply in reverse).
The images that project the best are drawn in black
on white (bold lines--not tiny details; 2 mm
thickness) then, using a color copier, made into a
transparency that becomes clear on black. (BOCES
uses a Xerox color copier with Thermofax Infrared
Transparencies--IR 1511 [3M 520] “Clear on
Black.”)
The white can then be
(very lightly because
light and the projection
“Vis-a-Vis” markers
bright and beautiful but
must be used on
transparencies which
cylinder.

colored with markers
this cuts down on the
becomes dimmer).
are very translucent,
are permanent and
overhead
are then applied to the

Scotch “clear” tape is
not transparent. If
you tape the
transparencies
together along the
edges, you can make
a sleeve to slide over the cylinder. Tape over “dark” areas so the
tape does not show. Computer generated transparencies also project fairly well.
3. You can make opaque masks with “windows” that have drawn or transparent images in the
windows to be revealed at appropriate moments and changed at will. The top and bottom of
the cylinder need to be masked if not designed.
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Window Examples:
The top of the cylinder has black paper that can fold back to reveal the clear cylinder and can be
used like an overhead projector.

The sides of the cylinder are wrapped in black paper that has strategic window flaps cut so they
can be folded out of the way to reveal an image.

Possible Applications:
There is no limit to the ideas that you can imagine--here are just a
few that were brainstormed during the IPS ‘96 Workshop in Japan!
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Weather/Clouds
Differential Rotation
Sun Angles/Trigonometry
Scene for Creative Writing/Poetry
Illustrate Poems/Stories/Music
Under Water Scene/Ocean Depths
Maps of Ethnic Groups/Historical Development of Art or Costumes
Roulette Wheel
Magma/Seismic Movement Underground
Distribution of Global Vegetation/Ecology
Merry-Go-Round
Geologic Striation
Bird Migration Paths
Inside a Pyramid
Bridge Design (with no supports from the center)
Inside Earth
Inside Mind
Holographic/3-D Effects
Another Planet Environment (may be designed by students as part of a report)
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Panorama Views
Single Cell or Atomic Structure
Inside Parts of Body
Satellite Orbits
Cave Art
Inside a Forest
Dinosaurs
Animal Habitats
Evolution of Air/Space Craft
Original Student Art
Stage Set (for a play)

Student Creations
Here are some pictures of Middle School students that
experimented with designs and then made presentations for
each other. They did extensive research and found pictures
or drew their own.

Sometimes they told a story, taught a specific lesson, read a poem or sang a song. They added
sound effects, taped original music and even used the cylinder projection once as part of a game
with a spinner on the top!

And they applauded each other!
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Here are some more of their designs (above you saw the Indian cylinder):
The story of “Swimmey!”

“I will teach everyone about race car driving.”
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“Computer Transparencies for STARLAB”
by Susan Reynolds Button
OCM BOCES M-S-T Center
Syracuse, NY
USA
I have had some success, with crisp images, creating transparencies for the STARLAB
Transparent Cylinder. This is how it was done:
¾ Scanned image using a UMAX Astra 1200S Scanner
¾ Saved image on a disk as bitmap
¾ Printed image onto transparencies (premium inkjet transparency film-HP C3834C) using
a Hewlett Packard DeskJet 890C
• Printer Properties Used:
Paper OptionPaper Size - 8.5 x 11 in. (22 cm x 28 cm)
Paper Type - Transparency
Print Quality - Best
• Color
Manual
Options
Intensity - Dark
Halftoning – Scatter
¾ Placed transparencies on a flat table to dry
¾ Taped transparencies together, with clear tape, to fit snugly over the outside of
STARLAB Transparent Cylinder
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“STARLAB All-Sky Projectors”
by Chuck Bueter
Granger, IN
USA
STARLAB operators can use clear plastic drinking cups as miniature clear cylinders. Images
drawn on the cups by students can then be projected onto the dome as personal all-sky images
and integrated into diverse lesson plans.
For good results I prefer using black markers on hard, clear, 9 oz. (270 ml) tumblers. When
drawing on the inverted cup, consider how the projected image will be appear. With some
practice you can compensate for keystoning and other irregularities. Images tend to project
larger than expected, too.
To draw letters so they are oriented properly, hold the cup upside down. Looking through the
closer side of the cup, write on the inside surface that is away from you. If the image contains
something in motion, such as a fish, draw it so that it moves to the right (consider the
STARLAB’s diurnal motion).
The upside down cup has to be positioned so that the rim is nearly level with the projector’s light
source. The easiest method is to use the cylindrical lamp protector provided with the
STARLAB. It looks like a mailing tube a few inches in diameter and about five inches (12 cm)
long.
Stick a few pieces of electrical tape tautly across the edges of an end of the tube so that a cup can
rest on the non-sticky side of tape without falling into the tube itself. The tape must not span the
center of the tube or it will obstruct the light and will itself be projected onto the dome. With the
tube positioned around the lamp holder, place the cup on the tape and centered over the lamp.
A second cheap method for holding plastic cups requires much less care in balancing the cup and
allows the STARLAB user to switch cups rapidly. It also permits you to incline the cup (akin to
tilting the cylinder to a non-equatorial latitude).
Conveniently, some metal cans such as those for gourmet popcorn are nearly identical in size to
a STARLAB cylinder. Cut a circle out of the can’s lid so it will fit over the STARLAB
projector’s central stalk and over the aligning device for cylinders. Later the upside down lid
will lock securely on the magnets.
Shorten a cylindrical Quaker Oats oatmeal box to about five inches (12 cm). On the bottom of
the oatmeal container, cut out a circle just smaller than the diameter of the plastic cup, leaving a
cardboard ledge on which a cup can be placed. Center the upside down oatmeal container over
the hole of the upside down popcorn can lid and secure it to the lid (I used some leftover bathtub
caulk). When the glue or caulk dries, paint the entire device flat black if you wish to reduce the
amount of reflected light.
You are now ready to place the cups with drawings onto the custom cup holder, thereby
projecting personalized all-sky images. For the STARLAB paper presented at the GLPA
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Conference, I demonstrate several cup designs. Among the all-sky scenes were the insides of an
igloo and an observatory, a sky full of bats, an underwater scene, a GLPA Conference welcome,
and a spider in its huge web.
Another design mimics a petroglyph of a hunter pursuing some prey. Before entering the dome,
young students can be prepared for an expedition into a cave. With their imaginary headlamps
illuminating the way, they crawl into the STARLAB tunnel and discover the cave art on the
inside wall.
There are unlimited scenes that can be projected onto the inside of a dome to support a wide
range of disciplines and lesson plans. Student drawings can dovetail with or diverge from your
drawings on a STARLAB clear cylinder. I welcome hearing about how you use this activity
with your STARLAB programs.

“Another Virtual Reality Chamber”
Ray Worthy
Stargazer Planetariums UK Ltd.
Hartlepool TS26 0LE,
UNITED KINGDOM
My domes have been used for purposes other than astronomy. I leased one old dome to an arts
group and was agreeably surprised to discover some of the things they did.
Once when I visited them, they had covered the floor with sand inside the dome. Projections
made by the kids gave the impression that they were on a seaside beach, (They lived miles from
the sea and most of them had never been to the coast.) Hidden in the sand were plastic bottles as
though they had been washed up by the waves. Inside each bottle was a rolled up piece of paper
on which was a poem written by one of the children. It was an "Experience".
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MASKING PARTS OF A CYLINDER
·

Masking Parts of a Cylinder (for Constellations): If you find it is difficult to keep
students’ attention on just one or perhaps a small group of constellations, you can mask
part of the cylinder. This problem is especially apparent in the PASS lesson “Measuring
the Brightness of Stars” (Volume 2, Activity 8). By observing a select group of
constellations, the students are to classify each star by its apparent brightness. Well,
that’s all fine and good but how do you block out all of the stars that are not relevant to
the activity? Here’s how you do it. Get a 9-gallon (34 liters) plastic trash bag and cover
the starfield cylinder while it is on the projector. Now turn up your projection lamp all
the way. You will notice that the stars can be seen through the bag but are not able to
project on to the dome. Outline (on the bag), with a marker, the constellations or
starfield you wish to project. Next, take the bag off of the cylinder and cut out the area
of the bag that you outlined. This area will become a “window” through which only the
stars outlined will project. Place the bag back on the cylinder when you are ready for
the lesson. Try this technique with other cylinders.

·

Masking Parts of a Cylinder (for Sun and Seasons Lessons): With this mask, one is able
to block out the stars when demonstrating seasonal paths of the sun.
Find a sheet of white tissue paper at least 33” long by 10” wide (84 x 25 cm). Remove the
rivets from the starfield cylinder and carefully wrap the tissue around the cylinder and tape
it together on the cylinder. Make pencil marks or holes in the tissue where the sun position
holes are located on the cylinder (you should be able to see the holes through the tissue
paper). After marking or making holes in the tissue template, you are ready to transfer these
hole positions to a piece of black construction paper or some similar material that is not too
heavy. (Black 100% cotton fabric should work.) The construction paper should be equal in
length to that of the tissue and as wide as the cylinder is tall. The holes can be cut with a
cork boring tool. After cutting the holes in the mask you are ready to see if it fits. Match
the holes in the mask to the holes on the cylinder. Once the mask is placed on the cylinder,
put the rivets back on and they will hold the mask on the cylinder. All that is left is to cut
out a 10” (25 cm) diameter circle from the construction paper to cover the top (circumpolar
part) of the cylinder
This is quite effective in blocking out background stars when conducting activities such as
“Reasons for the Seasons.” No longer will you have to ask your students to imagine that the
stars are not really visible when demonstrating seasonal paths of the sun.
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DOUBLE PROJECTOR SYSTEM

“The Use of a Double Projector System
Under the STARLAB Dome”
by Loris Ramponi
Osservatorio Astronomico Serafino Zani
Lumezzane (BS), ITALY
The availability of a “double STARLAB projector set-up” is extremely helpful when
complementary cylinders are used inside the dome. It is best to use two STARLAB projectors
under the dome in order to pass quickly from one image to another. When using two projectors
under the same dome it is possible to work continuously in the dark with easy transitions made
between cylinders. A cylinder change can be done on one projector while the other is
projecting. Examples of transitions might include: from Earth to the starfield; from tectonics to
a transparent colored cylinder with figures of dinosaurs; from the northern starfield in the
equatorial position to the southern starfield cylinder in the equatorial position, which allows for
a complete journey from North Pole to the South Pole.
The first results after using two projectors have been very interesting. Passage from the
Northern sky to the Southern sky is perfect. As the Northern cylinder is slowly turned off, the
light on the Southern cylinder is slowly brought up. This is accomplished with one console in
front of the operator while the other is opposite. The simultaneous use of two cylinders
produces some reflections of the main stars under the dome. These reflected images are like
meteors. (A special effect is obtained without auxiliary projectors!)
Simultaneous use of the geography cylinder with the other “Earth” cylinders (tectonics, ocean
currents, meteorology) is very useful. In fact, these last cylinders are complicated and it is
important to begin the lesson with simple geography of the globe and then show the geology,
oceanography or meteorology details on the map.
The possibility of combining, for example, the Greek mythology cylinder, with the Native
American cylinder increases the spectacular impact of STARLAB. This contemporary use of
two cylinders is very exciting when also combined
with the production of homemade cylinders. This
method allows for using many cylinders during a
lesson with the possible fast comparison between two
different cylinders at a time. For example, a prepared
cylinder about tissues of the human body could be
used with the biological cell cylinder.
Jerry Vinski examines the double projection system
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B. LIGHTING
·

Try a pale yellow filter to enhance the STARLAB “sun.”

·

Build a tubular auxiliary light for multiple uses (i.e. demonstrating star brightness,
temperature, color relationships or to illuminate an interpreter for deaf students, or just to
provide extra light for entering and exiting). Use a Sylvania 40 watt tubular light (like
those used in appliances, aquariums, picture lights, cabinet lights, etc.)

·

Auroras can be produced by shining a laser flashlight through the top of a Snapple bottle or
you can shine a single slide projector through an old swirl Pepsi bottle (or Coke bottle with
ridges) while it turns on a very slow turntable (Grangers 1 rpm motor $45).

·

You can increase the STARLAB side lamp reflected light if yellow or white paper is placed
on the case beneath them and you can reduce reflected light by placing black velvet material
beneath them; try a 55 watt red decorative bulb for interpreters and/or student writing. Try
many different materials under the side lamps for a variety of effects! (i.e. pale blue for
twilight….can you find something that would create an aurora?)

·

Doug Seager has a method for creating surround vision earthscapes and moonscapes by
making the landscape on a small (4.5 cm) plastic dome. This dome is then mounted on a
tube with a light source inside.

·

All About Light - Paul Krupinski
“When I present the show on light, I use a power supply which can be purchased though
Edmund Scientifics Fall 2001 catalog (1-800-728-6999). They are $159.95 and each
element glass tubes run $26.95 each (page 43). Diffraction grating film sheets can also be
purchased through Edmund (page 47) - two sheets12"x 6" (30.48 cm x 15.24 cm) are $7.95.
A box of 50 glass mounts (AAA-002) are approximately $16.00
Each from Wess Plastics, Inc. Hauppauge, NY.

·

LASER! - Paul Krupinski
“Students of any age are fascinated with lasers. I now offer a program for grades 4 and up
called LASER! Students learn what the word laser really means, as well as understand this
useful tool in real world applications to medicine, science, entertainment, and everyday life.
During laser the presentation, I demonstrate a self-contained laser light show device. The
system uses a built in 5mW (MAX) 640 nm Diode LASER. A 20' (6.096m) long cable
permits remote control of the scanner/laser head assembly some distance from the
controller. Controller measures 7.5"x8.0"x2.0" (19.05cm x 20.32cm x 5.08cm)
scanner/laser head -3"x3"x4" (7.62cm x 7.62cm x 10.16cm) making this device very
portable and light-weight. It's a bit pricey at $395.00, but it's a great teaching tool...call 1909-278-4887 for more information.”
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“Permanent Cove Lights for STARLAB”
by George Hastings
Aerospace Educator, Mathematics & Science Center
Richmond, VA
USA
During the first session of the Summer, 1990 POPS Institute at the Lawrence Hall of Science in
Berkeley, California, I was impressed with the addition of aluminum can cove lights to the
STARLAB portable planetarium. They made it possible to conduct a variety of activities that
incorporated observing and writing. The downward directed lights made it possible to record
observations and notes on paper while keeping the upper part of the STARLAB dome dark
enough to see the stars.
When I got back to Richmond, Virginia I experimented with making my own cove lights but I
found it time consuming to tape up the aluminum can lights and the connecting wires around
the STARLAB each time I set up. I found myself wishing for a way to install permanent cove
lights that would not interfere with rolling up, strapping and putting the portable planetarium in
its carrying bag. Aluminum cans as light shades were much too large and certainly too fragile, I
needed something smaller. I experimented with black plastic film canisters and miniature
Christmas lights and found that by cutting the film canisters in half longitudinally, the miniature
lights and the film canister light shades can be installed permanently around the STARLAB
dome without interfering with the process of rolling it up. If you’d like to try it, here’s what
you’ll need:
*
*
*
*
*

a set of all red miniature Christmas tree lights (the red preserves the eyes’ dark adaption)
a single strand of insulated bell wire equal to twice the length of the strand of Christmas
lights, plus ten extra feet
a 110-volt in-line potentiometer (dimmer)
a roll of silver duct tape
twelve black plastic film canisters

First, cut the strand of miniature lights 6 inches (15 cm) from the plug. The string of lights
looks like a double strand with lights spaced about eight inches (20 cm) apart, but it really isn’t.
It is a single strand of lights spaced about sixteen inches (41 cm) apart. It has been doubled
back on itself and twisted together.
Untwist the lights to get a single strand twice as long. Strip the insulation off both ends of the
wire. Strip the insulation off both ends of the plain (bell) wire and twist one end of it with one
end of the string of lights. Twist the plain wire and the light string together to make a string of
twenty-four lights spaced sixteen inches (41 cm) apart. Splice the dimmer switch into one side
of the double strand, near the plug end, allowing enough extra wire to reach from the edge of
STARLAB to the center (about eight feet or 2.4 m).
Starting just to the right of the STARLAB entrance as you enter, use the silver duct tape to tack
the spliced end of the string of miniature lights to the wall, 30 inches (76 cm) from floor level.
The expanded string of lights should just reach around the circumference of STARLAB. Use a
sharp pencil to make a small hole in the wall of the STARLAB just past the last light in the
strand. Run the extra wire through the small hole to the outside of the STARLAB. The wire
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will come out very close to the entrance, between the wall of STARLAB and the entrance
tunnel. Put duct tape over the hole, both inside and out. Tape the extra wire straight down the
outside of STARLAB to the point where it touches the floor and curves under. You should
have about eight feet (2.4 m) of double wire left at this point.
Install the dimmer switch in the wire, about a foot (30 cm) from the end, and attach a standard
110 volt plug. You will have enough wire to be able to run an extension cord inside and control
the brightness of the miniature lights while you are using the STARLAB projector.
Get a dozen empty black plastic film canisters (free from any photo processing business!). Use
a pencil or ballpoint pen to mark carefully where each should be cut in half the long way. Use
an Exacto knife to cut each canister in two. Use six-inch (15 cm) pieces of duct tape to fasten
each canister half, open end down, over each miniature red light. The final step is to cover the
wire, lights and canister halves carefully with one long piece of silver duct tape all the way
around the circumference of STARLAB.
The light level can be controlled with the dimmer switch from the center of the room during a
lesson. At the brightest level these lights will provide just enough illumination to take notes,
read a star chart or record data from observations. They are sturdy enough and yet small
enough to be rolled up inside the STARLAB when you are ready to store it!
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“STARLAB Cove Lighting System”
by John Lang
Clear Skies, Portland, OR
USA
There are a number of activities that can be more easily done in a STARLAB if you have a
good cove lighting system. Most cove light systems do not appear to have these necessary
attributes:
1.
2.
3.
4.

Even, controllable red lighting that shines from over the audience’s shoulder.
Fast and easy to set up.
Safe, uses a minimum of cords and little or no heat output.
Rugged, easy to assemble, and replace light bulbs.

With the help of Radio Shack and Velcro (http://www.velcro.com), a great lighting system can
be had. The system is a flexible tube of variable brightness red lights which completely circles
the dome and leads partway down the entrance tube.
Just get two Realistic Chase Lighting Systems (catalog #42-3042; around $40) and cut off the
chase controllers. You cut four wires on each string of lights, the three separate “chase” circuits
are wired together for one electrical “leg” or positive circuit. Keep them separate from the
negative or return circuit (it’s a larger wire). You connect the two strings of light ropes together
as if they were the top of a “T.” Attach about three meters of two-conductor power cord to this
junction (enough to reach your operating position) where you attach a high quality RF protected
(rotary or slide) dimmer in a plastic electrical box. Finish with a three-conductor power cord
and plug.
Turn on the projector without a cylinder to locate the height of cove. Drop down 10 centimeters
(be consistent) and attach the soft side of the Velcro to the dome seams, over the door and down
the side of the entrance tube. You need at least a two-inch (5 cm) tab of Velcro to hold the
weight of the light rope. Cut the pieces of hook side Velcro that will go around the light rope
15 centimeters long. To place the hook side of the Velcro to the light rope, use the seams of the
dome as your measuring guide. Peel adhesive paper backing from the 15 cm (hook side) pieces,
center the light rope on the Velcro and wrap ends around and together to create a five
centimeter tab which sticks out. To use up the extra amount of soft Velcro that this generates, I
put two eight centimeter pieces of the soft Velcro side by side on the dome seams.
For travel or storage I coil the rope light so it fits around the projector bulb assembly.
It will cost about $100 for this lighting system but it is well worth the cost in its clean
professional look, effectiveness, short set up time and durability. If you want the light rope to
sequence too, call me as that can be done but it’s a little more complicated to wire.
Editor's Note: Now for about $10 USD you can go to a large hardware store and purchase
an 18' Super Bright Rope Light Kit (#775 096 Red) This is an Indoor/Outdoor lighting
flexible tube with quick connections to create any length up to 200 feet. It is 54 watts,
impact-resistant bulb, solid core PVC with 1 bulb per inch. Plug this into (or hardwire in) a
regular or remote dimmer and you have the same great lighting system!
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“IT'S DARK IN HERE! AUXILIARY LIGHTING FOR
STARLAB”
by Kris Mc Ca11
Sudekum Planetarium, Cumberland Science Museum
Nashville, TN
USA
GLPA 1998
Abstract: A simple, compact, and effective general lighting system for providing subdued floor
illumination or brighter full dome coverage in a portable planetarium will be demonstrated.
Schematics will be provided.
Robert Rodriguez, former Planetarium Technician, wrote the following. "The Planetarium is a
great way to enlighten folks about the wonders of the night sky. The portable planetarium is a
fantastic way to bring this enlightenment to the people, wherever they may be. Unfortunately, the
path to enlightenment is not always so easily lit. "
When the Sudekum Planetarium first started operating a STARLAB back in 1991, additional
interior lighting was provided by a 55 watt light bulb and a dimmer mounted on a small board
and set next to the star projector. This was not very conducive to dark adaptation, and it cast a
large and annoying shadow on the opposite side of the dome.
Our educators wanted more light in the dome that was not too harsh and avoided casting
shadows. They wanted more downward illumination for when people entered –so as not to blind
them, and they wanted independent control of upward and downward lighting circuits.
What follows is a simple recipe for a lightweight and
low-tech solution to lighting the interior of the portable
dome that is fairly easy to build and relatively
inexpensive. This design is the result of several months
field testing and the combined input of Planetarium
Technicians Wiley Vaughan, Eleanor Williams, and
Robert Rodriguez and Planetarium
Educators Waylena McCully and Sharon Mendonsa.
Ingredients:
1/8 inch ( 0.3 cm) plywood
2 pieces 12 inches x 18 inches (30x45 cm)
2 pieces 12 inches x 5.5 inches (30x14 cm)
1/2 inch pine (1.3 cm)
2 pieces 2 1/2 inches x 45/8 inches (6.5x14 cm)
4 pieces 2 1/2 inches x 12 inches (6.5x30 cm)
4 pieces 2 1/2 inches x 1 1/4 inches (6.5x2.9 cm)
4 pieces 3 in x 3 inches (7.6x7.6 cm) (for mounting sockets)
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1/2 inch #4 wood screws (1.3 cm)
3/4 inch #4 wood screws (2 cm)
1 inch #4 wood screws (2.5 cm)
1 inch (2.5 cm) continuous hinge -holes should accommodate #4 wood screws
7 foot (2.1 m) extension cord wire
1 3 pronged male AC plug
1 set of 6 pin, male and female Jones connectors
yellow wire nuts
wire ties
black spiral wire wrap
2 Lutron C600 Centuron dimmers
4 medium base 660W, 250V lamp sockets
4 rubber feet
flat black paint
semi-gloss clear coat
SIDE LAMP MODIFICATION
A few years ago a contributor was in an auto parts store and found a pair of tail-light lenses for
a 1948 Ford truck in a sale basket. These cone shaped lenses fit nicely over the side lamps on
the STARLAB projector. To attach the lenses, put a small piece of Velcro (hook side) on the
tail-light lens and the matching piece (fuzzy side) on the projector. In this way, simply “stick”
the red lenses over the side lamps with a minimum of effort with no messy tape to content with.
GLOW-IN-THE-DARK PAINT
· Glow-in-the-dark paint can be quite useful in creating special effects for the dome. A neat
one is glow-in-the-dark horizons. The horizons consist of two-inch (5 cm) tall strips cut from
poster board. The design for a horizon should include things that are present in the student’s
environment. After you have drawn your landscape on to the strips of poster board, cut them
out and paint them with about three coats of the luminescent paint. Be sure to stir the paint
well! You will have to decide whether a full circumference horizon is needed, or just strips
about four feet (1.2 m) long taped or Velcro under the cardinal directions. After the paint has
dried, laminate the strips so as to greatly strengthen them and prevent them from tearing. To
determine where the strips go on the dome, turn on your projector’s projection lamp with no
cylinder on. Make sure the side lamps are set low. The dome will then be illuminated to about
thirty inches (76 cm) above the floor. Tape or Velcro the strips to the dome where the
illumination line from the projector ends. Luminescent paint is available from Edmund
Scientific or just about any craft store.
·

You might want to create a set of glow-in-the-dark direction finders too. Just cut two- or
three-inch (5 to 7.5 cm) letters and paint them with luminescent paint. Go to a baseball card
shop and purchase four clear, rigid plastic card holders for about 50 cents or so. Place the
letters in the card holders and tape or Velcro to the dome. These markers should glow
continuously through a normal class time. Have students run a “white” flashlight over them
to “charge” them up periodically. Even better yet, leave a bright light on (sun simulator)
between classes and the horizons and markers will be charged when you re-enter the dome
with the next class.
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·

Another possible use of glow-in-the-dark paint is on an inexpensive telescoping (antenna)
pointer available at office supply stores. The head is large enough to cover with masking
tape and then paint with luminescent paint. These $2.36 pointers will work well for a pair
of students working together to point out constellations.

·

Another idea for luminescent paint might be to have each student write or print, with
stencils, his/her name on an index card in luminescent paint. These cards can be held up for
the teacher to choose volunteers during a lesson.

UV LIGHT
When utilizing UV light in the dome, for the PASS Colors in Space lesson, Woolite can be used
as a detector. You can paint it on anything, and it is completely invisible if you paint it on your
skin. One contributor knows this because the big shooting stars painted on her cheek really
shocked the kids when UV light was turned on and her face fluoresced. And because it was
invisible under standard light, she failed to scrub it off completely that night. It must be very
drying because the next day a not-so-lovely dry red spot appeared on her face and remained
there for several days! So, don’t make that mistake while you are having fun with it!
HALOGEN FLOOD LIGHTS
When presenting PASS Volume 8 “Colors in Space” lesson, halogen floods seem to work best
for an almost pure white light source. You may have to double up the gels for blue (RoscoLux
#83) and green (RoscoLux #94) to get enough intensity of color. A three-pound (1.4 kg) coffee
can be used to hold the flood light and slide jell shields on and off the top of the can for
different colors. The gels don’t get overheated and, with practice, no white light escapes.
However, a compact three-can system can also be built and used so color combinations can be
shown.

Illustration: Halogen Flood Light
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SIMULATED CAMPFIRE (STARLAB News Fall 2000)
The campfire is especially effective in creating the feeling of being
outdoors and can be complemented by nature sounds or Native
American music. You can create your own simulated campfire by
completing the following steps:
·

Cut out several strips of red, orange and yellow acetate or
cellophane 12 to 18 (30 to 46 cm) inches long and 1 to 2 (2.5 to
5 cm) inches wide. The number needed depends on the diameter
of the base being used. (Diagram 1).

·

Cut pieces of 18 to 20 gauge florist wire that are approximately two-thirds the length of the
cellophane strips. (Diagram 1).

·

Glue or hot glue the wire to the middle of the strips (lengthwise) leaving approximately 1 to
2 inches (2.5 to 5 cm) sticking out of one end of each strip and short of reaching the other
end. (Diagram 1). The strips may overlap each other when being positioned on the base.

·

After the glue dries, stick the strips around the outer edge of a Styrofoam wreath form (12
inch or 30 cm diameter). (Diagram 2). Depending on the thickness of the material used, the
top of the strips will flop down a bit. Bend the strips (wire) in toward the center of the
wreath form to create a pyramidal effect.

·

Place a variable light source on the end of the upright STARLAB projector case opposite
the projector. Use a 3-watt flicker flame bulb in the light socket (never use a higher wattage
or a different type of bulb as it could melt the cellophane). The flicker flame bulb produces
a realistic "flickering campfire" effect.

·

Place the ring of strips over the 3-watt flicker flame bulb to create your campfire.
(Diagram 3). For some especially realistic effects, you can stick twigs into the Styrofoam
base of the campfire on the outside of the strips (see photo) or you can cover the Styrofoam
base with moss or paint it dark brown. Make sure that the light source used to illuminate the
campfire does not come in contact with the strips.
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C. PROJECTOR CASE MODIFICATIONS
Instead of using cove lighting, why not light your dome from the center?
One design lets you use a few low-wattage (refrigerator-type) bulbs which ring the star
projector platform. These bulbs are cheap, easily replaced, fully dimmable on 110 VAC (no
transformer required), and provide lots of light while staying cool to the touch of mischievous
fingers.
It would also be easy to build two or three separate circuits for colored lights. In addition to
lighting, this pedestal could house one or two slide projectors locked to shelf supports inside.
The enclosure would be vented with a small muffin fan; heat generated by the projectors could
escape, but light leaks and fan noise would be effectively dampened.
There is also room for storage of small items like pointers, cables, slide trays, etc. in the
pedestal unit.
With careful planning, a compact cassette player and speakers could also be designed into the
box for music or taped narration.
Handles and wheels make the whole thing portable.
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“STARLAB Case”
by Joe Halley and Mike Hackman
Davis Planetarium, Maryland Science Center
Baltimore, MD
USA
(A new design for a “Modified STARLAB Audio-Visual Case” was demonstrated at the 1993
MAPS conference.)
Major Parts List
1 STARLAB Case #SL-231
1 Kodak Ektagraphic III E projector
1 Marantz Model PMD 430 cassette player
1 Realistic #SA-150 amplifier
2 Bose #102 loudspeakers
1 AMX #MX40A remote control
2 Front surface mirrors and mechanisms
1 Standard wall dimmer
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D. SPECIAL EFFECTS PROJECTORS
The Special Effects Projector Sourcebook compiled by David A. Aguilar (1982) and revised
and reprinted by Undine Concannon (1997) contains a wealth of information and diagrams on
how to create the following special effects projectors. (Check the IPS website for updates:
http://www.ips-planetarium.org/sfx.html) You can obtain this book from: Charlene Oukes, Back Issues
Repository, Strasenburgh Planetarium, P. O. Box 1480, Rochester, New York 14603 USA voice: (+1) 716-2714320 fax: (+1) 716-271-5935 e-mail: charlene_oukes@rmsc.org or Chris Janssen, European IPS Repository,
Europlanetarium, Planetariumweg 19, B-3600 Genk, BELGIUM voice: (+32) 89 30 79 90 fax: (+32) 89 30 79 91
e-mail: planetarium@europlanetarium.com or Shoichi Itoh, Planetarium Director, Suginami Science Center, 3-3-13
Shimizu, Suginami-ku, 167-0033 Tokyo, JAPAN voice: (+81) 3 3396 4391

Ablation Trail
Asteroid Belt
Asteroid Belt in Motion
Asteroid Crashing
Allsky or Atmospherium
Aurora 1
Aurora 2
Aurora 3
Aurora 4
Aurora 5
Big Bang
Binary Star
Binary Star Disappearing
Black Hole 1
Black Hole 2
Black Hole 3
Black Hole Binary
Bolide
Cepheid Variable
Clouds
Colored Dome Effect
Colored Dome-Monochrome
Color Organ
Colored Rings
Comet
Constellation Figures
Constellation Outlines
Cosmic AC
Diaphragm ‘Glop’ Projector
Dust Storm
Earth Chord
Expanding/Collapsing Universe
Fireball
Firestorm
Galaxies Colliding
Globular Cluster
Hydrogen/Helium Atom

Image Rotator
Jupiter Clouds
Kaleidoscope 1
Kaleidoscope 2 (Dry)
Lasers & Graphic Designs
Laser Lumia
Lightning 1
Lightning 2
Lightning-Kodalith Master Graphics
Lightning Power Supply
Lightning Distant
Lunar Eclipse 1
Lunar Eclipse 2
Mars-Telescopic View
Meteor Shower
Moon Zoom
Multiple Images
Nebula 1
Nebula 2
Nova/Supernova
Seasons Changing
Shadow Projector
Slide Projector
Slip Rings Doubled Up
Solar/Stellar Prominences
Solar Wind Stream
Stellar Evolution
Sun
Sun Arcs
Underwater Effect
Unveiler Projector (Double)
Video Projector Stand
Video 3D-Animation
Viking-Extendable Arm
Warpspeed
Zodiacal Light
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BIG BANG SIMULATION
Simulating the "flash" of the Big Bang in STARLAB can be accomplished:
 By using a discarded disposable flash camera (you can probably get several for free from
your local film processing center). You can set these cameras and get them to flash even
thought the film had been removed. If you want to localize the flash, hold a tube (toilet
paper tube or paper towel tube) up against the flash bulb area. This idea is from Gary
Burgess.
 using camera "slave flash." These devices often accompany 35mm cameras and can be
independently controlled to set off a flash upon request. This idea is from Kenneth
Raisanen, Ontonagon Area Schools, Ontonagon, Michigan, kraisane@goisd.k12.mi.us.
LCD PROJECTION PANEL
You can place an LCD Projection Panel (computer controlled projection tablet) on an overhead
projector to get a wide screen projection of any computer program. The projector can be placed
near the periphery and the picture thrown across the diameter of the dome. Current prices range
from $2,000 to $4,000.
SINGLE SLIDE PROJECTOR
·

Planetarium, Museum, Display, & Special Application Projectors
Website:
http://www.radmar.com/
http://www.radmar.com/ordering.htm

The president of Radmar, Inc. wrote one of our contributors “...that quite a few planetarium
people are starting to use our projectors for single-slide projection, as with constellation
outlines. We have now listed a particular projector configuration which seems to be the most
popular. Model 1210 Planetarium Projector consists of a lightweight Model 1202-A
Crusader-Plus Filmstrip/Slide Projector (which is normally for 12V battery use) with a special
version of the Model 1223A-AC Power Module. The AC unit is supplied with a six foot (1.8
m) projector connection cord so that the lecturer can leave the AC unit on the floor or table and
hold only the lightweight projector body. This has been popular for portable planetarium use
where space is limited.” About $100 USD
Model 1214 Projector for Single Slides for Planetariums is the same as the Model 1210, but
with Dimmer Unit for reduced light during planetarium presentations.
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VIDEO PROJECTOR
At a Great Lakes Planetarium Association (GLPA)
meeting Steve Mitch spoke of using a Fuji video
projector in a mobile dome with great success. All you
need to get is a projector for $400 - $1,200 and a small
VCR. Sony also has a low cost video projector and
you can swivel the lens.

“Making a Paper Plate Planet Projector (P6)
for Portable Planetariums”
1998 GLPA Conference Proceedings
by Chuck Beuter
Granger, IN
USA
Abstract: In this activity, portable planetarium users make an inexpensive, hand-held device
that transfers the two-dimensional drawing of the planets in orbit around the sun to a projection
of solar system objects in the planetarium sky.
Recommended materials are a Mini Maglite® flashlight, a Chinet® paper bowl, a thick paper
plate, a large pin or tack, a pencil, and an illustration or tables indicating the position of the
planets or moon for the desired dates.
Turn over the bowl and on its bottom draw the planets in small orbits around the sun. Their
respective positions can be found in Sky & Telescope magazine, for example, or you can use
right ascension tables for more advanced lesson plans.
I prefer to mark out 24 hours of right ascension on the bowl’s rim first. I draw the earth near the
center of the bowl and mark nearby the location of the sun from the right ascension tables.
Finally, I draw orbits around the sun and place the remaining planets in mid-month positions.
From the earth draw a line through each of the planets and the sun and extend the lines down the
outer sides of the bowl.
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Midway down the bowl's side, punch a hole on each line to denote the respective planets. I use a
pin for planets and enlarge it only slightly with a sharp pencil. For the sun and moon, I enlarge
the hole additionally with the taper of the pencil.
In the middle of the plate, cut an "X" so that the flashlight handle will snugly fit through the
plate. Place the upside down bowl on the upright paper plate and tape them together, preferably
so the earth is centered over the plate’s hole. Your P6 is ready for use.
In the planetarium, remove the head of the Mini Maglite® so the illuminated light bulb is
exposed and insert the flashlight up through the bottom of the paper plate. Use caution and keep
the tip from contacting the paper, for the exposed halogen bulb is fragile. You should now be
holding the handle of the upright flashlight topped by a paper plate with an inverted bowl on it.
Align the device so that the P6 sun projection corresponds with the actual sun's position for the
given time. As you hold the flashlight, the paper plate should be in the plane of the ecliptic. The
projected planets, moon and sun will appear in their respective positions.
The sun serves as a clock. Because there is no horizon cut-off, the sun projection will remain
illuminated when it is below the horizon. If you know the sunrise and sunset time for that day,
you can interpolate to get the times between the sun’s horizon position and its noon or its
midnight position. With the diurnal motor on, you can demonstrate the rising and
setting of the planets, moon, and sun.
A key feature of the P6 is that the instructor can readily refer back and forth between the familiar
planar position of the planets in orbit around the sun and the position of the planets as seen from
earth.
As a variation on this theme, one can make a moon projector to show the relative positions of the
sun and the moon through the four primary phases. A hole punch yields clean, circular moons
and sun. Place black tape over half of the hole to project quarter moons.
For more paper plate activities go to Chuck’s Paper Plate Education Website:
http://analyzer.depaul.edu/paperplate/
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E. SOUND
Editor’s Note: Prices of the equipment are 1998 quotes.

“STARLAB Sound System”
by John Lang
Clear Skies
Portland, OR
USA
STARLAB’s ability to change a normal room into a sky theater ranks right up there with the old
“rabbit out of the hat” trick as far as seemingly magical transformations go. To complete this
effect and add drama to their presentations many “STARLABbers” have added sound systems
for background music and sound effects. A few problems quickly arise for most people:
1. You have to choose between second rate sound quality or too much equipment.
2. Assuming you do participatory shows---a lack of flexibility, too much changing of cassettes
for different sound environments.
3. Lack of microphone input.
4. Reliability.
In the past, I have used a variety of two cassette portable stereos and have found the sound
quality lacking. I have also dragged around a high quality stereo and fiddled around with too
many wires. I do a lot of programs in a day, sometimes in areas with a lot of outside noise. I
wanted the ability to utilize a headset microphone to enhance the comfort and effect of my
voice.
My current sound system allows me to have any combination of four independent sounds in
addition to a microphone. It is rugged professional equipment that sounds superb and involves
a bare minimum of cords. The key components to this system are a Fostex X-28 ($500)
multi-track cassette deck and a pair of powered speakers.
A normal cassette has four separate tracks similar to a four lane highway, two tracks running in
opposite directions. A normal cassette deck records the two stereo channels on two separate
tracks (for left and right stereo channels) going in one direction which is side A. Then you flip
the cassette (or tape deck reverses) and you play the other two tracks (left and right channel) for
side B.
The trick to a multi-track tape deck is it will record and play all four channels or tracks in the
same direction. You can record four different types of music or sounds on the four separate
tracks of a cassette. When you play the tape, this type of deck allows you to control the output
volume of any track independently.
For example, the tape I use the most has generic “space” music on channel one. Channel two
has Native American flute music. Channel three has ocean sounds (waves, sea gulls). Channel
four has the ubiquitous crickets, or night sounds. The trick is to pre-record your four types of
music in mono (due to the acoustics of a STARLAB, stereo sound is ineffective anyway) on
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each track. You need to record your own special tape. You then utilize the deck in the
“mixdown” mode when performing programs.
And I do mean performing! You just start the tape at the beginning of the program and you just turn
up (via a fader-type volume control) the sounds you need when you want them. Space music for the
beginning, flute music for the Native American cylinder, crickets for the starfield and ocean sounds
for Treasure Island, all at your fingertips. You can have a complete sound bank depending upon
how many cassettes you record.
The Fostex X-28 also has four more inputs. This allows you to connect and independently control
the volume of a Sure SM-10 ($130) headset microphone and three other playback (CD, VCR,
synthesizer) devices.
To alleviate the excessive equipment problem, self-powered speakers are the ticket. There are a
number of speakers that have their amplifiers built in on the market (Bose, Sony, etc.) but I found
the AR active partners ($300) sounded the clearest.
Granted this system is rather expensive, around $930 retail, but the effects are tremendous. This is
an ultimately flexible, astounding sounding system that does more with less.
VOICE AMPLIFICATION
·

Bob Summerfield, creator of “Astronomy To Go” often presents STARLAB lessons in very
noisy environments, he uses a VHF wireless microphone by Telex. (Shure is another good brand
name.) He says that the Radio Shack clip-on version is not good because you get too much
feedback and it picks up too much extraneous noise. It is best to be aware of the terms “true
diversity” (multiple channels) vs. “non-diversity” (one channel). He explained that it may cost
more but two channels are better as it automatically switches back and forth to avoid
interference. Amplifiers can be purchased inexpensively from a local pawn shop. A 25-watt
keyboard amplifier is best and you will need to cover the dials with plexiglas or fiberboard to
keep stray hands from experimenting with the volume!

·

A Mini-Vox hand-held amplifier works well in a portable
planetarium. It is a 5.5 pounds (2.5 kg), one-piece molded
case and steel grill. An input jack allows you to plug in a
Walkman® or CD player so you can playback
pre-recorded audio material. Includes wired microphone
and shoulder strap. Comes in black, yellow, blue or red.
It can also be used with a hand-held or wireless
microphone system. About $200 USD
http://www.francisav.com/minivox.htm
http://www.anchoraudio.com/pdf/mvx.pdf
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XV. OPPORTUNITIES
FOR
TRAVEL

1

“Come to a Conference!”
by Susan Reynolds Button
OCM BOCES MST Center
Syracuse, NY
USA

Accommodation for Portable Planetariums at Regional and IPS
Conferences and PIPS Meetings:
It is certainly exciting to see that portable planetarium workshops are not only being
accommodated but also highlighted at an increasing number of conferences. It is
heartening to see that the users of mobile domes are being sought out and contribute their
experiences and knowledge at these get-togethers. A recent GLPA conference was a
prime example of this new trend. Five STARLAB domes were utilized and all
conference delegates entered either a small dome or the Super dome for a workshop
and/or competition in a STARLAB Challenge. Participants were able to see how very
effective lessons can be conducted in these small domes using extremely low tech or high
tech equipment and many were pleasantly surprised at the high quality starfield in both
sizes of the dome.
This is a picture of John
Meader Running a
workshop at one of the
regional conferences.
A Portable Jamboree
(portable planetarium miniconference) was held
during a Middle Atlantic
Planetarium Society
(MAPS) Conference. This
involved a full agenda of
workshops, lessons, and
demonstrations.
During the IPS Conferences, delegates are treated to a wide array of portable dome
experiences and encouraged to share their expertise. Ample time is provided for
planetarium colleagues to become acquainted with the various brands of mobile
equipment and explore possible uses of these planetaria in their countries. This is how
people discover that using a portable planetarium is an effective way to bring astronomy
and space science to grassroots populations and also to entice many people to come to a
larger stationary facility.
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The First PIPS Meeting participants!
(Some of you will remember! 1988?)

Doug
Seager

John
Odonish
Lindarae Bauer
Patrick
McGinn
Missing from photo:

Cliff
Ehmke
Wendy Suozzo
Laura
Lehtonen

Annette Fred
Bill
Salsbery Arnold Ottoman
Susan Reynolds Button
Peter
Schwartz

Gloria Maybie and Peter Tigh

What is a PIPS Meeting? Meetings of Powerful Interactive Planetarium Systems (PIPS)
are usually held twice a year in the North Eastern USA. This is a time provided for those
primarily interested in using a portable or small stationary planetarium to present
participatory lessons to school children and their teachers. Typically teacher planetarians
who are working either full or part time in a small or portable planetarium do not attend
regional meetings. This may be due to lack of funds to pay for registration, travel, and
room and board. It may also be due to a perception held by the teacher that these
meetings are strictly for "professional" planetarians who work in big dome planetariums
and run "shows." Additionally, it is difficult for these people to take three or four days
off from the school week to attend a conference.
These mini-conferences are geared so that teachers only miss one school day (or you can
hold it on Saturday) and the only costs will be travel, room and food because the host can
3

get some funding from Learning Technologies, Inc. to hold this kind of meeting (just
make sure you have a STARLAB at the meeting and show off its capabilities!). One-day
PIPS meetings that have been held in the past, at various locations in the northeastern
USA, have drawn 20 to 40 people. The majority come from small towns close to the
meeting location, but some people travel great distances to attend. All participants said
that these meetings were a well-needed "shot in the arm" to their efforts in teaching
astronomy.
This kind of mini-conference could be replicated in all areas of the country and serve as a
way to promote collaboration between colleagues who are usually quite isolated,
especially between portable planetarians who are large in number and impact astronomy
education at such an important level.
The PIPS Program:
Registration usually begins at 8:30AM and sessions run from 9:00 AM to 12 Noon and
1:00PM to 4:00PM each day (you can hold a two day meeting) with a one hour break for
lunch and talk. This hour will be used for discussion and experimentation. A portable
dome or two, if needed, is made available. Also at this time materials are available for
participants to peruse and review. These materials include audio and videotapes, printed
lessons with pre and post planetarium lesson activities, computers with web access and a
list of suggested sites to visit. All of these things are extra, basically the idea is just to get
people together to share.
Workshops include demonstrations and experimentation using the planetarium as a
laboratory for observing, predicting and recording changes due to the rotation and
revolution of the earth and/or changes in latitude. Other workshops are aimed at using
the planetarium to promote learning across the curriculum using art, music, poetry and
literature.
Mobile planetarium users can benefit from interacting with presenters who either
run a business with their portable planetarium or run some form of outreach
program. So please attend a conference or hold your own PIPS mini conference
where users are encouraged to participate by attending or presenting a workshop,
lesson, or demonstration of a concept or a piece of equipment. Contact Learning
Technologies Inc. and ask about a stipend for holding one of these meetings at your
location.

“Learning Technologies Honoraria Program”
Learning Technologies Inc. has in place an honorarium program whereby you can be
honored for your work at workshops or in print.
All you have to do is submit a plan for a paper or workshop to LTI for approval. Support is
available for travel, lodging, meals and conference expenses up to a maximum of $1000.
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Names, addresses and telephone numbers of workshop participants must be collected and
sent to LTI for documentation.
You can also receive an honorarium for articles about your STARLAB program. Subject
to prior approval by LTI before submission. Please contact the Director of Promotions
for the details of this terrific program.

“Teacher Abroad Opportunity”
A week in the North of Italy:
A Proposal for an American Planetarium Operator
Each year, since 1995, Serafino Zani Astronomical Observatory (Lumezzane/Brescia), in
collaboration with the IPS Mobile Planetarium Committee and with the support of Learning
Technologies, Inc., hosts an American Planetarium Operator who presents lessons with the
itinerant planetarium STARLAB to High School students of English, and since 2001, some
Elementary school students. Transportation from the United States is provided, along with
bed and meals.
Each participant to date has felt it was an excellent adventure and they represented well
the community of STARLAB educators. If you are a qualified and talented individual
who resides in the USA and works with STARLAB please ask for and complete an
application
Here are some tips for a successful contest entry:
¾ Make sure that you emphasize your experience with STARLAB (Learning
Technologies, Inc wants you to represent their product well.)
¾ Send an audiotape of a "live" lesson. (Loris Ramponi, the Italian host for this
adventure, wants to hear the way that you interact with students.)
¾ Provide a script of your lesson, a list of specialized vocabulary and copies of any
materials you will use in a pre or post planetarium lesson activity. (This gives
students a chance to learn more English words as well as more science. If they have
these materials before you arrive they can practice and be prepared to learn more.
This also makes it easier for you to feel free to adlib a bit and not have to quote your
script word for word. They will get the ideas more quickly and be able to respond
more freely.)
¾ Make sure you include some Native American mythology as part of your lesson.
(The Italian people are really interested in this and each participant has already
presented some myths. You can write to Loris at info@serafinozani.it and get
information about what topics and myths have already been presented in the past
and/or what he would like to see in your lessons.)
¾ Get your application in on time. (I need to send copies of all applications to Jane
Sadler and Loris Ramponi and then confer with them to pick a winner. This takes
time and you need to know if you won before school lets out so you can make plans
for October.)
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¾ Apply more than once. (If you are not selected--try, try again. Ask for comments
about why you were not selected and what you can do to make your next application
better. You can do it and we will give you help!)
This is a golden opportunity; don't let it pass you by!
For other information got to the Website: http://www.cityline.it/CULT/frame_photog.htm
and to receive the report of the previous experiences of American Lessons with Italian
Students, write to:
Susan Reynolds Button
IPS Portable Planetarium Committee
OCM BOCES Planetarium
PO Box 4754
Syracuse, NY 13221, USA
Phone: 315-433-2671
FAX: 315-432-4523
E-mail: sbutton@ocmboces.org
or
Loris Ramponi
Osservatorio Astronomico Serafino Zani
c/o Centro studi e ricerche Serafino Zani
Via Bosca 24 - CP 104
25066 Lumezzane (BS), Italy
FAX: 30/87 25 45
E-mail: info@serafinozani.it
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XVI. RESOURCES
FOR
SUPPORT,
EQUIPMENT
AND
MATERIALS
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A. ORGANIZATIONS (Listed Alphabetically)
Association of Astronomy Education (AAE)
Tim Slater
University of Arizona
Department of Astronomy
Tucson, AZ 85721 USA
Telephone: 1-520-621-2288; FAX 1-520-621-1532; e-mail: tslater@as.arizona.edu
Website: http://solar.physics.montana.edu/aae/
Currently, there are no membership dues. If you would like to receive their electronic
announcements, please send a blank e-mail to: astroed_news-subscribe@yahoogroups.com
(send astroed_news-unsubscribe if you need to disconnect)
This is the only US group exclusively dedicated to improving astronomy education at all levels, from
kindergarten to college. Founded in 1977 as an outgrowth of a National Science Teachers
Association task force, the Association’s goal is to help members by disseminating activities in order
to promote a quality of astronomy education which will enhance the scientific literacy of students.
AAE encourages the development and exchange of information about effective curricula, materials,
facilities, and groups as a means of enhancing the teaching of astronomy.
The association’s annual meeting takes place in conjunction with the spring NSTA meeting. AAE is
co-sponsor of Astronomy Day, and encourages other similar activities which promote astronomy
education at both the national and international level.
European Association for Astronomy Education (EAAE)
c/o European Southern Observatory
Karl Schwarzschild
Straße 2
DE-85748 Garching bei München, Germany

Website: http://www.algonet.se/~sirius/eaae.htm
The purpose of the Association is to improve and promote astronomical education at all levels in
all institutions involved in teaching astronomy in Europe.
Any person residing in a European country is eligible to become an EAAE member as long as
she/he meets the requirements of membership and pays his/her annual dues. If you live in one of
the 17 member countries, you can contact the National Representative (see list on the website) in
question to obtain details.
International Dark-Sky Association (IDA):
"To preserve and protect the nighttime environment and our heritage of dark skies through
quality outdoor lighting." International Dark-Sky Association, 3225 N. First Ave., Tucson, AZ
85719 USA; Telephone: 1-520-293-3198; FAX: 1-520-293-3192
e-mail: ida@darksky.org; Website: http://www.darksky.org/ida/
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Just in case you have received this handbook and are not an IPS member, here is some
information about the organization that supported this publication. If you visit the IPS
website, http://www.ips-planetarium.org/, you will find a wealth of information to help you
and a more extensive list of resources that you can access.
International Planetarium Society (IPS)
Shawn Laatsch, Treasurer/Membership Chairman
Gheens Science Hall & Rauch Planetarium
108 West Brandeis Avenue
University of Louisville
Louisville, KY 40292 USA
Telephone: 1-502-852-5855
FAX: 1-502-852-0831
e-mail: 102424.1032@compuserve.com
Website: http://www.ips-planetarium.org/
·

The International Planetarium Society is the largest group of planetarium professionals in the
world. From its beginning in 1970, membership has grown to more than 600 planetarians,
representing public schools, colleges and universities, museums and public facilities of all
sizes around the globe.
The primary goal of the Society is to encourage the sharing of ideas so that its members may
serve their communities better. Many IPS members have developed creative solutions to
mutual problems encountered in their everyday work; IPS membership can help keep
planetarians from re-inventing the wheel. In 1982, for example, IPS published a “Special
Effects Projector Sourcebook,” with planetarians contributing construction plans for more
than 50 of their favorite special-effects projectors. IPS provided the Sourcebook free to its
members that year. Together with publications from previous years and new publications in
development (available at low cost), IPS members can acquire a resource library of valuable
information.
IPS is composed of regional affiliate organizations from around the world and representatives
from those affiliates, plus the elected officers, make up the Executive Council, the ruling
body of the organization. All of these are unpaid volunteers. In addition, other members
serve on committees and write articles for the journal, so any member who wants to serve
his/her professional organization can surely find a spot, and volunteers are always welcome.

·

The IPS Portable Planetarium Committee, for mobile planetaria, was developed in
recognition of the need for a support system to aid the “little guys” in the field of planetarium
professionals. Portable planetarium and small stationary planetarium users have much in
common. Both generally use their domes for presenting interactive lessons using
participatory techniques and need to use low cost special effects. Space is limited in both
and budgets are microscopic. Therefore, some small stationary users are included in our
membership. New members are not only welcome but also actively sought out and
encouraged to share expertise and problems with others.
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·

Portable Planetarium Committee resources that can be accessed include:
1.

A database of noteworthy portable planetarium professionals world-wide has been
compiled. These specialists are available for career and technical consultation and
many also present workshops.

2.

Materials from the IPS Public Domain File of curricula and pre/post planetarium visit
activities are available upon request. See the “Public Domain Section” of this
handbook for more information.

3.

“Mobile News Network,” is a column published in the IPS quarterly journal,
Planetarian. This column is of interest to portable and small planetarium users who
wish to keep in touch with other users, share expertise, get questions answered or
learn of new materials available and opportunities for travel/education.

4.

Regional PIPS (Powerful Interactive Planetarium Systems) meetings are held at least
twice a year. These informal one-day confabs are held so that participants may
review materials available in the public domain file, demonstrate lessons and
techniques to colleagues, experiment with special effects devices and discuss
solutions to common problems. Spirits are high, laughter abounds and generosity
flows as we put our “domes” together and share tricks of the trade.

5.

A European meetings for small and portable planetaria are held occasionally. We
attempt to organize these meetings on the odd numbered years.

6.

An International meeting is held biennially on even numbered years at the IPS
conference.

7.

Planetarians are not required to join the International Planetarium Society to take
advantage of many of these services. They must join, however, to receive the
quarterly journal and attend the International meeting.

·

In 2002, the cost to join the International Planetarium Society (US dollars) is:
An individual membership is US$50.00 for one year, or $90.00 for 2 years. An institutional
membership is $200.00 the first year, with $100.00 yearly renewals thereafter. IPS also offers
library subscriptions to the "Planetarian" only for $36.00 per year.

·

The International Planetarium Society World Wide Web Home Page can be found at:
http://www.ips-planetarium.org/ Go to this page to find out more and to join IPS.

·

On the following page is a questionnaire you can fill out if you would like to be included in
the IPS portable planetarium database.
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IPS PORTABLE PLANETARIUM COMMITTEE
QUESTIONNAIRE
To be included in the IPS portable planetarium database, please complete this form and FAX,
e-mail or snail mail it to the address listed below.
NAME:_________________________________TITLE:________________________________
ADDRESS:____________________________________________________________________
______________________________________________________________________________
TELEPHONE:___________________________FAX:__________________________________
E-MAIL_______________________________________________________________________
1. List the kind(s) of planetarium(s) you work with:________________________________
______________________________________________________________________________
2. Describe how the planetarium(s) is used (as a business, rented out, sent with instructor, etc.)
______________________________________________________________________________
______________________________________________________________________________
3. List any other locations that use a portable planetarium that you are aware of______________
______________________________________________________________________________
______________________________________________________________________________
4. Other comments (please feel free to use the back):___________________________________
______________________________________________________________________________
Please return to:
Susan Button
OCM BOCES Planetarium
6820 Thompson Road, PO BOX 4754
Syracuse, NY 13221 USA
FAX: 1-315-432-4523
e-mail: sbutton@ocmboces.org
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Contact your local organization and other organizations to take advantage of what
they have to offer.
A perfect example of a valuable resource is the publication
pictured here. The Association of French-Speaking
Planetariums publication, shown here, is packed with
information and contacts that are extremely valuable for
portable planetarium users. Through the hard work of its
editor, Jean Michel Fadit, it is an exceptional resource for
French-speaking planetarium directors and staff.
The maps below are excerpted from this publication.

As you can see, both France
and Italy have a very large
number of portable
planetariums. A list of all
the directors and their contact
information can be found in
the magazine too.
Portable planetarium users
are served especially well by
both the APLF and Italian
Planetaria’s Friends
Association because such a
large number of their
members work with mobile
domes.
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Most regional organizations have their own meetings, publish proceedings, and some
have script and slide banks. All of the materials each group has are usually available for
the cost of duplication. There may also be a membership fee that helps pay for the
development of new materials. So, contact your region’s organization and collaborate
with colleagues!
The following is a listing of planetarium organizations around the world that are
affiliated with the International Planetarium Society. Websites and e-mail addresses
are shown as appropriate. These addresses and websites will change over the years
so make sure you verify the information at the IPS website: http://www.ipsplanetarium.org/
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IPS Affiliate Organizations
Association of French-Speaking
Planetariums
Agnes Acker
Observatoire de Strasbourg
11 rue de l'universite
67000 Strasbourg, France
voice: (+33) 03-90-24-24-67
fax: (+33) 03-90-24-24-17
e-mail: ACKERAgnes@aol.com,
acker@astro.u-strasbg.fr
Association of Mexican Planetariums
Gabriel Muñoz Bedolla, Director del
Planetario Centro de Convenciones
y Exposiciones de Morelia
Av. Ventura Puente y Camelinas
Apartado Postal 78
58070 Morelia Michoacan MEXICO
+52 (43) 14-24-65 planetarium
+52 (43) 14-84-80 fax
e-mail:
cconvenciones@michoacan.gob.mx
http://michoacan.gob.mx/turismo/3036/c
convenciones.htm
Association of Spanish Planetariums
(APLE)
Antonio Camarasa
L 'Hemisferic
Avenida Institutio Obrero de Valencia
Esquina Autovia de El Saler
46013 Valencia, Spain
voice: (+34) 96 33 55 330
fax: (+34) 96 33 55 331
e-mail: acamarasa@cac.es

Australasian Planetarium Society
web site:
http://home.vicnet.net.au/~apsweb/
Glen Moore
Planetarium, Science Centre
University of Wollongong
Northfields Avenue
Wollongong, NSW 2522
Australia
voice: (+61) 2 42 865000
fax: (+61) 2 42 836665
e-mail: gkm@uow.edu.au
British Association of Planetaria
(BAP)
Teresa Grafton
London Planetarium
Marylebone Road
London NW1 5LR
England, United Kingdom
voice: (+44) 171-487-0310
fax: (+44) 171-465-0862
e-mail: Teresa.Grafton@madametussauds.com
Canadian Council of Science Centers-Planetarium Group
John Dickenson
Managing Director
Pacific Space Centre (home of the H. R.
MacMillan Planetarium)
1100 Chestnut St.
Vancouver, BC V6J 3J9
Canada
voice: (+1) 604-738-7827, ext 234
fax: (+1) 604-736-5665
e-mail:
jdickens@hrmacmillianspacecentre.com
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Council of German Planetariums
(RDP)
Dr. Wolfgang Wacker
Planetarium Mannheim GmbH
Wilhelm-Varnholt-Allee 1 (Europaplatz)
D-68165 Mannheim, GERMANY
voice: (+49) 621-41-94-20
fax: (+49) 621-41-24-11
e-mail: Planetarium.Mannheim@tonline.de
European/Mediterranean
Planetarium Association
web site: http://www.artofsky.com/epn/
Dennis Simopoulos
Eugenides Planetarium
Syngrou Avenue-Amfithea
Athens, Greece
voice: (+30) 1-941-1181
fax: (+30) 1-941-7372
e-mail: dps@eugenfound.edu
Great Lakes Planetarium Association
web site: http://www.glpaweb.org
Susan Reynolds Button
OCM BOCES Planetarium
Rodax Bldg #8
6075 E Molloy Rd
PO Box 4774
Syracuse, NY 13221
voice: (+1) 315-433-2671
fax: (+1) 315-433-1530
e-mail: sbutton@ocmboces.org
Great Plains Planetarium Association
web site:
http://www.spacelaser.com/gppa
Jack Dunn
Mueller Planetarium
University of Nebraska State Museum
210 Morrill Hall
Lincoln, NE 68588-0375
voice: (+1) 402-472-2641
fax: (+1) 402-475-8899
e-mail: jdunn@ulinfo.unl.edu

Italian Planetaria’s Friends
Association
web site: http://www.cityline.it
Loris Ramponi
National Archive of Planetaria
c/o Centro studi e ricerche Serafino Zani
via Bosca 24-CP 104
25066 Lumezzane (Brescia), Italy
voice: (+39) 30 87 21 64
fax: (+39) 30 87 25 45
e-mail: info@serafinozani.it
Japan Planetarium Society
Shoiochi Itoh, Director
Suginami Planetarium
Suginami Science Education Center
3-3-13 Shimizu
Suginami-ku, Tokyo 167, Japan
e-mail: khf11056@niftyserve.or.jp
Middle Atlantic Planetarium Society
web site: http://www.mapsplanetarium.org
Peter Connors
e-mail: orion@li.net
Nordic Planetarium Association
web site: http://www2.nrm.se/xtra/tcwnpa.html
Lars Broman
Darlarna University
SE-791 88 Falun
Sweden
voice: (+46) 2310 177
fax: (+46) 2310 137
e-mail: LBR@du.se
Pacific Planetarium Association
web site:
http://www.lane.k12.or.us/planetarium/
Jon Elvert
Lane ESD Planetarium
2300 Leo Harris Pkwy
Eugene, Oregon 97401 USA
voice: (+1) 541-461-8227
fax: (+1) 541-687-6459
e-mail: jelvert@lane.k12.or.us
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Planetarium Society of India (PSI)
Prof. S. Gopinath
Director, Astronomer
Innovative Learning Technologies
and Open Skies
No. 3, 9th Lane, Indiranagar
Adyar Chennai 600 020 India
voice: +91 44 4418487
e-mail: profgopi@satyam.net.in

Southeastern Planetarium Association
web site: http://www.sepadomes.org
John Hare
Ash Enterprises
3602 23rd Avenue West
Bradenton, Florida 34205 USA
voice: (+1) 941-746-3522
fax: (+1) 804-266-7966
e-mail: jlhare@aol.com

Rocky Mountain Planetarium
Association
web site: http://www.rmpadomes.org
Christine Shupla
Dorrance Planetarium
Arizona Science Center
600 E. Washington
Phoenix, AZ 85004 USA
voice: (+1) 602-716-2078
fax: (+1) 602-716-2099
e-mail: shuplac@azscience.org

Southwestern Association of
Planetariums
Mark S. Sonntag
Professor & Planetarium Director
Department of Physics
Angelo State University

Russian Planetariums Association
Zinaida P. Sitkova
Nizhny Novgorod Planetarium
Pokhyalinsky S'Yezd 5-A
Nizhny Novgorod, 603001
Russia
voice: (+7) 831-2-34-21-51
fax: (+7) 831-2-33-46-05
e-mail: plan@sandy.ru

Ukranian Planetariums Association
Ivan Kriachkow
Kiev Republican Planetarium
57/3 Krasnoarmeiskaia Street
252 005 Kiev
Ukraine
voice: (+7) 44 227-27-81, (+7) 44 22751-66
fax: (+7) 44 227-51-43
e-mail: kievplt@sovam.com

San Angelo, Texas 76909
voice: (+1) 915-942-2136
fax: (+1) 915-942-2188
e-mail: Mark.Sonntag@angelo.edu
msonntag@physics.angelo.edu
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The Planetary Society
The Planetary Society was founded in 1980 by Carl Sagan, Bruce Murray, and Louis
Friedman, to encourage the exploration of our solar system and the search for extraterrestrial
life. The Society is a nonprofit, nongovernmental organization, funded by dues and
donations from individuals around the world. With more than 100,000 members from over
140 countries, it is the largest space interest group on Earth. Membership is open to all
people interested in their mission.
The Society:
Encourages all space-faring nations to explore other worlds; Provides public information and
supports educational activities about the exploration of the solar system and the search for
extraterrestrial life; Supports and funds innovative and novel research and development
projects that can seed future projects of planetary exploration
If you are interested in the future of planetary exploration look at this site:
http://planetary.org/

B. PUBLICATIONS
BOOKS/MAGAZINES
¾ IPS PUBLICATIONS http://www.ips-planetarium.org/ips-backpubs.html
27 Steps to the Universe, by Lars Broman, 1986.
$10.00 plus $3.00 postage...
This is a resource book. It is a collection of tried and tested participatory
lessons for teachers and students of all grades. It espouses a three step
process: basic observation, making models, then making measurements and
more models. It even includes instructions for making a simple classroom
planetarium with a projector, dome and accessories.
Naked I Astronomy Revisited, by George Reed, 1988.
$10.00 plus $4.00 postage...
(Complete with some of George Reed’s delightful drawings!)
George writes, “This book is an invitation to become aware of naked eye
celestial phenomena because of the intrinsic esthetic value that the phenomena
has to offer and also because so much of our cultural inheritance has been
influenced by our ancestors’ attempts to interpret this phenomenon.”
Special Effects Sourcebook, revised and reprinted 1996.
$10.00 plus $3.00 postage...
This sourcebook was compiled by David A. Aguilar (1982) and revised and
reprinted by Undine Concannon (1997) contains a wealth of information and
diagrams about how to create special effects projectors.
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All of the mentioned publications and IPS journal back publications are
available from the following three repositories:
Charlene Oukes, Back Issues Repository, Strasenburgh Planetarium, P. O. Box
1480, Rochester, New York 14603 USA; voice: (+1) 716-271-4320; fax: (+1) 716271-5935; e-mail: charlene_oukes@rmsc.org
or from:
Chris Janssen, European IPS Repository, Europlanetarium, Planetariumweg 19,
B-3600 Genk, BELGIUM; voice: (+32) 89 30 79 90; fax: (+32) 89 30 79 91;
e-mail: planetarium@europlanetarium.com
or from:
Shoichi Itoh, Planetarium Director, Suginami Science Center, 3-3-13 Shimizu,
Suginami-ku, 167-0033 Tokyo, JAPAN; voice: (+81) 3 3396 4391;
fax: (+81) 3 3396 4393; email: itoh@science.suginami-ku.ed.jp
¾ Under Roof, Dome and Sky Published in 1972
Available from the Middle Atlantic Planetarium Society (MAPS)
http://www.maps-planetarium.org/
This is a collection of 45 student-centered activities that have been tried and
tested. Page one states, “This collection of learning activities has been
designed for two equally important purposes: to help planetarium directors
and classroom teachers work together in integrating classroom and
planetarium experiences, and to involve students in active inquiry in the
planetarium.”
¾ Volume 3: Resources for Teaching Astronomy & Space Science
From the PASS Series (Planetarium Activities for
Student Success), edited by Cary Sneider, Alan Friedman
and Alan Gould, this volume is especially useful as a
reference for resources. A wide spectrum of resources
for teaching astronomy and space science in elementary
and middle schools is listed, including: school curricula,
books, periodicals, films, videos, slides, software,
professional organizations, planetariums and telescopes.
Books, 30-70 pages each, b&w photos, illustrations
Price: $11.95 per book; $132.00 per set of twelve
Item Number for Set of Twelve: AST300
Order Online Website: http://www.lhs.berkeley.edu/pass/AST300.html
To order by phone, call 510-642-1016
Changes made in the Planetarium Activities for Student Success (PASS) series
can also be obtained at the
Website: http://www.lhs.berkeley.edu/pass/AST300.html
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¾ The Universe At Your Fingertips (Spanish Language version now available)
The Universe at Your Fingertips is a key product of Project ASTRO. Website
http://www.astrosociety.org/education/astro/astropubs/astropubs.html
This loose-leaf notebook contains:
• exemplary classroom activities selected by a team of teachers and astronomers
•
•
•

comprehensive resource lists and bibliographies
brief background material on astronomical topics
teaching ideas from experienced astronomy educators

The Universe at Your Fingertips costs $34.95 and is
available through the ASP catalog (code number BO 122).
To order call: 1-800-335-2624.

More Universe at Your Fingertips costs $
24.95 and is available through the ASP catalog (code number BO 123).
To order call: 1-800-335-2624.
The Spanish Language version includes both books in one notebook
and costs $ 29.95. It is available through the ASP catalog (code number
BO 322). To order call: 1-800-335-2624.
¾ Hands-On Universe Project Curriculum Materials
Hands-On Universe ® (HOU) is an educational program that enables students
To investigate the Universe while applying tools and concepts from science,
math, and technology. Using the Internet, HOU participants around the world
request observations from an automated telescope, download images from a
large image archive, and analyze them with the aid of user-friendly image
processing software. The Lawrence Hall of Science at University of
California, Berkeley, is the educational center for the HOU project.
Website: http://hou.lbl.gov.
¾ Great Explorations in Math and Science (GEMS)
Great Explorations in Math and Science (GEMS) is a growing resource for the
advancement of inquiry-based science and mathematics education. GEMS has
published over 70 teacher's guides and handbooks, offers specialized workshops,
and maintains a national network of teacher-training sites and centers. Website:
http://lhsgems.org/
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¾ Benchmarks for Science Literacy: Project 2061 (1993) and Science For All
Americans (1989).
These are two interesting publications that were developed in the United States. In
New York State, the State Education Department is developing a “Curriculum,
Instruction and Assessment FRAMEWORK for Mathematics, Science and
Technology.” You can check with your country or stated education agency to see
if they have developed a similar document that you can obtain to be used for
curriculum development and program public relations.
¾ Astronomy and More: Acomprehensive User’s Guide for the STARLAB and
Other Planetaria
This is a collection of tried and true curriculum ideas from top STARLAB user's
who have created exciting and interactive activities for
kindergarten through grade 12, as well as specific curricula
for each STARLAB projection cylinder. These contributors
are educators who not only love and believe in STARLAB as
an essential educational tool, but have years of proven
experience using the STARLAB.
SL-703 Astronomy and More $85.00 USD
http://www.STARLAB.com/ (For foreign pricing
information, please call Learning Technologies at 1-617-6281459, e-mail STARLAB@STARLAB.com or contact your
regional representative.)

¾ A Walk through the Heavens by Milton D. Heifetz
and Wil Tirion
Written for the beginner stargazer, this book takes the
reader on a journey through the constellations starting
with the brightest stars in the sky and moving on to the
dimmer stars. This book not only points out the
constellations but enables the reader to see the
relationships among constellations. With simple star
maps to orient the reader, the book begins with a
section on measuring distances in the sky, star brightness and life in the heavens.
From there, the walk begins moving from constellation to constellation using
detailed illustrations. Ancient myths and legends of the sky and a constellation
index are also included. http://www.STARLAB.com/ LT-60: A Walk through the
Heavens 80pp. $9.95
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¾ A Walk Through the Southern Sky: A Guide to Stars and Constellations and
Their Legends, By Milton D. Heifetz and Wil Tirion
This book is formatted like its predecessor but for
stargazers in the southern hemisphere.
http://www.STARLAB.com/ LT-65: A Walk through the
Southern Sky 96pp. $14.95

¾ The Stars by H.A. Rey
Houghton Mifflin Company / June 1972
The connected constellations on the STARLAB Planetarium
H.A Rey cylinder were adapted from the maps in this book.

EDUCATIONAL GAMES/PRODUCTS
·

Astronomy Games: Lake Afton Public Observatory has come up with some
educational games. Students have fun while learning about the moon, our solar
system, or stars. “Solar System Bingo” and “Stellar Bingo” feature categories
dealing with planets and stars. Card games such as, “Astronomy Cards” and “Moon
Phases Card,” were developed with students in K-3 in mind. A version of “Old
Maid” or a “Memory Game” are just two examples of games which can be played
with these cards. For more information contact: Lake Afton Public Observatory,
1845 Fairmount, Wichita, KS 67208 or call (316) 689-3191.

·

Discovery Sky Kit, education materials to get experience and to have fun, are being
used and praised by Gunilla Mattsson. For more information, contact Gunilla or
Marie Rådbo at the Gothenburg Mobile Planetarium, Section of Astronomy,
Chalmers University of Technology, S-41296, Gothenburg, Sweden.

·

Project STAR materials (available through Learning Technologies, Inc.
http://www.STARLAB.com/) include sun trackers, telescopes,
spectrometers, spectrum projector, refracting telescope kits,
celestial sphere kits, holographic diffraction grating (comes in a
variety of sizes as well as in slides and mounted for the overhead
projector), activity book, a teacher’s guide and more! The STAR
curriculum supports learning by confronting students with their
misconceptions and then presenting hands-on activities to help
build powerful and scientifically accurate concepts.
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SOFTWARE
·

Project Pluto (Bill Gray, Project Pluto, 168 Ridge Road, Bowdoinham, ME 04008,
USA; phone 207-666-3149; 800-777-5886; FAX 207-666-3149; e-mail:
pluto@projectpluto.com). About Project Pluto: Project Pluto supplies astronomical
software, both commercial and freeware, to amateur and professional astronomers.
The foremost product is the Guide CD-ROM Star Chart, a powerful general-purpose
charting/desktop planetarium tool. The main purpose of this program is star chart
generation. It also provides immense amounts of data on the objects displayed,
ephemerides, telescope control, and other useful features. For a view of the
capabilities of this astronomical sky catalog see the website:
http://www.projectpluto.com
Pagine in italiano su questo sito Web / Pages in Italian on this site
NEWSLETTERS/JOURNALS

Each IPS Affiliate organization has a newsletter. The following list gives some general
newsletters and, of course, the IPS journal.
·

Astronomical Society of the Pacific
Teacher’s Newsletter Dept., 390 Ashton Ave., San Francisco, CA 94112-1787 USA
“The Universe in the Classroom,” a newsletter published quarterly, is available free
of charge to teachers, school librarians, school administrators, youth group leaders
and other educators. The newsletter has been translated into many different
languages around the world. If you are interested in receiving The Universe in the
Classroom in another language, or wish to offer your services to help translate it into
other languages, please contact the editor at editor@astrosociety.org.
Website: http://www.astrosociety.org/education/publications/tnl/tnl.html

·

GEMS News Network
GEMS, Lawrence Hall of Science, University of California, Berkeley, California
94720 USA
This newsletter is of interest to people who are using or who would like to know more
about the GEMS series of math and science activities developed at the Lawrence Hall
of Science. GEMS stands for Great Explorations in Math and Science. These
Teacher’s Guides have been designed so that fun and excitement are combined with
opportunities for mastering key content and process skills.
Website: http://lhsgems.org/networknews.html
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·

Planetarian
John Mosley, Exec. Editor
Griffith Observatory
2800 E. Observatory Rd.
Los Angeles, California 90027 USA
Work Phone: 1-213-664-1181
Home Fax: 1-818-708-7314
E-mail: jmosley@earthlink.net
The International Planetarium Society (IPS) publishes this quarterly journal. This
publication is very informative and is quite useful for all planetarians. A feature of
the journal for mobile planetaria is the column Mobile News Network. This column
offers a wide variety of information that mobile planetarians can put to good use.

·

STARLAB News
Learning Technologies, Inc.
40 Cameron Ave.
Somerville, Massachusetts 02144 USA
This newsletter contains interesting new info about your STARLAB, and users share
what they are doing at their various locations. It may be the best way to communicate
to all STARLAB users. Website: http://www.STARLAB.com/slsn.html
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C. COMMERCIAL SHOW PACKAGES
These shows have been presented in portable planetariums and were especially effective with
small adaptations to allow for some participatory activities. Other sources of commercial show
kits can be found on the IPS vendors website: http://www.ips-planetarium.org/ipsvendors.html
Astro Notes by Jeff Bowen
·

“AstroNotes” is a series of 10-15 minute subject-specific programs. Target audiences
include the general public or school audiences. “AstroNotes” feature multiple-charactered
story lines with music, narration and a multitude of slides.

·

Titles include: “Sandy Pepper and the Eclipse”; “Lifestyles of the Stars”; “Moon Witch”;
“Mystery of the Missing Seasons”;

·

For information contact:

Jeff Bowen
Bowen Productions
748 E. Bates St., Suite 300W
Indianapolis, IN 46202 USA
Phone: 1-317-226-9650
FAX: 1-317-226-9651
E-mail: bowenprod@aol.com
Show Kits Website: http://www.bowenproductions.com/planetarium/shows.htm

Great Lakes Planetarium Association
·
GLPA Show Kits
The Great Lakes Planetarium Association occasionally produces a planetarium program and
makes it available to members on a cost recovery basis. These programs remain available to
members until supplies run out. Information about how to order these kits is found on each of
the following pages.
“Solar System Adventure” is a participatory program aimed at students in grades 3-5.
http://www.glpaweb.org/ssa_kit.htm
“Zubenelgenubi’s Magic Sky” is a delightful participatory program aimed at students in
grades k-1. http://www.glpaweb.org/zubee_kit.htm
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D. COMPUTER LISTSERVE and WEBSITES
As you know, computer sites can change without notice. The most sites mentioned here
have been around for a long time so hopefully you can find what you need.
Dome-L Listserve
·
The purpose of DOME-L is to foster more rapid communication among the members
of the planetarium community and to encourage discussions of a timely nature among the
participants gathered on this list. DOME-L is automatically maintained by the listserv
program on the Convex Supercomputer at the University of North Carolina at Chapel Hill.
Subscription to Dome-L is free, and open to anyone with an active interest in the planetarium
profession. IPS has sanctioned Dome-L as a worthy service to the profession, but free and
open discussion is encouraged and essential. Rovy Branon, the current Dome-L Moderator,
reserves the right to refuse the posting of any article submitted to the list (but will give
suggestions on how to make it acceptable). The Moderator will also occasionally declare
moratoria on subjects that qualify in his opinion as masochistic equine necrophilia (beating a
dead horse).
·
To subscribe go to the IPS website:
http://www.ips-planetarium.org/domesub.html Fill out and submit the form.

Paper Plate Education "Serving the Universe on a Paper Plate”
Paper Plate Education is an initiative to reduce complex notions to simple paper plate
explanations. This website promotes innovative hands-on Activities that can be experienced
across a range of interests, at varying degrees of complexity, and at a low price—all with
common paper plates. http://analyzer.depaul.edu/paperplate/
Sky Maps
Free Monthly Sky Maps!
This site allows the printing of quality digital star maps for education and general
commercial use. The viewer has the option to choose existing designs or request custommade maps to meet specific requirements. Each free monthly Evening Sky Map includes
short articles on astronomy and a descriptive list of the best objects to see with binoculars, a
telescope, or just the naked eye.
www.skymaps.com
Uncle Al's Star Wheel
Downloadable from the Website: http://www.lhs.berkeley.edu/starclock/skywheel.html
This star wheel is reproducible and is very similar to the Sky Challenger made famous at the
POPS Institutes.
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Stig’s Sky Calendar
http://www.skycalendar.com/
Has up to date local and global sky events. It will display sunrise/sunset, twilight and lunar
phase and visibility at a glance, and also includes a Planisphere, Planet Finder and Planet
Round-up display. You can even customize your sky calendar setup
General Skywatching:
http://www.earthsky.com/Features/Skywatching/toolbox.html#general
Kids Earth and Sky: for the very young. http://www.earthsky.com/Kids/
The Sky Guide (General skywatching for beginners) http://www.theskyguide.com/
Skywatching Center: http://www.theskyguide.com/observing/tonight.html
Sky and Telescope Magazine: http://www.skypub.com
The Constellations and their Stars (Links to historical and mythological
information, as well as practical viewing aids. By Chris Dolan.)
http://www.astro.wisc.edu/~dolan/constellations/
Que Tal in the Current Sky (A monthly skywatching newsletter by Bob Riddle.)
http://currentsky.com/
Abrams Planetarium Skywatcher's Diary (A monthly guide to skywatching by Robert C.
Victor.) http://www.pa.msu.edu/abrams/SkyWatchersDiary/Diary.html
Solar System
Solar System Live: the interactive Orrery of the Web. You can view the entire Solar System,
or just the inner planets (through the orbit of Mars). Controls allow you to set time and date,
viewpoint, observing location, orbital elements to track an asteroid or comet, and a variety of
other parameters. http://www.fourmilab.to/solar/
Information about the bodies in our Solar System:
http://sse.jpl.nasa.gov/features/planets/planetsfeat.html
Orbits and Characteristics of the Planets:
http://sse.jpl.nasa.gov/features/planets/planet_profiles.html
Build a Scale Model of the Solar System: A calculation tool. You just fill in your desired
size of the Sun, and the rest is done instantly. It also includes distance traveled by light in a
second at the scale you chose, and distances - at your chosen scale - to nearby stars, and so
on.
http://www.exploratorium.edu/ronh/solar_system/
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Solar System Exploration Missions: For those who would like to plan ahead around some
upcoming NASA solar system exploration mission events, information is available through
the mission home pages, accessible through http://solarsystem.nasa.gov
See http://sse.jpl.nasa.gov/results/calendar.html for a broad look at the next decade (click on
any event for latest info).
Solar System Adventure: (Language Arts/Science Grades 4-6) Writing a science fiction
story is not only fun, it is a great way to learn about science. For this activity, students learn
about the solar system from a World Wide Web site and write a story based on what they
discover. http://www.eduplace.com/rdg/gen_act/advent/solar.html
Moon
Good moon images: Jason Lisle, has happily given permission to use the waxing moon
phase slides at his web site in any educatinoal way we would like.
His URL is http://physics.colorado.edu/~lisle/astronomy/moonan.html
Also worth checking out:
http://physics.colorado.edu/~lisle/astronomy.html
http://physics.colorado.edu/~lisle/humor.html
Earth/Moon Worksheet: http://worksheets.teach-nology.com/science/earth/venn/
Moon Phases: (By Chris Dolan. Animation of moon going through
phases -- view from Earth or from space.)
http://www.astro.wisc.edu/~dolan/java/MoonPhase.html
Earth and Moon Viewer: Awesome sights! See what the moon looks like right now, even
though you can't see it from where you are; see what Earth looks like from the moon. This
interactive site allows you to look at the moon or Earth using live satellite data or canned
images. http://www.fourmilab.ch/earthview/vplanet.html
Sun/Earth
Night Lights: (Language Arts/Science Grades K-1) In this activity, children will discuss the
many different sources of light that are available to help them see at night. Then they will
draw a picture of themselves using a source of light during the night.
http://www.eduplace.com/rdg/gen_act/night/light.html
US Naval Observatory: Information about solar noon and hours of daylight at your
location http://aa.usno.navy.mil/data/docs/RS_OneDay.html
Eclipse Homepage: This web site is continually expanding and strives to be the ultimate
resource for online information about eclipses.
http://sunearth.gsfc.nasa.gov/eclipse/eclipse.html
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International Astronomical Union: home page for the Working Group on Solar Eclipses of
the International Astronomical Union.
http://www.williams.edu/Astronomy/IAU_eclipses/
Earth
Project Learn: Cycles of the Earth and Atmosphere: An instructional tutorial for
educators which includes lesson plans, background information, and much more.
http://www.ucar.edu/learn/
Astronomy Week:

http://www.astroleague.org/al/astroday/astroday.html

Astronomy Day:

http://www.astroleague.org/al/astroday/astroday.html

Space Day:

http://www.spaceday.com/index_flash.html

Satellite Search:
There are several excellent websites that provide information on best times to view the ISS.
They allow you to enter information about your location and then provide you with the exact
best times to see the ISS. Check them out.
Heavens Above http://www.heavens-above.com/ is a great site for finding ISS, Hubble and
other satellite passes, complete with star charts.
SatPasses http://www.bester.com/satpasses.html
Liftoff, NASA http://liftoff.msfc.nasa.gov/temp/StationLoc.html
Constellations:
Constellations and their Stars: Topics covered here include: What are constellations?,
Frequently Asked Questions, Constellations (alphabetical), Constellations (by month), Stars
(alphabetical), Stars (by bright star catalog number), Messier objects, Milky Way Photos,
Interactive Sky Charts, The 26 brightest stars, The 26 nearest stars, References, Resources
and Links. http://www.astro.wisc.edu/~dolan/constellations/constellations.html
Bear Masks: (Science Grades K-1) In this activity children will learn to identify different
types of bears and make masks of their favorite bears.
http://www.eduplace.com/rdg/gen_act/bears/bear.html
Mother Bear and Cubs: (Science Grades K-1) In this activity, children will learn some facts
about bear behavior and have some fun by imitating bears.
http://www.eduplace.com/rdg/gen_act/bears/mother.html
Compass Tag: (Science/Social Studies Grades 1-3) Students play a game using the cardinal
directions to locate different objects around the classroom. This activity can be used to
reinforce the fact that we can use of the North Star to find North and then we can find all of
the other directions. http://www.eduplace.com/ss/act/compass.html
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Stars:
Skylights: Dr. James B. (Jim) Kahler has been an inspiration and “like a family” to all of the
GLPA members (and now MAPS members). Visit his sites to experience how a man who
has a true love of the sky, and stars in particular, communicates his enthusiasm.
http://www.astro.uiuc.edu/~kaler/skylights.html
http://www.astro.uiuc.edu/~kaler/
Star Naming: "Frequently Asked Question: Can I buy a star, or have one named? Answer:
No. Question: But I heard there were organizations that would do this for you. Isn't that
true? Answer: There are organizations that will take your money and send you a certificate,
but those documents have no validity and are not recognized by anyone else. There are at
least a half-dozen companies or individuals who claim the ability to name stars. However, no
private company has ever been granted the authority to name stars by any government,
professional astronomical organization, or international treaty." For more information
about this controversial and sometimes emotionally charged issue go to Bob Martino's site:
http://home.columbus.rr.com/starfaq/
Deep Sky:
Deep Sky Collections and Catalogs: Historically important Deep Sky Catalogs and Lists
http://www.seds.org/messier/xtra/similar/catalogs.html
Adventures in Deep Space: Challenging Observing Projects for Amateur Astronomers
http://www.angelfire.com/id/jsredshift/
Skyhound: An "e-zine" devoted to observational astronomy, with an emphasis on the deep
sky. http://ourworld.compuserve.com/homepages/pharrington/links.htm#maint
The Deep-Sky Database: An excellent site and tool for deep-sky observers. The site uses a
web-based version of the Saguaro Astronomy Club's database, which consists of more than
10,000 records. http://www.virtualcolony.com/sac/
Observing Equipment:
Everything You Need to Know About Binoculars: Match binoculars to your eyes,
interests, and observing habits.
http://www.astronomy.com/content/dynamic/articles/000/000/000/482fvpdc.asp
The Scoop on Scopes: Reflectors, Refractors, Cats, and Dobs... We'll help you cut through
the telescope jargon jungle. by Phil Harrington
http://www.astronomy.com/content/static/beginners/basics/scooponscopes.asp
History of the Telescope and Binoculars: You will find here a massive collection of
articles, postings, and other snip-its on the history of astronomical instruments.
http://home.europa.com/~telscope/binotele.htm
Build a Telescope: http://www.theskyguide.com/atm/scopeplans.html
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Telescope Making: The Telescope Making Web Ring is a collection of web
sites which are partly or wholly devoted to construction of astronomical equipment, such as
telescopes, especially by amateurs.
http://www.starastronomy.org/TelescopeMaking/WebRing/
Gimme Shelter: Innovative designs in portable observatories mean you can take it with you.
http://www.astronomy.com/Content/Dynamic/Articles/000/000/000/065qsnay.asp
NOAA's National Environmental Satellite, Data and Information Service: NESDIS
operates the satellites and manages the processing and distribution of millions of bits of data
and images these satellites produce daily. The prime customer for the satellite data is
NOAA's National Weather Service, which uses satellite data to create forecasts for television,
radio, and weather advisory services. http://www.noaa.gov/satellites.html
Astrophotography: Film, CCD and Digital photography with and without a telescope
http://www.theskyguide.com/astrophotography/index.html
About Astrophotography: Astrophotography is the art of photographing the stars and
planets with affordable equipment. You can get started with just a camera and a tripod.
http://www.CovingtonInnovations.com/astro/astrowhat.html
General NASA Sites:
Spacelink Home: This is a great site to find information and activities on space. It also has a
link to the latest news regarding what is happening worldwide. This is the entry site and will
lead to other sites.
http://spacelink.nasa.gov/.index.html
NASA The Library: This is an overview of available services and products.
http://spacelink.nasa.gov/xh/library.html
Instructional Materials: This area contains educational materials and information related to
NASA Aeronautics and Space Research. Read here to gain information to support
classroom instruction.
http://spacelink.nasa.gov/Instructional.Materials/.index.html
NASA Educational Products: Each year NASA produces new educational products, which
are used by NASA education staff at NASA-sponsored workshops and events. Electronic
versions of these products are available on NASA Spacelink and may be printed and copied
as needed. Limited quantities of the published versions may be available through the NASA
Educator Resource Center (ERC) that serves your state.
http://spacelink.nasa.gov/Instructional.Materials/NASA.Educational.Products/.index.html
http://sse.jpl.nasa.gov/education/education.html is another link to NASA Education
Resources
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Space Based Astronomy: You will find a Space Based Astronomy Teacher Guide at this
site: This NASA educator guide tells the story of why it is important to observe celestial
objects from outer space and how to study the entire electromagnetic spectrum.
http://spacelink.nasa.gov/products/Space.Based.Astronomy/
NASA Spinoffs: For sources of real NASA and JPL spinoffs, check out the following
site.http://technology.jpl.nasa.gov/education/education_index.html NASA Spinoff Magazine
has a searchable database for you to use. This includes spinoffs from the Shuttle and Apollo
programs. http://www.sti.nasa.gov/tto/
The NASA History Division: http://www.hq.nasa.gov/office/pao/History/
NASA Anniversaries: For a list of anniversaries from Ron Baalke's Space Calendar
http://www.jpl.nasa.gov/spacecalendar 2001
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E. INTERNATIONAL PLANETARIUM SOCIETY’S
PUBLIC DOMAIN FILES

¾ Materials from this file, curricula and pre/post
planetarium visit activities, are available upon request,
for the cost of printing and mailing, from:

Susan Reynolds Button,
OCM BOCES Planetarium
6820 Thompson Road, PO Box 4754
Syracuse, NY 13221, USA
Phone: 315-433-2671
FAX: 315-432-4523
sbutton@ocmboces.org

¾ Copies are available for a charge of (USD):
$.10 per page plus: $1.00 postage for 1 to 25 pages;
$1.50 postage for 26-50 pages;
$2.00 postage for 51-100 pages;
and $.50 postage for each additional 50 pages or any
fraction thereof.
¾ This file is in alphabetical order by author’s last name. If
a packet or booklet has individual titles, they are listed in
the corresponding table following that entry.
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Bacon, Ernie. Packet of Problem Solving Activities.
Grade Level/Lesson Title
Earth Science Regents/Regents Honors
·
Size & Shape of the Earth
·
Locating Positions
·
Moon Motions
·
“Bacon Bit”-Seasons
·
Mars Mission

# of
Pages
(7 pages
total)

Grade Level/Lesson Title

# of
Pages

Grade Level/Lesson Title

# of
Pages

Bauer, Lindarae. Book of Lessons-Grades K-10.
Grade Level/Lesson Title
K-2 Lessons
·
Boehm Concepts
·
Directions: North, East, South
& West (Gr. 2)
·
Star Patterns
Third Grade Lessons
·
The Big Dipper is a Mover
·
A Geography Lesson from
Space
·
Moon Phases
·
Seasonal Constellations
Fourth Grade Lessons
·
The Big Dipper is a Mover
·
Indian Legends
·
Moon Phases
·
Sun & Seasons
Fifth Grade Lessons
·
I’m a Star Finder
·
Longitude & Latitude
·
Poetry in the Planetarium
·
Planets
·
Zodiac Constellations
Sixth Grade Lessons
·
Greek Mythology
·
Language Arts/Gifted &
Talented
·
Longitude & Latitude
·
Poetry in the Planetarium
·
Planets
·
Zodiac Constellations

# of
Pages
(73
pages
total)

Seventh Grade Lessons
·
Art in the Planetarium
·
Biological Cell
·
Language Arts/Gifted &
Talented
·
Poetry in the Planetarium
Eighth Grade Lessons
·
Art in the Planetarium
·
Foreign Language
·
Language Arts/Gifted &
Talented
Ninth Grade Lessons
·
Deep Sky
·
Earth’s Rotation: The Changing
Sky
·
Foreign Language
·
Plate Tectonics
·
Sun & Seasons
·
Stellar Altitude & Latitude
Relation
·
Stellar Coordinates
Tenth Grade Lessons
·
Art in the Planetarium
·
Biological Cell
·
Foreign Language
·
Language Arts/Gifted &
Talented
Correlation of Oneida BOCES Portable
Planetarium Programs with:
·
CIMS & SSSP Science Objectives
& NYS Social Studies Program
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Bishop, Jeanne. Westlake City Schools Planetarium Programs 1995-1996 Packet.
Grade Level/Lesson Title
First Grade
·
American Indian Sky Ideas
·
Science Sky Ideas
·
The Seasons & Weather

# of
Pages
(9 pages
total)

Second Grade
·
Sky Stories of Different Cultures
·
Follow the Drinking Gourd
·
Creative Listening & Writing
Under the Sky

Grade Level/Lesson Title

# of
Pages

Fourth Grade
·
Creative Listening & Writing
Under the Sky
·
Sky Lore of Different US
Regions
·
The Changing Earth-Classroom
Presentation
Fifth Grade
·
Native American Uses of the
Sky
·
Use of the Sky in the Age of
Exploration
·
Constellations, Stars & the
Universe
·
Colors from Space

Third Grade
·
The Magic Bus in the Solar
System
·
The Moon’s Motions & Eclipses
·
Creative Listening & Writing
Under the Sky

Brown, Dayle. Packet of Lessons-Grades K-6.
(Tailored to 1987 Silver Burdett Science Series)
Grade Level/Lesson Title
Kindergarten Lessons
·
Introduction to Planetarium
·
Sun, Earth, Moon Model
·
Day/Night
Grade 1 Lessons
·
Sun, Day/Night
·
Star Pictures
·
Moon
Grade 2 Lessons
·
Sun
·
Rotation: Day/Night
·
Light/Shadows

# of
Pages
(11
pages
total)

Grade Level/Lesson Title

# of
Pages

Grade 4 Lesson
·
Solar System
Grade 5 Lessons
·
Distances in the Universe
·
Stars
·
Constellations/Galaxies
Grade 6 Lessons
·
Telescopes
·
Rockets/Satellites/Space Probes
·
Astronauts/Space Programs

Grade 3 Lessons
Review Earth, Moon, Sun
·
Moon
·
Solar System
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Brown, Dayle. Lessons That Can Be Tailored to Several Grade Levels.
Grade Level/Lesson Title
·
·
·
·
·
·
·
·
·
·
·

Ancient Skies
Astronomy vs. Astrology
Celestial Navigation
Day/Night
Exploring the Night Sky
Future of the Space Program
Galaxies
Indian Sky Legends
Light & Your Eyes
Light Years from Andromeda
Moons of the Solar System

# of
Pages
8 pages
7 pages
7 pages
7 pages
8 pages
7 pages
8 pages
7 pages
7 pages
6 pages
6 pages

Grade Level/Lesson Title
·
·
·
·
·
·
·
·
·
·

Mr. Sun’s Family
Mythology & the Stars
Nocturnal Animals
Origins of Matter
Red Planet Mars
Sundials
The Northern Lights
The Solar System
The World of Dinosaurs
Voyager 2 at Uranus

# of
Pages
7 pages
7 pages
7 pages
7 pages
8 pages
6 pages
6 pages
7 pages
8 pages
7 pages

Carlisle, Connie. STARLAB Curriculum Grades 1-6. (302 pages)
Caron, Denis. Activites Preparatoires Niveau Primaire. (French) (24 pages)
Caron, Denis. Activites Preparatoires Premier Cycle du Secondaire. (French) (28
pages)
Caron, Denis. Guide des Programmes d’Animation STARLAB par Susan Reynolds
et Kimberly Putnam. (French translation of the OCM BOCES Program
Guide.) (23 pages)
Chapman, Stu. Elem., Middle and High School Level Lessons.
Grade Level/Lesson Title
Elementary
·
Harford County Public Schools
Planetarium Program for
Elementary Students Grades 15 (1992 ed.)
·
Follow the Drinking Gourd
(Elem. Guide Addition-1993)
Middle
·
A Maximum Impact
Planetarium Program for
Middle Schools (1992 ed.)
·
A Planetarium Lesson for Music
Classes (Middle School Guide
Addition-1995)

# of
Pages
83
pages

16
pages

60
pages

Grade Level/Lesson Title
High School
·
Planetarium Use for High
School Students (1992 ed.)
·
Earth, Moon & Sun (High
School Guide Addition-1994)
·
The Mass of a Binary Star (High
School Guide Addition-1994)
·
The H-R Diagram (High School
Guide Addition-1995)
·
A Bar Graph (to go along with
“Long Days Short Days” PASS
Vol. 2)

# of
Pages
41
pages
16
pages
10
pages

5 pages
1 page

9 pages

DeRemer, Dave. Kindergarten/First Grade Planetarium Program. (3 pages)
James, Wayne. Astronomy Lessons & Paper Plate Exercises. (33 pages)
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Klinger, Art. Astronomy Units.
Grade Level/Lesson Title
Kindergarten
·
Twinkle, Twinkle Little Star

Grade 3
·
Why Do We Have Seasons?
·
Circumpolar Stars

Grade 4
·
The Sun’s Family
·
Adventures Along the Spectrum

# of
Pages
53
pages

15
pages

29
pages

Grade Level/Lesson Title
Grade 5
·
Luna: The Earth’s Natural
Satellite
·
Space Age Columbus
Grade 6
·
The Autumn Sky Over PennHarris-Madison
·
Astrology: Fact or Fiction
Grade 7
·
Earth Motions
·
Seasons

# of
Pages
27
pages

20
pages

25
pages

Mitchell, Mike, Peggy Francis Scott & Dave Shindleman. The Dine Astronomy. (78
pages) Contains information on Navajo & Greek constellations.
Naron, Wayne. Various Information/Activity Booklets.
Grade Level/Lesson Title

# of
Pages
8 pages

Information and/or Activity Booklets
·

·

Planet Hopping (a game)

·

Program Suggestions for
Various Grade
Levels/Knowledge Objectives
4th through 9th Grade

7 pages

ABC’s of Astronomy (dittos)

9 pages

·

Grade Level/Lesson Title

·
·
·

Astronomy & Space Science
Activities
Star Gazing
The Moon
Summer Camp or Classes

# of
Pages

20
pages
16
pages
11
pages
4 pages

Neff, Georgia. Packet of Lessons Grades K-6.
Grade Level/Lesson Title
Any Age Lesson
·
Strictly Stars

Pre-School Lesson
·
Sunrise, Sunset

# of
Pages
(7 pages
total)

Grade Level/Lesson Title

# of
Pages

Grades 3-4 Lesson
·
The Planets & Sky Tonight
Grades 3-5 Lesson
·
The Red Planet Mars
Grades 3-6 Lesson
·
Moons of the Solar System

Grades K-2 Lessons
·
Storybook Sky
·
Prisoners of the Sun

Middle School Lesson
·
The Incredible Journey

Grades 2-4 Lesson
·
Which Way is That?

Intermediate Grades Lesson
·
Longitude & Latitude

30

Reynolds, Susan & Kimberly Grome.
Planetarium Program Guide. (12 pages) Program and unit synopses; content
correlation with OCM BOCES Planetarium Program and NYS Syllabi for
Elementary Science and Earth Science.
Reynolds, Susan & Kimberly Grome. Teacher Resource Guides & Lesson Synopses.
Grade Level/Lesson Title
Kindergarten
·
Day & Night Sky
·
Observing Our Sky (one week
unit)
Grade 1
·
Day & Night Sky
·
Day & Night Unit
Grade 2
·
Day & Night Sky
·
Gazing at the Phasing
·
Circumpolar Constellations (one
week unit)
Grade 3
·
Circling Polaris
·
What’s Out There
·
Sol’s System
·
Starlight-Why So Bright?
·
The Amazing Twelve That
Dwell Along the Ecliptic
·
Stars & Their Brightness (one
week unit)
Grade 4
·
Finding Your Way With the
Stars
·
Sightseeing Along the Ecliptic
·
The Planets Take a Little R&R

# of
Pages
27
pages

Grade Level/Lesson Title

# of
Pages

Grade 4-Continued
·
Reasons for the Seasons
·
Lunar Antics
·
Ancient Eyes on the Sky
·
Our Solar System (one week
unit)

31
pages

69
pages

Grade 5
·
Finding Your Way With the
Stars
·
Sightseeing Along the Ecliptic
·
Reasons for the Seasons
·
Lunar Antics
·
Ancient Eyes on the Sky
·
Beyond the Solar System
·
Motions of the Moon & Earth
(one week unit)

62
pages

38
pages

48
pages

Grade 6
·
Finding Your Way With the
Stars
·
Sightseeing Along the Ecliptic
·
Ancient Eyes on the Sky
·
Reasons for the Seasons
·
Lunar Antics
·
Beyond the Solar System
·
Deep Sky Objects (one week
unit)

79
pages
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Rice, Maureen, Jim Wenham & Dale Hesser. Teacher Resource Guides & Lesson
Synopses.
Grade Level/Lesson Title
Grade 7-8
·
The Biological Cell
Grade 9
·
The Sun’s Path
·
The Moon’s Path
·
Celestial Motions
·
Planet Motions
·
Seasonal Constellations &
Planets
·
Signs of the Zodiac

# of
Pages

Grade Level/Lesson Title

# of
Pages

Grade Level/Lesson Title

# of
Pages

8 pages
9 pages

Simmons, Stan.
K-9 Lessons.
Grade Level/Lesson Title
Kindergarten
·
What’s Up
First Grade
·
Day & Night

# of
Pages
3 pages

12
pages

Second Grade
·
The Sun, Our Star
Third Grade
·
Who’s Who in Space

13
pages

Fourth Grade
·
The Sun, The Moon, The Planets

17
pages

Fifth Grade
·
Latitude, Seasons, The Calendar
Story

48
pages

Sixth Grade
·
Bright Stars & Constellations,
Time & Longitude, Milky Way,
Mythology-Heroes, Monsters
& Heroines
Seventh Grade
English:
·
Mythology I
·
Mythology II-Zodiac & Hydra
·
Mythology III-Non-Classical
Myths
Social Studies:
·
Longitude & Latitude
·
Navigation

65
pages

53
pages

Seventh Grade-Continued
Science:
·
The Sun & The Zodiac
·
Spring Sky-From March to May
Eighth Grade
Mathematics:
·
Calendar
·
Geometry of the Earth & the
Heavens
·
A Heavenly Problem-How to
determine the orbital period of
a planet from observation of its
movement in the sky
·
Telling Time by the Stars
Science:
·
The North Star & Constellations
from the North Pole to the
Equator
·
Star Trails Around the World
·
The Daily Path of the Sun
(Seasons)
·
Ringing the Stars (More
Observations of the Sun)
·
Time & Longitude
·
The Moon
Ninth Grade
·
Bright Stars & Constellations
·
Celestial Observation
·
Analysis of Sun’s Path
·
Motion of the Moon

(44
pages
total)

(33
pages
total)

(13 pages
total)
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Wagner College Planetarium. Foreign Language Planetarium Shows.
Grade Level/Lesson Title
·

Arabic

·

Chinese

·

English

·

French

·

German

·

Hebrew

# of
Pages
19
pages
19
pages
21
pages
22
pages
23
pages
19
pages

Grade Level/Lesson Title
·

Italian

·

Japanese

·

Norwegian & Danish

·

Russian

·

Spanish

Zabalgoitia, Juan Carlos. Guia de Actividades Para Docentes.
(Primary and Secondary Level) (Spanish)

# of
Pages
19
pages
18
pages
16
pages
18
pages
17
pages

(62 pages)
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XVII.
MISCELLANEOUS
EQUIPMENT
AND
SUPPLIES
This list of resources was compiled from many sources. Check the IPS vendors website:
http://www.ips-planetarium.org/ips-vendors.html for more sources of supplies, slides etc.
Check each dealer for their current price list. Organized alphabetically.
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“Catalogues Worth Writing For” by April Whitt
Fernbank Science Center; Atlanta, GA; USA
American Science & Surplus
P.O. Box 1030
Skokie, IL 60076 USA
telescopes, astronomy teaching materials
http://www.sciplus.com/

Films for the Humanities
PO Box 2053
Princeton, NJ 08543 USA
Videos
Http://www.Films.com/Films_Home/In
dex.cfm?S=1

Analytical Scientific, Ltd.
11049 Bandera Road
San Antonio, TX 78250 USA
1-800-364-4848; 1-210-684-7373; FAX 1210-520-3344
sky maps, posters, charts
http://www.analyticalsci.com/
Astronomy Society of the Pacific
390 Ashton Ave.
San Francisco, California 94112, USA
415 337 1100
FAX: 415 337 5205
books, charts, posters, slides
http://www.astrosociety.org/education.html
ASTRONOMY TEACHING &
EDUCATION RESOURCES
software, lesson plans, astronomy data
resources
http://www.phy.duke.edu/~kolena/astroteach
.html
Van Slyke Engineering
(was Black Forest Observatory)
12815 Porcupine Ln.
Colorado Springs, NY 80908 USA
telescopes
http://www.observatory.org/

Celestial Products, Inc.
P.O. Box 801
Middleburg, VA 20118-0801 USA
Phone: 1-800-235-3783; FAX 1-540-3384042
moon phase calendars
http://www.celestialproducts.com/
David Chandler, Inc.
PO Box 309
LaVerne, CA 91750
714-946-4814
http://www.DavidChandler.com/

Frey Scientific Co.
905 Hickory Ln.
Mansfield, OH 44905 USA
800-225-FREY
moon globe, moon poster, astronomy
posters
http://www.freyscientific.com/index.jsp
Hansen Planetarium Publications
15 S. State St.
Salt Lake City, UT 84111 USA
slide sets, posters
http://hardinoptical.com/hanplanpub.ht
ml

The Planetary Society
65 N. Catalina Ave.
Pasadena, CA 91106 USA
1-818-793-1675
http://www.planetary.org/
Planetary news and the Learning Center
Schoolmasters
745 State Circle, Box 1941
Ann Arbor, MI 48106 USA
Videos
http://www.wolverinesports.com/scicat.html

Ray Villard, Public Media Science Officer
Space Telescope Science Institute
3700 San Martin Dr.
Homewood Campus
Baltimore, MD 21218 USA
www.stsci.edu

Learning Technologies, Inc., 40
Cameron Ave., Somerville, MA 02144,
USA; Phone: 1-800-537-8703 or 1617-628-1459; FAX: 1-617-628-8606;
E-mail: STARLABLTI@AOL.COM.
STARLAB portable planetariums &
support materials
http://www.STARLAB.com/

Talcott Mountain Science Center
Montevideo Rd.
Avon, CT 06001
astropilot celestial sphere The science store
has posters and charts.
http://g3.tmsc.org/index2.html

MMI Corporation
2950 Wyman Parkway
PO Box 19907
Baltimore, MD 21211 USA
globes, manuals, slides, videos, R.S.
Automation portable planetarium
http://www.mmicorporation.com/

Tersch Enterprises
PO Box 7516
Bend, OR 97708 USA
1-503-389-5652
slide sets

National Geographic Society
Educational Services
PO Box 98019
Washington, DC 20090-8019

Trippensee Planetarium Co.
95 Botsford Place
Buffalo, NY 14216 USA
Phone: 1-800-875-3214; FAX 1-799-8115
star charts, celestial models
http://www.trippensee.com/order.htm

1-800-638-4077
http://www.nationalgeographic.com/
and search the site index for education
NSTA-SST
5110 Roanoke Pl., Suite 101
College Park, MD 20740
NASA-NSTA Space Science Student
Involvement Program sponsors contests for
students (gr. 6-8) and their teachers. Write
for information about the Moon Base
Project, Mars Settlement Art Contest and/or
Student Newspaper promotion contests. Visit
their on-line science store.
http://www.nsta.org

http://www.nasm.si.edu/ceps/rpif/rpifsources
/RPIFsources2.html

US Geological Survey
USGS Information Services
Box 25286
Denver, CO 80225
Phone 1-888-ASK-USGS or 1-303-202-4700
FAX 1-303-202-4693
The National Aerial Photography Program
(NAPP) and remote sensing data archive have
produced maps of areas of the United
States.http://www.usgs.gov/education/
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April also has compiled quite an extensive list of teaching resources such as Children’s Astronomy
Books, Teacher Reference Books, as well as sources for everything from slides and posters to an
astronaut in a space suit! Write to April Whitt for a copy of the complete resource list: April S.
Whitt, Fernbank Science Center, 156 Heaton Park Dr., NE, Atlanta, GA 30307, USA or e-mail:
april.whitt@fernbank.edu
AUDIO Materials
Lynn Moroney
1944 Northwest 20th
Oklahoma City, CA 73106
Telephone: 1-405-524-2152
skyteller@aol.com
·

The Feather Moon, Tales of the Sun and Moon, and
The Star Husband include creation stories, constellation
tales and seasonal lore revealing how Native Americans
viewed the universe around them.

These Tales are also available through the Astronomical Society of the Pacific. Website:
http://www.astrosociety.org/ “Native American Star Tales” Item Number: AT117 3-tape set for
(Spring/Summer 2002 Price $32.95 USD)
Makoche' Recording Company
www.makoche.com They offer a full complement of Native American stories and sound tracks.
Additionally, you will find other topics ranging from stories and sounds of the old west to the
Lewis and Clark "Sounds of Discovery."
Astronomical Society of the Pacific
390 Ashton Avenue
San Francisco, CA 94112 USA
Telephone: 1-800-335-2624
http://www.astrosociety.org/
Astro Capella 2.0: The Chromatics
A multimedia CD-Rom. Scientifically accurate songs about the universe and the solar system.
Examples: “Sun Song”; “HST Bop”; “A Little Bit of Rock”; “Lunar Love”
Curriculum notes, lesson plans and activities for each song. Item Number ST178
(Spring/Summer 2002 Price $17.95 USD)
Tours of the Night Sky: A guided tour of the stars and constellations:
This is available as Audio cassettes or compact disk. Four seasonal tours for use in North
America. Item Number OA301 (Spring/Summer 2002 Price $29.95 USD)
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EMERGENCY LIGHT

It is helpful to have light come on when the power fails. There are emergency lights that can also be
used as a flashlight and they are rechargeable. An emergency light can be kept on a power strip that can
be located in a storage compartment of the projector case.
·

Black & Decker and Radio Shack and several other companies make an emergency lights. You
can check at your local hardware store.
FLEXIBLE LIGHTING

Celestial Products
425 Fernando Ct.
Glendale, California 91204 USA
Telephone: 1-800-233-3563
This company has world wide service. They will custom make flexible tube lighting that can be
used as “cove lighting” in a portable. You could attach this lighting to the dome with Velcro
loops.
This company say that they can use led or incandescent lights inside the tubing and space them
to your specification. The cost is negotiable and directly relates to the system that you design.
MOON BALLS
·

Use dylite balls to replace styrofoam balls for lunar phase demonstrations; they give a crisper
image. Three-inch (7.6 cm) size balls work best for me. They are big enough for everyone to
see the terminator line clearly. Pencils or dowels can be inserted into the balls and glued there
for easy handling.

·

Dylite balls can be purchased in packages of 12 from:

S & S World Wide Arts & Crafts
PO Box 513
Colchester, CT 06415-0513 USA
Telephone Orders: 1-800-243-9232; FAX: 1-203-537-2866
e-mail: service@ssww.com
Website: http://www.ssww.com
Pricing: 1 inch (2.5cm) balls are $2.59 per dozen; 2 inch (7.6cm) balls are $2.99 per dozen
3” inch (5.1cm) balls are $5.49 per dozen; 4 inch (10.2cm) balls are $10.99 per dozen
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POINTERS
Learning Technologies, Inc.
40 Cameron Ave.
Somerville, MA 02144 USA
Telephone: 1-800-537-8703 or 1-617-628-1459
FAX: 1-617-628-8606
E-Mail: STARLAB@STARLAB.com
·

An LED Pointer in a maglight housing has been developed. This pointer seems sturdy and long
lasting. ($90.00) There are 11 different arrow shapes to choose from.

Brandess Kalt-Aetna Group Inc.
701 Corporate Woods Parkway
Vernon Hills, Illinois 60061 USA
Telephone: 1-800-250-8394
FAX: 1-800-762-4711
This is a less expensive model and you may have to insert some black paper inside to eliminate rings of
light around the arrow. This company sells only to retail stores. They can give you the location of the
closest dealer to you.
·

Rowi Light pointer NP913
Cost $22.00 USD
PORTABLE BACK-SAVER SEAT
Reserve America Gear Store
Crazy Creek Stadium Chair II
http://reserveamerica.altrec.com/shop/detail/2029/9/ $26 USD
Cannot be shipped internationally.

Dick’s Sporting Goods
http://www.dickssportinggoods.com/product/index.jsp?productId=546656&cp=713364.713408
&parentPage=category
The Crazy Creek Original stadium chair is constructed from 400 denier-coated packcloth with
1/2-in (1.3 cm) closed-cell foam for firm yet flexible support. It is lightweight and easy to carry
and protects from wet ground, snow and cold. $39.99 USD
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Therm-a-rest
Camp Chair-New for 2002, the Camp Chair is made with EVA closed-cell foam cushions sewn
inside a ripstop nylon cover. Features include a carry handle and mesh storage pocket on the
back. Wide composite stays and adjustable side straps provide back support. Available in two
sizes. http://www.cascadedesigns.com/thermarest/easy_chairs.asp?Action=CampChair
The Sports Authority
Stadium/Ground Seats-5 different styles
http://www.thesportsauthority.com/family/index.jsp?categoryId=712685&cp=718030

PRECISION SPECTROMETER
Project STAR has a Precision Spectrometer made of heavy-duty
·
sealed plastic. With it, you can see the mercury emission lines from street
lights and solar absorption spectrum scattered by the sky. The kit includes
one instrument body, a graduated scale marked in energy (eV) and
wavelength (nm) unites, and a piece of high resolution holographic
diffraction grating. This instrument can be calibrated to 1nm accuracy by
using an ordinary fluorescent lamp as a reference. Each unit is priced at $22
plus $6 for shipping and handling. Contact Learning Technologies, Inc. for
more information. http://www.STARLAB.com/
Telephone:1-800-537-8703.

PROJECTION BULBS/LAMPS
PSC Lamps, Inc.
435 W. Commercial St.
E. Rochester, NY 14445-2298 USA
Telephone: 1-800-772-5267 or 1-716-385-3540; FAX: 1-800-257-0760
http://web.syr.edu/~lapawlew/ES/
Scott Electric
1000 S. Main St.
Greensburg, Pennsylvania 15601 USA
Telephone: 1-800-442-8045; FAX: Fax: 1-800-426-9598
http://www.scottelectricco.com/locations.htm
Scott Electric is one of the largest independent electrical distributors in the United States with a
customer base of electrical, mechanical, and general contractors, industry, government agencies,
municipalities, retail hardware and building supply markets. Specialty lighting and electrical products
are sold nationwide, as well as in Canada and Puerto Rico.
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Welch Allyn Lighting Products Division
PO Box 187, Skaneateles Falls, NY 13153-0187 USA; Telephone: 1-315-685-4347;
FAX: 1-315-685-2854
This company supplies a #01213 hard pin bulb that works for some projectors. Have a look at the
Welch Allyn web site/catalogue at their sub miniature range. All the details are there.
Website: www.walamp.com
Also there is a company in California called Carley Lamps. They have a similar range.
1502 W. 228th Street, Torrance, CA 90501 USA; Telephone: 1-310.325.8474;
Fax: 1-310.534.2912
Website: http://www.carleylamps.com/home.htm
Suggestion:
·

Try contacting the Theater Arts Department or the Audio-Visual Department of a local college or
university and ask them were they get their lamps. Try talking with the person who repairs
projectors.
SINGLE SLIDE PROJECTORS

RADMAR, Inc.
1263 B. Rand Drive
Des Plaines, IL 60016 USA
Contact: Dick Davidson
Telephone: 847-298-7980
Fax: 847-298-1248
Email: radmarx@msn.com
Home Page: www.radmar.com
·

Model #1210; Planetarium Single Slide Projector, hand-held with power pack; $93.00

The Model 1210 Single Slide Planetarium Projector is used as an accessory in planetariums for pointing
out features in the heavens and displaying supplementary information on the dome of the planetarium. It
is frequently used for projection of constellation outlines. Model 1210 is unique in that the power supply
is separated from the lightweight projector body by a six foot (1.8 m) cord to make it convenient to
hand-hold the projector while the power supply sits on a table or the floor. Model 1214 Projector ($120
USD) for Planetarium use is similar to Model 1210, except that it comes with a dimmer module to allow
reduction of the light in the projected image to match the star projection light level.
AULA DEL COSMOS
Albert Pla
c/pi i Margall, 5.3 3a
E-08024 BARCELONA (SPAIN)
Telephone: 93 284 12 16
FAX: 93 213 39 80 – 93 845 25 49
E-mail: aulacosmos@menta.net
aulaesfera@mx3.resdestb.es
Albert has manufactured a hand-held slide projector that is for sale. Albert calls it the “Batiscaf.”
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SLIDES
IPS Slide Service http://www.ips-planetarium.org/ips-slides.html
One of IPS’ most valuable resources is the stunning repertoire of images available from the Hubble
Space Telescope, from interplanetary spacecraft, and from large ground-based telescopes. The IPS slide
service provides the best of these images to subscribing planetarians at a nominal cost. This service was
inaugurated with HST in 1995 and with JPL in 1997.
Great Lakes Planetarium Association (GLPA) Slide Bank http://www.glpaweb.org/resources.htm
·

The GLPA 35 mm slide bank contains a selection of over 2,000 slides that may be duplicated.
The current film charge is $0.50 per slide (including postage). The slides you select are copied
and the unprocessed film is sent to you. It is your responsibility to then have the film processed.

Astronomical Society of the Pacific
390 Ashton Ave.
San Francisco, California 94112 USA
Telephone: 415-337-1100
FAX: 415-337-5205
Suggestion:
 If you have a tight budget try having your Audio Visual (AV) Department (if your
organization has one) order slides, etc. for you out of their budget, and then you can
borrow them.
 You can learn to make your own Kodalith slides. Contact your own local planetarium or
regional planetarium society and they will direct you to someone who can instruct you.
 After drawing their own pictures on paper, students can produce their own Kodalith slides
to present with star-gazing and storytelling activities in the planetarium.
SOFTWARE
·

Project Pluto (Bill Gray, Project Pluto, 168 Ridge Road, Bowdoinham, ME 04008 USA;
Telephone 1-207-666-3149; 1-800-777-5886; FAX 1-207-666-3149; e-mail:
pluto@projectpluto.com). About Project Pluto: Project Pluto supplies astronomical
software, both commercial and freeware, to amateur and professional astronomers. The
foremost product is the Guide CD-ROM Star Chart, a powerful general-purpose
charting/desktop planetarium tool. The main purpose of this program is star chart
generation. It also provides immense amounts of data on the objects displayed,
ephemerides, telescope control, and other useful features. For a view of the capabilities of
this astronomical sky catalog see the website: http://www.projectpluto.com
Pagine in italiano su questo sito
Web / Pages are also in Italian on this site
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SOUND/MUSIC
Minivox Portable Public Address System
A Mini-Vox hand-held amplifier works well in a portable planetarium. It is a 5.5 pounds (2.5
kg), one-piece molded case and steel grill. An input jack allows you to plug in a Walkman®
or CD player so you can playback pre-recorded audio material.
Includes wired microphone and shoulder strap. Comes in black,
yellow, blue or red. It can also be used with a hand-held or
wireless microphone system. About $200 USD
Francis Audio-Visual
P.O. Box 3697
Syracuse, NY 13220 USA
Telphone: 1-(315) 463-4187
Toll Free: 1-(800) 535-4328
Fax: 1-315- 463-5313
e-mail:fav@francisav.com
Website: http://www.francisav.com/minivox.htm
Anchor Audio
3415 Lomita Boulevard
Torrance, CA 90505 USA
Telephone: 1-800-262-4671
FAX: 1-310-784-0066
Websites: http://www.anchoraudio.com
http://www.anchoraudio.com/pdf/mvx.pdf
For all kinds of help with music contact the addresses below:
Bowen Music Productions
748 Bates St., Suite 300W
Indianapolis, IN 46202 USA
Telephone: 1-317-226-9650
FAX: 1- 317-226-9651
e-mail: bowenprod@aol.com
Web: http://www.bowenproductions.com

Loch Ness Productions
PO Box 1159
Groton, MA 01450 USA
Telephone: 1-978-448-3666 OR
1- 800-4-NESSIE
FAX: 1-978-448-3799
Web: http://www.lochness.com

Castle Lane Productions
29-03 Madison Terrace
Fair Lawn, NJ 07410 USA
Telephone: 1-201-703-5515
FAX: 1-201-703-5516
e-mail: castlelan1@aol.com
Web: http://www.itvanj.org/sdkaplan.htm
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