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EDITOR'S NOTES

I hate to end my first year as the editor of your journal with this
issue running behind schedule, but that's the way it is. The March issue
will be out a very few weeks after you read this.

In this issue you will find the first of a series of articles. This
series will become a regular in all future issues. On page 3 you will find
the article, co-authored by Alan Friedman, Dennis Schatz, and Cary Sneider.
They, along with Ron Olowin, distributed the first issue of the POP Jourmal
to a few dozen people at the Boulder meeting. They have offered their
writings to the Planetarian on a regular basis. Their offer has been
enthusiastically accepted.

JANE'S CORNER has a somewhat different look this time. You will notice
that there is not one mention of any material, from anyone, on any topic
concerned with planetariums. Get the message? She needs your help: Write
to her and contribute.

By next issue we will hopefully be able to reinstate on a regular basis
a report on the next I1.S5.P.E. meeting. I will keep you posted on all the
latest news in each succeeding issue. I will also reinstate the "HOW TO MAKE
IT" feature. It was omitted this time simply due to space restrictions.,

As always, I continue to hear from a few of you. What's going on in the
rest of the world? Hello, Planetarians! Are you there? Please respond: We
need your help! I shall stand by on this frequency to receive your reply.

Bill Fagan

Oakton High School Planetarium
2900 Sutton Road

Vienna, Virginia
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AUDIENCE PARTICIPATION AND THE FUTURE OF THE SMALL PLANETARILM

By Atan J. Friedman, Dennis L. Schatz, and Cary 1. Sneidern
William K. Holt PLanetarium
Lawrence Hall of Science
University of California, Berkeley, CA 94720

A Unigue Potential for Smaller Planetariums

The most widely available source of information about current progress
in science is the mass media. Althoughthe press, radio, and television have
made valuable contributions to public education, most science reporting is
limited to brief headline grabbers. The nation’s estimated twelve million
planetarium~goer591 on the other hand, have the opportunity to be in a
unique environment for forty-five minutes to an hour, to be involved in an
intensive learning experience, and to ask questions. The planetarium is,
in addition, the only institution in America which can offer regular contact
between the public and a person professionally knowledgeable in astronomy
and/or space science.

Of the 1100 planetariums currently operating in the U.S5., about fifty
are major installations (domes 41-75 feet in diameter), each serving 200 to
700 visitors at a time.? These major planetariums provide multi-media presenta-
tions which have been attracting a rapidly growing audience, expected to reach
10 million people a year by 1980.3 A large planetarium's presentation can
command attention and excitement, as well as provide scientific information.
It is normally a lecture, often recorded, illustrated with special effects
and musical accompaniment. Because of the large audience size, any interaction
between the professional and members of the audience is precluded until after
the program, when a few individuals can ask questions.

The remaining 96 per cent of the nation'’s planetariums are smaller
facilities, with domes 10-40 feet in diameter, located in school districts,
colleges, and museums. With a few notable exceptions, smaller planetariums
today offer the same kind of passive learning experience that the large
planetariums do-~-resulting in an identity crisis. As educational budgets
are being ever more closely scrutinized, those concerned about the survival
of smaller planetariums must resolve the question: "What is the educational
role of the smaller planetarium?” If the answer is: ''Basically the same
role as large planetariums,” then a smaller facility cannot economically
compete with a nearby large planetarium. By 1980, only four percent of the
planetariums (the largest ones) will account for about 607 of the total vearly
audience. The large planetariums are simply more efficient in providing
these passive-audience shows.

We believe that a unique educational function the smaller planetariums

can serve is to provide active audience participation in the planetarium
environment. In a smaller facility, it 1s feasible to have audiences of
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20-50 people. With these groups of manageable size, the planetarium
instructor can involve the audience in activities and discussions as a
normal part of every program. As we will show in the following sections,
active learning is highly desirable.

Participatory Oriented Planetariums

A very exciting alternative to a passive-audience program that relies
on elaborate special effects is the "participatory oriented planetarium"
(POP) programs now being used at more than a dozen smaller planetariums.

In these audience participation programs, the visitors are actively involved
“din: 1) discovery-approach activities; and 2) extensive verbal interaction
with other audience members and the planetarium instructor. The term
"discovery" means that the visitors learn something new through their own
efforts; they are not just verifying what the instructor told them. 'Verbal
interaction' means that the audience members may initiate discussion as well
as respond to the instructor's questions.

The most important distinguishing feature of a participatory oriented
program is that the audience is actively involved in thinking about the
subject matter, not passively absorbing audio-visual information.

In a passive constellation show, for example, the audience sits quietly
while the instructor points out constellations and describes some mythology
to go with each set of stars. In a participatory constellation show, the
instructor passes out simple star charts to everyone in the audience, demon-
strates how to use the star charts, and then assigns a constellation to find
for each section of the audience. After a group points out its constellation
to the rest of the audience, the instructor describes the mythology.

In a passive show segment on motions of the sun, the instructor points
out the location of today's sunset, as projectors produce the effect. 1In
a participatory segment, each member of the audience is asked to estimate
where he or she thinks the sun will set and indicate that place with markers
that hang from the cove. Then the main projector produces a sunset, while
the audience watches intently to see how accurate their estimates were.

A participatory presentation requires some physical preparations (e.g.,
star maps, sunset markers) but the trouble is usually no more than would be
spent, for example, producing a ''realistic' sunset effect. In the participatory
activity described above, even the simplest sunset is effective, since it is
the audience's participation that provides the excitement, not the special
effect.

These particular examples work well with audiences of 25-35 people: a
group that is not effectively served in the larger planetariums, but is very
practical for smaller size domes. Additional examples of POP and bibliographical
references are in a recent Planetarium Director's Handbook article. (See
reference 5.)
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Theoty Behind the Particfpatory Approach

nvolving students in actively observing, experimenting,
,.from the theories of Swiss educator, Pestalozzi, during

L UTY . 6, The notion that people learn more and understand more
1ly manipulate materials and discuss ideas was greatly
elaborated Ey' eweyat the turn of the current century. The theoretical
basis for part; patory educatlon ‘has been greatly enhanced by Jean Piaget's
theory of 1ntellectual deVelopment Hundreds of cross-cultural and longitudinal
studies strongly “upport Piaget's basic contention that human beings pass
through an 1nvarian£ sequence of stages of mental growth, and that the pace

and eventual completlon of 1nte11ectual maturity depends on the opportunltles
that a person has to 1nteract Wlth things and people in the environment.

deeply if l;—,.heiy:

The clearest dlsplay of consénsus about the high value of part1c1patory
education is that all:of the major science curriculum development projects
sponsored by the Natlonal Science Foundation (NSF) during the 1960's and
1970's (including. ESS SAPA, ScIs, HPP, BSCS, etc.) are designed to 1nvolve
students actively in the process of learning.

In descrlblng ‘the rationale for the new NSF science curricula, Hurd®
summarlzes the claims of the participatory approach (also called the "discovery,"
"inquiry," "process," "problem—solv1ng," or "hands—on' approach) as follows:
1) Children are motlvated by the satisfaction they receive from finding out
things for themselves, and satisfaction is recognized as an important attitude
in stimulating learning;

2) since children are more personally involved with information and ideas in
a discovery approach, deeper understanding of subject matter results and
forgetting is reduced;

3) discovery prdcedﬁres help children develop strategies of inquiry, or process
skills, such as 31mp11fy1ng, organizing, and summarizing data, dlscoverlng

relatlonshlps, and maklng generallzatlons, and

4) transfer of learning is improved.

The gener 1 argument is also applicable to adults who have llttle‘f
scientific b‘ ’to&nd.

EducationalfResééréthn,Planetarium Education

There at
tool. A re
of a Planet
flaws.lo‘"N@ne;

"very few research studies of the planetarium as an educatlonal
article entitled "Analysis of Research on the Educational Uses
‘“9 eites only nine studies, most of which have serlqus design
, valved POP strategies. A recent study which was both care-
fully designed and dlrectly relevant to this discussion was performed by
Gerald M’allonL 'to compare the effectiveness of a "live" 1nstructor vs. a
pre-recorded program Although both presentations were "passive" planetarium
programs, thls,stﬂdy is relevant since the presence of a live instructor is
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an essential part of the participatory approach. Mallon's result showed that
students who attended the live presentations showed a cognitive gain signifi-
cantly greater than those who attended the pre-recorded program, even though
the words and intonations used, special effects, and all other identifiable
variables were carefully controlled. One study comparing POP and passive
planetarium education is being planned by Jack Fletcher at the University of
Virginia. ‘

Although there are few research studies which deal explicitly with the
planetarium, the POP approach is based on the much larger body of research
studies that have been undertaken to replicate Piaget's findings, as noted in
the previous section. The implications of that research for planetarium
education are that: 1) no matter how stimulating the special effects may
be, a visitor cannot derive meaningful concepts from a lesson if the task
involved 1s beyond his or her intellectual ability; and 2) by involving
visitors actively in manipulating materials and discussing ideas at the
appropriate level of complexity, it is possible to help them make the tran-
sition to a more advanced stage of intellectual development. It is this same
body of research that led to strong govermment support of the participatory
approach to science curriculum development in the 1960's. POP can, in fact,
be viewed as an expansion of the participatory movement in science education
into astronomy and space science rather than the adoption of an entirely new
approach.

Summary

In the midst of increasing cries for "accountability' and continuing
financial crises, every educational endeavor needs to have a clear vision
of its role in meeting fundamental goals. We believe POP is an effective way
to substantiate the intuitive feeling of educators in small planetariums
that their facilities offer something essential and unique. This is because:

1) The basic principles of participatory programming have sound research support.

2) While limited active participation could occur in a big dome with hundreds
of people, the smaller facilities have overwhelming advantages for conducting
activity and dialog with each member of the audience.

3) These audience participation activities involve use of the special plane-
tarium environment and cannot be duplicated in the classroom.

We encourage Planetarian readers who are researching and/or using POP
techniques to report on their work in this journal and at regional or national
meetings. The Holt Planetarium (the author's institution) is currently seeking
financial support for a national series of workshops in POP education. We
welcome further suggestions, and will be glad to assist others who wish to
increase POP popularity.
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STAR MYTHS OF THE NORTH AMERICAN INDIAN

By Larrny Sessions

It seems strange that in a country with a vast heritage of native folk~
lore the citizens should remain unaware of it. In the United States we have
such a heritage of Indian mythology, but most teachers either ignore it
completely or refer to it only in passing, favoring instead the legends of
ancient Greece and Rome.

The planetarium is one place in which the public as well as the schools
have been treated to an occasional taste of Indian mythology and sky lore.
Many planetarians would like to prepare an Indian star program, but don't
know where to look for information. It is the purpose of this articleé to
provide some of those needed resources.

Recent work has been done in this area, resulting in programs such as
The People of the Hansen Planetarium, and references will be given at the
end of the article.

Research into Indian star lore has been infrequent and varied. Many
anthropologists knew too little astronomy to properly identify the stars and
constellations in the stories they recorded, but a few definite identifications
may be found scattered through many volumes.

Indian star myths, like Indian languages, were often utterly different
from tribe to tribe, but nearly all Indians had a story of the Great Bear,
Ursa Major. Most Indians pictured the bear with a short tail, such as those
owned by real bears, but at least one Iroquois legend gave the bear a long
tail and accounted for it like this:

It seems that in the beginning all bears had long, furry, and very
handsome tails, The bears were very proud of their tails, and to this day
the Great Bear of the sky can be seen with his giant fluffy appendage arching
across the heavens. But proud as he was of his tail, the earthly brother of
the Great Bear saw that his tail could be put to practical use catching fish.
By dropping his tail into the water and wiggling it to and fro, he could
attract many fish, which he promptly caught and ate. The bear grew fond of
fish and would even drop his tail into the icy waters of frozen ponds and
lakes to catch his favorite food. One winter day, however, the water was too
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