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INTRODUCTION

With the funding of the Project by NSI' scheduled to ter-
mincste on August 31, 1979, continuity of the Project, staff-
ing for 1979-80, placement of departing staff, and prepar-
ations.for next year have been of major concern. Because
a small sum, perhaps $30,000 beyond that allocated for the
final report, will be available, we requested and received
an one-year extension, without additional funds, from the
NSF. These Carry4over funds have been used to guarantee the
salary of Judith Klein for 1979-80 irrespective of any other
income for the Project. Thus the central staff of Klein,
Connor and Watson has been assured for the year ahead.
Continued negoti: tions with the Board of Education.of
the City of New York tave led us to expect significant finan-
cial support from "tax levy” monef to meet more than half
the budget. The remainder would be provided by six Districts
each of which would have two interns in each of two schools.
Coordinators would be school personnel released half-time
to work with the interns and to be studen“s at New York Uni-
versity. In response'to our inquiries, numerous Districts
have indicated a strong desire to have the Project function-
ing in their schdols. Delays in formal approval of the budget

of the City have prevented negotiations of official contracts




with the City and the Districts, but fiscal arrangements
are expected to be completed early in the summer.

The unwillingness of NYU to provide a minimum-staff on
academic appointment to meet responsibilities to both Project
students and matriculated doctoral students threatens the
long term continuity of thé ﬁroject. Because operation of
the Project requires a knowledge of and close working re-
lations with the schools, continuity of the teaching staff
is essential.’

On April 1, Dr. Theresa Jordan left the Project to assume
a three-year appointment as research director for another
New York University project. However, with her usual kind-
ness, she continues to provide advice on varticulars of our
research operations.

Under a separate NSF contract nearby Queens College has
been making in external evaluation of Project City Science.
Two reports, as of July 1978 and of April 1979, have been
submitted. Con.iderable time of Project staff members has
gone into reactions and clarifications of items in these
reports. The effort by the Queens group dramatizes the con-
siderable difficulties of having an external group attempt
a continuing appraisal of a project operating in its fourth
and fifth years. Because the Project has a small staff and,

major commitment to school-based training of intern teachers,



manv interesting possibilities for action and research sug-
gested in the early days of the ’roject have been impossible
to implement. o

With a relatively mature anil highly committed group cf
interns, the academic year 1978-79 has been quite successful
and approximated the training moiel ervisioned.

From its inception the Proj2ct has sought to recruit
interns from minority groups, especially Blécks and Hispanics.
During the four-year operation of the intern program, fifteen
minority members (or twenty-six percent) were among the
fifty-four completing the program.

Nationwide, the number of minority students majoring
in the sciences :s pathetically small. According to the Man-
power Survey, in 1975-76 iess than five perceni of all graduat-
ing science majors were minority members. Biology had 3,100
(6.2%), chemistry had 330 (3.3%), physics had 67 (1.5%),
and earth science had 38 (0.8%). That twenty-six percent
‘of the Froject interns have bee minority members is encour-
aging.

Unexpected consequences of ~"he Project operation have
been occurring. After our pres:.ntations at NSTA, representa-
tives of the Department of Educ.ition in Puerto Rico requested
that the staff organize and ope -ate a teacher development pro-

gram on that island. This was a1 natural ‘extension of the



long-term cooperation between tﬂe Department of Education

and New York University. However, nc course offerings for
science teachers had been made for nearly a decadeﬂ Through-
out this past academic year Connor and Klein have shured al-
ternate fortnightly presentations of day-long adaptations

of two of the basic"courses presented to Project interns.

The class of thirty teachers, who were seeking up-dating on
science and pedagogy, came froy all parts of the island.
Connof had been able to raise $9,000 in scholarship funds
from a number of industries on the island. The funds pro-
vided year-long half-tuition scholarships for eighteen teachers
and supervisors., 'The others came at their own expense. Upon
initial announcement of the program, one hundred and seven
teachers came to San Juan for interviews last September.
'Clearly there is much interest among the teachers and a
willingness by many to éay at least half of their own tuition,
as well as travel expenses. Additional scholarship funds are
being sought with the intent of maintaining a continuing
program which would lead to a master's degree at NYU.

A further consequence of the activities in Puerto Rico
was an invitation to Connor to join an international dis-
cussion of science education held in the Barbados mainly
for representatives of Caribbean schools.

Further curiosity about the Project has led to an in-

10




vitation to Watson to discuss the Project in Winnipeg next

October at the annual convention of the Science Teachers'

Association of Manitoba (STAM).
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PRESERVICE PROGRAM

For preservice students, the start of the spring semester
marked the beginning of a shift in responsibilities, from
heavy course work to increasingly greater teacher loads in
the schools. The semester also included the introduction

of two new courses: Education for an Ecological Society,
which is an extension of the Urban Ecology course presented
in the fall, and Implementation of Intermediate School Science
Programs, a course built around the themes of change, cur-
riculum and community. Finally, preéervice students were
involved in taking New York City License examinations. This
was the first time that these tests had been given during

the life of the Project.
Courses

Two new courses were developed during the preceding summer
in partial response to the suggestions made by the preser-
vice of 1977-78. At that time, the difficulties with the
courses in Integrated Science were highlighted, and the
decision was made to replace them with Urban Ecology (fall
semester) and Education for an Ecological Society (spring
semester). These courses were designed to focus on ecologi-

cal principles and their application to the schonls, while re-



‘taining an integ:ated science orientation. Further discus-

sion of this decision is found in Progress Report No. 14,

pp. ¢-3. In addition, these changes reflected the continuing
attempts of the staff to provide greater cohesiveness between
course work and students' school e#periences. Thus, the
Implementation course was designed to replace the trouble-
some Sociology offering. It retained the iﬁtensive community
inyolvement of the Sociology course, while adding emphasis

in areas more pertinent to students' primary responsibility.
Education fcr an Ecological Society

During the spring semester the second part of the urban

ecology curriculum, Education for an Ecological Society,

was presented. This was the first time this course has been”
taught. The course content was an outgrowth of earlier

cour ;e evaluations which indicated that more educational
cont:nt was required in preservice training. Consequently,
the -course focused on the ways that environmental concepts

encountered in the fall course, Dynamics of Urban Ecology,

coull be taught to‘adnlescent learners.

The objectives of the course were to allow and encour-
age students to use topics from urban ecology as part of a
junior high school science program, to develop.a variety

of learning activities (hands-on, audio visual support mate-

¢
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rials, field trips, etc.) appropriate to environmental edu-
cation, to coinstruct and implement a-complete unit plan for
environmental education in schools where they were studént
teachers. Examples of environmental units developed under
the course auspices included "Symbiosis in the City" and
"Energy Waste at School." Examples of audio visual support
materials included an electric bulletin board that beckoned
student participation and a slide-tape presentation on city
trees. Field trips included an investigation of a nearby
beach community, a trip to a solar house, and a look at
various architecturallstyles. Examples of hands-on activi-
ties included the building of mini-windmills, classroom
gardening, and a measure of air pollution with.very simple
apparatus.

The course was well received by'the preservice interns.
Each was able to implement environmental activities in his
or her student teaching, some more than others. In addition,
they received feedback on those activities as a regular part
of the course.

A course package for the urban ecology.curriculum was
developed. It contains an overview and sample materials

for both Dynamics of Urban Ecology and Education for an

Ecological Society. The course is available upon request

from Project City Science.
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Implementation of Intermedi te School Science

This course was developed arounl three general foci:
éurriculum, change and communit ‘. In géneral, the course
was loosely structured in order to allow each student to
identify needs in each of these areas relatad directly tio
his/her own specific school situation. Activiiies in the
course grew out of students’ attempts to devise solutions
to meet these needs, report on the attempted solutions and
evaluate their effectiveness. 1In order to support this
structure, each student drew up a contract which specified
the means by which these goals would be attained and a time
frame for their achievement. Although contracts were written
up early in the course, our exp:rience clearly demonstrated
the desirability of having stud:nts modify and augment their
original plans in response to tne reality of the schools.
As students became more responsible for implementing the
decisions that they made, they also recognized tﬁat what
ﬂsi" looks good on paper is often not feasible given the time,
persohnel and other resources available to the classroom
teacher. For most of the studenté, two tangible products
resulted from the course: curriculum, change and community
projects which had direct applicability to their curreﬁt

school placement:, and the knouwledge that they as classroom
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teachers could substantially modify a given curricvium and
portions of the school environment to bring about more

effective educational experiences. for their students.
School Involvement

As soon as students returned from the §emester break, they
began the process of identifying another teacher with whom
they could pick up their second class. The éoal was to as-
sume responsibility for a second class by mid-February, add
a chird (preferably with yet another teacher) by about
the third week in'March, and finally, add a fourth class to
their teaching loads afte: the spring recess (last week in
April). Our purpose was not only to provide each student
with experienceé with pupils at different levels of academic
ability, grades and in different science content areas, but
also to involve many teachers who previously had worked with
the Project only tangentially. In addition, it was anti-
cipated that teaching four periods per day would approximate
the work load that students would encounter if they accepted
jobs in the city systém in the fall.

Although many preservice students éssumed at least par-
tial responsibility for third and fourth classes, there were
many problems. Students and their cooperating teachers com-

plained that the teaching (and planning) load was onerous.
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Some teachers were reluctant to »rovide classes for only

a few weeks, late in the school ear. Also, it was some-
times difficult to find appropriate classes in other teachers'
programs that would fit into the existing patterns of

classes already taught ﬁy the preaservice.

Despite their heavy teaching responsibilities,‘students
participated in the planning and development of many science
related activities. City resources were used to better ad-
vantage than previously, resulting in field trips for
their studenté to the Bronx Botanical Garden, Wave Hill En;
vircnmental Center, the Breezy Point Unit of Gateway National
Park, the Brooklyn Botanical ggféén and Pelham Bay Park, as
well as short trips to neighb rhgpa parks, local pet stores
and tours of school heating plants among others. As in the
éast, Project interns played prominent roles in the Science
Fairs of their schools, especially working with individuals °
and small groups of pupils on the development of their Science
Fair Projects. Finally, preservice students initiated a num-
ber of special projects in the schools, among which were: a
school-wide science newsletter, the design and construction
of a rooftop weather station, the organization of a weather
watchérfs club, a solar eclipse viewing, using pin-hole
cameras and similar devices, and lab squads to organize,

distribute and collect laboratory materials from the science

i7
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teachers in seveial of the schools.
One of the features that perhaps sets this preservice
program apart from usual student teaching experiences is the
- opportunity students have to modify existing curriculum and
subsequently to implement their adaptations. This process
is begun in the fall semester for courses in Curriculum and
Methods, and this year for the first time, has continued
into the spring semester in the Implementation Course. Be-~
cause of this emphasis, students are able to accept the de-
mands of intensivg teaching with the knowledge that they
have already expended the time necessary to identify and
sequence activities in a variety of content areas. 1In
addition, continuing our plan from 1977-78, revised copies
of these materials have been assembled, copied and placed
on file so that they are accessible to all students in the
‘program. In contrast to 'last year, this scheme to share
classroom tested experiences based on the New York City
Science Course of Study has worked well. The files consist
of some commercially developed materials, but mostly of
studen£ adaptations of units or major portions of units, as
well as explicit plans for a variety of field trips. .The
difference this year has been the inclusign of written
materials only, and the persistence of the staff in copying

materials before they vanished into the schools. What we

i8
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have seen this year is the develolpemnt of a small but ef-

fective curriculim lending library within the Project.
New York City License Exams

For the first time since 1¢74, New York City offered regqu-
lar license examinations in junior high school general
science and each of the higﬁ school science disciplines.
With the notable exception of teachers serving on "Per

Diem Certificates" (sibstitute status) the vast majority

of junior and senior high teachers in New York City have
completed the City's licensing procedure. 1In the past,
the unavailability of these examinations has been a major
éﬁstacle to having our graduates obtain permanent teaching
positions. Until now, all of them who have taught in New
York's schools have been tlere on temporary credentials (Per
Diem Certificates). Iniﬁ;ally, this made it more difficult
for them to find jobs, and subsequently, it has meant great
unceftainty about remaining in a particular school.fdr more
than a year.

.fhe license examinations consisted of five parts: writ-
ten (science subject matter and pedagogy), written English,
-performance (laboratory ta:ks in each of four areas), inter-
view, and medical. Each examination, given in parts, was

spread over a period of several months. All but two (one
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foreign student, one student moving out of state), of this
year'g group took the license examination in at least one
subject. Several students took more than one exam, primarily
to insure that they would be licensed. In New York City, it
is possible to teach at the intermediate level on a high

school license, but not vice versa. Table 1 below shows the

number of license examinations taken and passed to date.

TABLE 1

Earth General
Biology Chemistry Physics Jcience Science Other
No. 4 4 3 1 8 1*

*Mathematics (high school)

It is anticipated that the City will make appointments
of new science teachers for Septemkber. We are hopeful that
many of this year's graduates will accept positions in New

York's intermediate schools.
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MODEL DISTRICTS

The focus of the(Model Districts Program has always been

to create districts "in which the science teaching in the.
intermediate grades is exemplary in every way." However, in
this final semester this task was refined to concentrate on
institutionalizing whatever exemplary pracFices had been
developed, so they would endure beyond the period of covern-
ment funding. To do this the Project staff had to consider
what has evolved so far in the program, predict what might
be expected to endure in the future, and decide how best to

secure its continued maintenance.

What Has Evolved

While the constraints of the school environment -- building,
staff, hours, finanées, traditions, etc., preclude some in-
novations, the Project has continually tried new ideas, new
approaches, new emphases. During the spring semestér, thanks
to the further maturation of the coordinators and the fact
that the preservice interns began teaching earlier and more
intensively, more attempts were made at curricalum adaptation,
at community involvement and at changing some aspect of the
school environment. 1In fact, these latter tasks were formal-

ized as goals of the preservice Implementation Course, out-

D
hed
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lined and discussed on p. 9.

As outlined:on pp. 22 ff, the activities show that
the curricular adaptation efforts of the coordinators re-
sulted in more imaginative modules, more enphasis on marine
biology and eérth science, and more team teaching efforts.
The special projects, especially science:.fairs, and newspa-
pers were continued, but more through the efforts of the in-
terns and their cooperating teachers, rather than those of
the coordinators, as in past years. The coordinator's role
focused more on giving workshops that outlined teacher and
student responsibilities and organizing the work involved.
One particular project that worked very well was the estab-
‘lishment of a weather station by a preservice intern, Ray
McGowan. It quickly became the highlight of the homeroom
period, at I. S. 142, when the students themselves prepared
and gave the report.while daily maintaining the statibn,
built by them on the sqhool roof.

The experience'of the coordinators over the previous
year gave them the expertise and the confidence to better
supervise the interns, to better orgahize the workshops they
gave to the inservice teachers and to coordinate the school
science activities more effectively) especially where science
could ﬁe used in the reading programs, the programs for the

gifted, etc.
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Wide publicity wa: givea tne Project when a "Better
Reading Through Science" television program (part of Sun-
rise Semester) iﬁvolved the associate director commenting on
video clips of the students of P. S. 115. They were experi-
menting with batteries and bulbs, then writing down their
experiences for cthers to read. At the end of the previous
school year, the zoordinatcr in this school (P. S. 115), Sob
Callan, had written the prcposal that funded the progfam;
he was directing the classroom activities. During 1978-79 he
held weekly workshops to instruct the sixth grade teachers
to do similar activities in their own classrooms.

Whiie their fielc experiences had given them more con-
fidéqée, another set ¢f experiences were making increasing
demands on the coordinators.. This year was the time in their
academic careers that most of them began to plan seriously
for their doctoral theses, with all the demands this.major
task would make cn their t me and energy. Thus it was im-
portant to contirually rea:sess what was happening in each
school and gquestion what nceded to be done to sustain various
science activiti¢s as the ::emester was ending. But it was
even more import. nt to ask Qhat remained to be done to keep

activities going next year when the government funding will
A

be gone.

23
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What Would Remain?

In the attempt to answer their question for next year the
focus of the coordinators' activities were different at the
university meetings and in the field. They were continually
asked to consider what practices had proved most beneficial
to good science teaching and how long such practices might
be expected to last after the Project was nollonger in the
schools. While in a few cases teachers' basic content know-
ledge improved, especially in the areas of physics and earth
science, more change could be noted in their skills and atti-
tudes. Since the Project has stressed the "hands-on approach”
for individual students in order to bring teachers away from
a purely lecture or lecture-demonstration approach, even
more time was spent encouragina teachers to use this method.
It was hoped that teachers had had enough positive experiences
with "hands-on" and that reinforced by their involvémen£
with the preservice interns, they would be encouraged to
use the approach increasinqu in the future.

But beyond individual teacﬁers in single classrooms,
there were the school-wide activities, as the science fairs
and the newspapers. While newspapers could be taken over v

by one teacher and a few students, the Science fairs were

a much larger managerial and administrative task involving
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many teachers, several administrators and hundreds of stu-
dents. In order that these¢ continus as well planned, effective
experiences, the Project staff asked the coordinators to step
back and encourage the teéuhers and administrators to initiate
and imptove on previous fairs. In most cases thi..gs went
well at the beginning with the coordinator arranging meet-
ings and workshops to organize the acfivities and outline

the schedule. Then came‘the problems. Seldom did the school
personnel follQW up. adequately. As a result, too often there
was a tremendous rush at the end to have students submit pro-
jects in time é;r the.judqing. fn.one‘instance the fair was
postponed and ghe coordinator blamed for its delay. It took
hours of discussion before the school personnel realized that
the early workshops wherein they had sei their schedule had
been forgotten; their compléint then was than they had not
beén reminded often enough. The happy ending came a month
later when the rescheduled fair finally occurred. Despite
the problems, the fair was an overwhelming success.

Other attempts to ins:itutionalize the Project occurred
naturally in two schools, ?.S5. 61 in Brooklyn and P. S. 143
in the Bronx. In P. S. 61 the science chairman, Rich Rosen-
blum, had worked with the ’roject for four years, had become
a doctoral candidate at Nes York University, and was able to

take over the coordinator’;: role. 1In P. S. 143, the Assistant
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Principal for Science, Ralph Harrison, was also willing to
assume coordinator responsibilitiés. Tn both instances, prob-
lems arose mainly because these coordinators could not be
present for the regular staff meetings at NYU, but the agtempt
was successful in many ways, mainly in giving us directions
for the future. Accordingly, when District 15 in Brooklyn
asked that P, S. 142 be involved with the Project, we were
able to ask that the coordinator, Art Kaufman, be relieved of
certain reqular school dates so that he could more closely
supervise ti.2 interns, then attend classes and meetings at
the University. This séems éo be the model that is most ac-
ceptable to district administrators and is most likely to be
used by the Projeci unde:‘anticipated City funding.

The promise of continued funding from contributions of
the Central Board of Education, cooperating districts and
New York University rémains in question. Responses to our
previous letters show that some twenty districts as well as
the Central Board and New York, University are définitely
interested. Hdwever, at the City aqd district levels, this
is a question of financial priority and little can be decided
until the New York Cié? budget is gsettled, sometime in the
summer. ' After that, educational budgets will be decided;
after that we will know. Of course, the real problem is that

with every day's delay, it becomes more diffiéult to recruit
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qualified interns and coordinators.

of the Project depends on this.

»
f\
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And the future success
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TABLE

nghlxghts, Project City Science Activities
District 10

N
N
Curriculum Adaptation
P
On-Site Preservice Cocperating
Description ' chation Coordinator Intern (s) Teacner (s)
Developed unit on J. H. S. 141 Marcia Rudy . Susan Joe Sasieia
. electricity and Frank-McConnell
magnetism usin
"hands-on" activities
Adapted unit on J. H. S. 141 Marcia Rudy Sheila Devlin
batteries and bulbs Marion Milleerhl
for Health Conserva- #
tion class
Designed plant prop- J. H. S. 141 Marcia Rudy ' Shelia Devlin
agation actjvities Marion Miller
for Health Conservation '
class '
Developed a unit on J. H. S. 141 Marcia Rudy Susan " Joe Sasiela
heat and temperature ' Frank-McConnell
| .
Developed mini unit on J. H. S. 141 Marcia Rudy Susan Joe Sasiela
living things - Frank-McConnell
Developed and taught I. §S. 115 Robert Callan ' Vicki Rusk.
a sixth grade unit on Kathy Su}llvan
magnets adapted from Marcia Diamond
ESS's batteries and Batbara Harris
bulbs ’ ‘ Henry Eubanks
Developed and taught I. S. 115 Robert Callan Irene Cheteyan Marie DeCesare

a seventh grade unit
on Electricity ' _ - .9




llighlights, Project City Science Activities
District 10

Curriculum Adaptation
{continued)

On-Site Preservice Cooperatina
Description Location Coordinator Intern(s) Teacher (s)
Developed and taught I. S. 115 Robert Callan Irene Cheteyan Barbara harris
- a sixth grade unit on _ Simon Libfeld
plants and environment )
Developed and taught I. S, 115 Robert Callan Irene Cheteyan Simon Libfeld
- ::v't-‘-\ ~ommy Ay un_#l- ~
2 sinth grado unit on .
electricity adapted
from ESS's batteriecs -
and bulbs
Developed a unit on I. S. 137 Colin Bradshaw Lorraine Ling J. Lippyan
7th grade earth R. Clunie
science curriculum
"Rocks and Minerals"
using curricula “
prepared by Project
City Science personnel | .
Adapted unit on elec- I. 5. 137 Colin Bradshaw Lorraine Ling  J. Lippman
tricity, energy and Ellen Goldstein R. Clunie
magnetism using ideas _ J. Kartsch
from ESS § SCIS Concepts '
and Challenges and N
science activities
package
21
30. -




Highlights, Project City Science Activities
District 10

Curriculum Adaptation
(continued)

On-Site Preservice Cooperating
Description Location Coordinator * Intern(s) Teacher (s)
Adapted unit for I. S. 137 Colin Bradshaw Lorraine Ling R. Clunie
Z study on micro- ' J. Lippman
- organisms from J. Rosenbluth
SCIS & COPES ' J. Kartsch
Developed unit on I. S. 137 Colin Bradshaw Ellen Goldstein J. Rosenbluth
plant growth using ' J. Kartsch
ideas from Concepts
and Challenges
»
Adapted unit on I. S§. 137 Colin Bradshaw Lorraine Ling J. Lippman
Mystery Powders
to eighth grade
chemistry unit ¢ )
Adapted batteries I. s. 137 Colin Bradshaw Lorraine Ling R. Clunie
and bulbs activity - J. Lippman

to seventh grade
physics sequence
on electricity

| 24



Highlights, Project City Science Activities
District 10

Curriculum Adaptation
(continued)

On-Site Preservice Cooperating
Description Location Coordinator Intern(s) Teacher (s)

Developed activities I. S. 137 Colin Bradshaw Ellen Goldstein J. Kartsch
on force and energy.

using ideas from

COPES in eighth grade

physics unit

Developed activities I. S. 137 Colin Bradshaw Fllen Goldstein J. Kartsch
for seventh grade

unit of solids,

liquids and gases

using ideas from

Concepts and Challenges

and ESS

Developed unit on I. s. 137 Colin Bradshaw Lorraine Ling R. Clunie
effects of environ- Ellen Goldstein J. Rosenbluth
mental changes on

plant growth.

Ideas were used

from COPES and

Concepts and Challenges

Y4

(o
N
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Highllghts, Project City Sc1ence Act1v1t1es
District 10

9Z

Field Trips

On-Site Preservice Cooverating
Description - Location Coordinator Intern(s) Teaclnier (s)

Accompanied class J. H. S. 141 Marcia Rudy Susan Joe Sasiela
to NY Botanical Frank-McConnell

Garden for 2 session

mini~-course for 7th

graders "Making secnse

of your environment"

Accompanied 8th grade J. H. §. 141 Marcia Rudy ‘ Susan o Roberta Fox
class to NY Botanical ‘ Frank-McConnell '

Garden tour of con-

servatory

Accompanied ciass J. H. S§. 141 Marcia Rudy Susan Joe Sasiela
to Wavehill Environ- Frank-McConnell

mental center for

program on city trees

for 7th graders

Arranged field trip J. H. S§. 141 Marcia Rudy ] Jay Norwood
to Wavehill Environ-

‘mental Center for

9th grade

Accompanied students I. S. 137 Colin Bradshaw . A. Hector
on tour of neighborhcod ' J. Lippman
to categorize rocks

present in the environ-

ment

L




- Highlights, Project City Science Activities
: District 10

ral

Field Trips
(continued)

On-Site Preservice Cooperating
Description Location Coordinator Intern(s) Teache - (s)

Accompanied students I. 8. 137 Colin Bradshaw A. Hector
on neighborhood tour J. Lippman
to examine erosive

agents effect on -

rock and soil

Accompanied class to I. S. 137 ‘Colin Bradshaw Lorraine Ling W. Naylor
pet store to study ' )

ecological conditions
of tropical fish

Special Projects

Assisted students J. H. 5. 141 Marcia Rudy Sanford Wolf Roberta Fox
with science fair Susan . Norman Larry
projects Frank-McConnell Joe Sasiela

Organized weekly J. H. 8. 141 Marcia Rudy
lunchtime science '
. fiction club to

view filmstrips &

films

Organized scenic J. H. §. 141 Marcia Rudy Susan Leffler
displays-aquarium .

and plants in

library

EC 38




Description

Organized solar
eclipse viewing
with photographic
film

Set up photo display
of rocket club and
launch in 6th grade
clzssroom

Article in Riverdale
Press about rocket
club and Project

City Science activities

in J. H. §. 141

Att ed science
t:ygﬁg;s meetings

oY curriculum adapta-
tions

Interview with
librarian from
Spykn Dysil branch:
library

Highlights, Project)City Science Activities

District 10

‘ _ ' Special Projects

\

(continuéed)
On~-Site
Location Coordinator

J. B. S. 141 Marcia Rudy

J. H. S. 141 Marcia Rudy

141 Marcia Rudy

J. H. S. 141 Marcia Rudy

J. H. S. 141 Marcia Rudy

-

7
"

Preservice
Intern(s)

Susah
Frank-McConnell

Susan
Frank-McConnell

Susan
Frank-McConnell

8¢

Cooperating
Teacher (s)

Jay Norwood

Roberta Block
Herb Herman
).-.
pd

~

Jg9¢th Korens \\
| -

All science teachers
Norman Kaufman

41



Highlights, Project Clty Science Activities
District 10

Special_Prdjects
(continued)

On-Site Preservice Cooperating
. Description Location Coordinator Intern(s) Teacher (s)

Actended teacher J. H. S§. 141 Marcia Rudy Susan

workshop at NY Frank-McConnell
Botanical Garden

for field trip

Visited Wavehill F. H. S. 141 Marcia Rudy Susan Talbert Spence
Environmental Frank-McConnell

Center library to

secure curricula

materials for unit : -
on environmental

science

Conducted lunch- J. H. §. 141 Marcia Rudy ' Sanford Wolf
time sessions on .

computers and

technology for

interested students

Developed a list of J. H. é. 141 Marcia Rudy

science places to

visit around NYC-

special exhibits and

tours N




Description

Assisted students
with charting plant
growth of bulbs
planted in school
garden

Highlights, Project City Science Activities
District 10

Special Projects

{(continued)

On-Site
Coordinator

Preservice
Intern(s)

Location

J. H. S. 141 Marcia Rudy

Cooperating
Teacher (s)

Sheila Devlin
Marion Miller

Kathy Sullivan

0¢

Planned and imple- I. S. 115 Robert Cailan

mentad 2nd Annual Marcia Diamond
I. §. 115 6th grade Barbara Harris
Science: Fair Simon Libfeld
Implementation of I. S. 115 Robert Callan Vicki Rusk
NYSED Mini-grant Kathy Sullivan
problem solving Marcia Diamond
Reading-Science/ Barbara Harris
An experimental Henry Eubanks
approach Simon Libfeld
Implementation of I. S. 115 Robert Callan Barbara Harris
"Living Science" Vicki Rusk
program through .

District 10

Development and Imple- I. S. 115 Robert Callan Barbara Harris

mentation of research Kathy Sullivan

program in 6th, .7th and
8th ygrades

Terry Jordan

L4
.

1=

o



Highlights, Project City Science Aétivities
District 10

Special Projects
{continued)

On-Site Preservice Cooperating
Description . Location Coordinator Intern (s) Teacher (s)

Henry btupanks
Vicki Rusk
Simon Libfeld
Mdiiia Diamond
Marie DeCesare
Denise O'Daly
Andra Meverson -
- Craig Leonard

Developed science I. §. 137 Colin Bradshaw Lorraine Ling
resource file on
energy and electricity

School held its second I. §. 137 Colin Bradshaw Lorraine Ling Dimitri Cruz
annual science fair Ellen Goldstein

with over 80 students

participating

Mini sqience talent I. S. 137 Colin Bradshaw J. Lippman

) class experimented

. on the effects of
temperature and
light on germination

Students experimented I. §. 137 Colin Bradshaw Ellen Goldstein Joel Rosenbluth
on the effect of various

wave lengths of light

46 on the production of

: CO, by plants

183



Highlights, Project City Science Activities

Description Location
Students examined I. §. 137

the effects of
ecological im-
balance on aquatic
tank

Newsletter was sent I, S. 137
inviting parents to

science fair. Ten parents
attended as a result.

Enlisted librarian's I. s. 137
support in establish-
ing a science resource
area with a special
section devoted to ideas
on how to make science
rojects

Assisted filming of I. §. 137
teachers in preparing

chemicals for use in

setting up photo dark-

room :

District 10

Special Projects
{(continued)

On-Site
Coordinator

Colin Bradshaw

Colin Bradshaw

Colin Bradshaw

Colin Bradshaw

Preservice
Intern(s)

Lorraine Ling

Cooperating
Teacher (s)

W. Naylor

‘

-

ct



Description

‘Attended Parent-
Teacher conference

Assisted staff with
after-schoqQl recreation
program

Organized student
lab team :

Developed activities
for 7th grade unit on
solids, liquids and
gases using ideas
from Concepts and
Challenges and ESS

Developed unit on

- effects of environ-
mental changes on
plant growth. Ideas
were grafted -from
COPES and Concepts
and Challenges

50

I.

S.

Location

137

137

137

137

137

District 10

Special Projects
(continued)

On~Site
Coordinator

Colin Bradshaw

Colin Bradshaw

Colin Bradshaw

Colin Bradshaw

Colin Bradshaw

Highlights, Project City Science Activities

Preservice
Intern(s)

Lorraine Ling
Ellen Goldstein

Lorraine ﬁing

Lorraine Ling

Ellen Gopldstein

Lorraine Ling

Ellen Goldstein

Cooperating
Teacher (s)

J.
R,
J.

Lippman
Clunie
Kartsch

Kartsch

Clunie
Rosenbluth



Highlights, Project City Science Activities
District 10

143

Special Projects
(continucd)

On-Site Preservice Cooperating
Description ' Location Coordinator Intern(s) Teacher (s)

Interns jointly I. S. 137 Colin Bradshaw Ellen Goldstein Dimitri Cruz
taught a small Lorraine Ling
group of 12
stuaents wno were
3 years retarded in
reading, math and
science using the
IIS Curriculum.
After a term's
work those .students
" have developed
cognitive skills

Workshops

Conducted three work- I. S. 137 Colin Bradshaw Arline tleisberg (Sci Crd)

shops with teachers, ' Dimitri Cruz '
~ supervisors and in- Jack Kartsch

terns to determine ' Rose Clunie

the organizational

procedures for the

science fair




Highlights, Project City Science Activities
%, District 10

;

~
&
Workshops
' (continued)
.:ar A . ) - ¢ . r‘g
-7 _ ~-On-Site Preseréice Cooperating
Description Location Coordinator Intern(s) Teacher (s)
Conducted special work- I. S. 137 Colin Bradshaw Lorraine Ling Jack Kartsch
shop with interns and ' . , ’ Ellen Goldstein Rose Clunie
students who would ‘ Jessica Lippman
assist in operating : : :
and maintaining activi-
ties associated with
science fair
Conducted workshop with I. S. 137 Colin Bradspaw, 6 ‘teachers from dept.

teachers to determine
what areas of the N..Y. C.
curriculum could best be
enriched by using “hands-
on” and experienuial
activities

G¢

h
(7]
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TABLE - *

Highlights, Project City Science Activities
District 15

Curriculum Adaptation
-~

A

L &
\\\\ On-Site Preservice Cooperating
Description Location Coordinator Intern(s) Teacher (s)
Developed 8th grade J. H. S. 142 Arthur Kaufman

lab physics curriculum
including school wide
contests and surveys
(based on Science 5/13,
ISIS, and others)

Adapted unit on sound J. H. §. 142 Arthur Kaufman
and music for,9th grade

from N. Y. C. Board of

Education curriculum

and ISIS v

Developed and imple- J. H. S. 142 Arthur Kaufman
m2nted introductory

laboratory science

lessons for Wisiting

elementary school

pupils
Developed unit on J. H. S. 142 Arthur Kaufman David Fishbein
rocks and minerals . Arthg: Kaufman
Developed unit of J. H. §. 142 Arthur Kaufman Ray McGowan Peter Manfredi _
biology lessons Stacey Mizl Arthur Kaufman
including use of
local lake water,
human body cells,
microscopy techniques

s N7

9t



Highlights, Project City Science Activities

District\es

Curriculum Adaptation

(continued)

' On-Site Preservice Cooperating
Description Location Coordinator Intern(s) Teacher (s)
Designed and imple- J. H. S. 142 Arthur Kaufman Stacev Mizl Arthur Kanfman

mented lessons on

food chains

Developed unit on J. H. S. 142 Arthur Kaufman Stacey Mizl Peter Manfredi

light ' Arthur Kaufman
J Intraoduced Mystery J. H. S§. 142 Arthur Kaufman Stacey Mizl Arthur Kaufman

Powders in chemistry '

unit ' ) }

. L

Developed unit on J. H. S§. 142 Aéthur Kaufman , Stacey Mizl Arthur Kaufman

heat - "

Developed lessons on J. H. S. 142 Arthur Kaufman Stacey Mizl Peter Manfredi

measurement of time

(adapted from Science

5/13) ~

Adapted unit on mag- J. H. 8. 142 Arthur Kaufman Stacey Mizl Arthur Kaufman

netism from ESS 7th

grade

Adapted a unit on J. H. S. 142 Arthur Kaufman Ray McGowan _ David Fishbein

matter and forces

from N. Y. C. Beoard

of Education curriculum ' 59

Q 58




Highlights, Project City Science Activities
District 15 '

Curriculum Adaptation g
{continued)
On-Site Preservice Cooperating
Description Location Coordinator Intern(s) Teacher (s)
Developed a unit J. H. S. 142  Arthur Kaufman ~Ray McGowan Peter Manfredi
on seeds
Developed lessons J. H. S. 142 Arthur Kaufman Ray McGowan . David Fishbein
on forces
/ * : Special Projects
Accompaﬁ)&d—student J. H. S. 142 Arthor Xaunfman Stacey Miz1. Peter Man®raai
entrants to SEER '
energy exhibits,
Wided students with
their projects
Arranged for tour of J.. H. S. 142 Arthur Kaufman Ray McGowan David Irishbein
school's heating plant , Leonard Polikoff
' (Custodial Engineer)
Organized school J. H. §. 142 Arthur Kaufman Ray McGowan David Fisbein
science fair ' Stacey Mizl Lewis Gerber

Arthur Kaufman
Peter Manfredi
Bernaru Zapkin

Conducted science J. H. S. 142 Arthur Kaufman Stacey Mizl

projects workshop '
with students ‘
. 01

60




Description

Designed school
weather station,
constructed of
existing materials

Organized school
weather club, duties
included daily weather
reports over P. A. .
system

Arranged series of
trips to Gateway-
Breezy Point Unit,
tied in with
ecology unit

62

Highlights, Project City Science Activities

Location

J. H. S. 142

J. H. §. 142

J. H. S. 142

District 15

Special Projects

On-Site
Coordinator

Arthur Kaufman

Arthur Kaufman

Arthur Kaufman

Preservice
Intern(s)

Ray McGowan

Ray McGowan

Cooperating
Teacher (s)

David Fishbein

~

David Fishbein
Bea Neu Melov (Principal)

David Fishbein

6t
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' TABLE . i
Highlights, Project City Science Activities
District 17

ov -

Curriculum Adaptation

On-Site Preservice Cooperating
Description Location Coordinator Intern(s) Teacher (s)
Developed and I..S. 320 Taddesse Christopher Ellen Packman
adapted & series : Aregahegn Berder
of lessons on how
to prepare and take
care of fish tanks
Adapted a series of I. S. 320" Taddesse Christopher Ellen DPaclhman
lessons on the micro- Aregahegn Bender
scope and used the
microscope in study-
ing sea life
‘Developed a unit on I. S. 320 Taddesse Christopher Ellen Packman
reptiles and en- Aregaheqn Bender
couragol Lho students
to make a first hand
observation of snakes,
frogs, etc.
Developed a unit on I. S. 320 Taddesse Christopher Ellen Packman
how science fiction Aregahegn , Bender
is related to real
science
Developed a series of - I. S. 320 Taddesse Christopher Ellen Packman
lessons emphasizing Aregahegn Bender
the relative sizes of
objects




Description

Adapted and taught
several lessons

from the N. Y. C.
science curriculum
which were used in

a "team teaching”
situation ‘

Developud and taught

a "hands-on" curric-
ulum for use in

special quidance classes

Accompanied science
"on field trip to the
Botanic Gardens

Videotaped preservice
interns while they
were conducting their
science class

.Organized and produced

student-written science
newsletter

66

Highlights, Project City Science Activities

Location

I.

S.

391

391

391

391

391

District 17 L

Curriculum Adaptation

(continued)

On-Site Preservice

Coordinator Intern(s)

Alan Backer Inarid
Wisniewski

Alan Backer

 Field Trips

Alan Backer

Special Projects

Alan Backer John Conti
Ingrid .
Wisniewski

Alan Backer Ingrid

Wisniewski

Cooperating
Teacher (s)

Lelie Heffner

Ellen Fair

Leslie Hef fner

Bob Harwood

Leslie Heffner

.Leslie Hef fner

v

67



Highlights, Project City Science Activities
District 17

>
Special Projects ~
(continued)
On-Site Preservice Cooperating
Description Location Coordinator Intern(s) ~ Teacher (s)
Administered "self- I. S. 391 ~ Alan Backer John Conti Christine Abate
concept of achieve- : : Gail Derrico
ment" tests to classes
idvulved in a duccoral
thesis being conducted
by one of the science
teachers
Organized school- I. S. 391 Alan Backer Mel Kramer (Ass't Prin)
wide science fair
Photographed science I. S. 391 Alan Backer Mel Kramer (Ass't Prin)

fair projects and
participants and
organized photo display

Assisted individuals I. S. 320 Taddesse Christopher Ellen Packman
prepare their final Aregahegn Bender

science fair exhibits ,

and coordinated science

fair : )
Developed a unit on I. S. 320 Taddesse Christopher Ellen Packman
animal behavior with Aregahegn Bender

special emphasis on
fish and gerbils

68 | 69




Description

Conducted several
-inclass student
. workshops on "How
to Organize a Good
Science Project”

70

Highlights,

Location

I. §. 391

Project City Science
District 17

Wgrkshops
(contin ued)

/

" On-Site
Coordinator

Alan Backer
™

Activities

Preservice
Intern(s)

Cooperating
Teacher (s)

Lou Hiers
Leslie Heffner
Bob Harwood

1384

71
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RES JARCH PROCRAM

Spring, 1979 proved to be a rather hectic time for the re-
search team. This sitiation was compounded by the departure
of two staff members from the research team. Dr. Philip
Merrifield was on sabkatical leavé this semester, and on

Apri{ first Dr. Theresa Jordan joined the staff of the Insti-
tute for Developmental séﬁéies at New York University as Eval-
uation Specialist. As a result, the research team was left
with two members, Dr..Mae Lee and Ms. Tina Jacobowitzﬂ to
carry out the remainder of the Project research tasks. These £
were the planning and implementation of a research study on
student achie?ement ir I. S. 391, posttesting cf our 1978-79
preservice interns, and preparation of draft material for

the Pinal Report to the National Science Foundatio In ad-
dition, a: mentioned in the Fall, 1978 Progressgféport, the
research team utilizec the early months of the Spring se-

mester to prepare resecarch papers for presentation at EERA,

NARST, and AETS.
Presentation of Research Papers

During the week of February 21-24, the research team, DF.

Mae Lee, Dr. Theresa Jordan, and Ms. Tina Jacobowitz pre-

-

sented two papers at ‘he meeting of the Eastern Educational

(' D



vd

Research Association (EERA) in Kiawah Island, South Carolina.
DE‘ Jordan's paper focused on the relations among gcademic
achlevement and ﬁhe personality variables, global self-con-
cept, academic self~-concept, and need for academic competence.
This paper was based on her doctoral thesis, which she com-
pleted‘in Fall, 1978. Dr. Lee and Ms. Jacobowitz presented

a joint paper, which examined the relations among achievement:
in English, math, social studies, and science, career ex-
pectations, and the variables, global and academic self-con-
cepts, and need for academic competence. 'Major findings of
these studies were reported in the Fall, 1978 Progress Report.
These presentations from PCS were scheduled for the session
which included papers by Dr. Philip Merrifield and Dr.

Wilbur Brookover, a foremost authority of self-concept and
achievement.

Drs. Mae lLee, Theresa Jordan, and Fletcher wWatson also
attended the-NARST and AETS meetings in Atlanta, Georgia
during March, 1979. At NARST the research team presented
a paper set, whiéh included a paper exploring the science
career expectations and perceptions of scientists among
inner-city science students in I. S. 391. .Another paper
focused on the cognitive and affective correlates of sci-
ence and math achievement. A third paper examined the re-

lationship between science care . expectations and glogyt

(
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self~concept, academic self-concept, and need for academic
competence. The results of these studies were also present-
ec in previous Progress Reports. |

In addition to the NA&ST meeting, Drs. Lee and Jordan
. Presented at AETS a paper which described the development
and evaluation of fhe 1976-77 PCS Preservice Program. In
general all the papers were well received, especially those
presented at NARST, for which the research team has had

numerous requests for copies of these pepers.
Study on Students

A seéond task completed by the research team was the design
and data gathering for a study investigating the relation-
ship between students' self-concepts in each of their aca-
demic subjects (i.e. English, math, social studies, and
science) and their achievement in these respective subject
areas. This study is an extension of that conducted in the
spring of 1978 when the relationship between academic and
global self-concepts and achievement in specific subjects
were examined. Now, the relations among self-concepts and
academic-specific locus of control in regard to achievement
are beinu¢ examined. Thus far, all data have been collected
and coded. The analyses of these data is planned for

completion during the summer months.

I 174
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' Also mentioned in Proqress Report No. 1. was the pre-
paration of a prelirinary propas>sal to be submitted to NSF
by Dr. Lee and Dr. Jordan. This proposal was completed at
the end of January and forwardad to NSF for review. A
formal response from NSF was not received until March. Al-
though the response to the proposal was somewhat positive,
the staff decided that with the constraints on PCS staff-
ing and time, it would not be feasible to prepare an extend-

ed formal version of the proposal.
Posttesting of Preservice Intcrns

As in the previous spring semesters, posttesting of the in-
terns took place during the month of May. Only the two at-

titude Q-sorts, the Problem-Identification Q-sort, and the

Decisions in Teaching instruments were administered as post-

tests td assess the interns' changing perceptions. In addi-

tion the onsite coordinators participated in the Decisions

in Teaching assessment, which describes their teaching ori-
entations. All the data on the preservice and onsite.coor-
dinators have been gathered, and will be ahalyzed during
June.

During May, the preservice interns were encouraged to
take the regents examinations to complece their science

content requirement:. Thus far, ten out of the fourteen

75
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remaining preservice interns have met their regents require-
ments. Tha% is, the ten interns have achieved a score of

90 on one regents examination and at least a 65 or the other
three area examinations. The others of the11978-79 interns
should have these requirements fulfilled by the end of the
summer term. Although the regents e¥aminations are not
ultimate criteria of a teacher's kno&ledge, the following
ﬁable‘of results ghow that our irterns, who were not "preped"
‘for the tests, do have -considerable knowlédge in the range

of subjects considered in middle school science.
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Regents Exam Scores

Precservice 1978-79

Intern Biology g2§::cc Chemistry 'Phgsics
#1 91 8l 55 89
#2 78 82 .98 96
#3 92 90
#4 78 87 96 91
#5 93 65 68
#6 100 96 87 99
#7 67 81 90 73
#3 73 86 74 91
#9 97 87 80
k10 100 96 97 93
#11 87 90 71 95
#12 92 99 71 73
#13 99 98 94 98
#17 83 | 87

77
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ECITISCIENCE NOTES

NEW YORK WINTER 1978

WEATHER WATCHING

Nackerel skies -- Not Too Long Dry A SEA OF AIR
Red Sky At Night -- Sailor's Dalight : .
Ring Around The Noon ~- Ra‘nm or Snow Soon Two Y.llﬂlﬁftﬂf Galileo died in 1642, his pupil !
Red Sky In Norning -- Sailors Take Warning : Torricell! used the simple barometer that Galileo
: ) devised to experisent with air pressure. From these
seather has been man's constant friond and foe since experiments he wrote, "Ne live at the pottom of
bafore the days of Thor and his thunderbolts. while 4 sea of elesmencal air, which Dy experiment un-
- some people claim to "feel it in their bones," most Aoubtedly cas waight, and o much weight...”
of us count on & more scientific approach to fore-
casting weather. - Al Eas Weight
Winter months are ideal for weather watching. New TRY THIS iweigh the afr around you
York endures temperature highs and lows...wind, ragn, .
sleet and snow...clear skies, grey skies, frost and Miterials: 1 balance rod, 3 balancing clips, I
ice. wire support, 2 balloons of equal size
Whatever else can be said about 01d Nan winter, he #asten the 2 balloons to the clips as shown. Balance
certainly isn't boring! . the rod by moving the third clip (you may have to
aove it along the wire support).
Setting up a wea station brings a Lnt of the
outdoors indoors. It's an easy, fun and inexpensive Qe-cv one of the Laliocons, blow
way to involve students i{n collecting and interpreting it up nd knot the neck. rlace
scientffic data. the balloon on & table for 5«10
minutes. Then reuttach it to the
This issue of cicizcience notrns provides some back- balance arm. Hold the are leovel,
ground information and classroom activities. There then gentlv celwase it and observe
are more idcas to be had -- sll free or inexpensive wvhat happens. u

ive‘ve listed some sources (n“Free and Iaexpensive®),
The breath you Dlew into the Lalloon was warmer

STARTING WITH THE SUN than the air in the room. That's why you had to
wvait a few minute®. This wait gave the 4ir in the
watch the wind and the clouds and you'll know a lot balloon time to cool off. (Instard of using bal'vons,
about the weather. But remember -~ weather is a you can also use 2 derlated soccer or volfley halls.
short-tem affair -~ climate stays the same over Balance the 2 balls on & scale, tihen inflate one
thousands of years. It all starts vhen the cun‘s heat vitlh a pump.) What happens?

is absorbed unevenly by the water and the land.
Alr Kxerts Pressure

TRY THIS See how temperature differences occur
——— TRY TRIS Bottle an egy with s Jattlie bit of pressursre

Naterials: 2 pie tins, water, soil, thermometer,
lamp Naterials: 1 peeled, hard-bo.'~d eqq., ! qglass

quart mi{lk botele, matches

Fill cne pi1e ¢in with soil and one .

with water. Take the tesperature ;c:t Insert a piece of burning paper into the Jar. Quickly
ot each and record. Place a lamp {0 &y place the o99 on the mouth of the Jar.

over the tins go that each gets an

equa. amount of light. After 10 Can you explain what happens in terms of air prossare?
minutes, record the temperature :

again. Turn off the lamp. During TRY THIS . Build & simple parometer (mee p.4)

the next I0 minutes record the

temperature of the soi1l and thoe cealing Adir Roloases Noisture At I8 Dew poing

water at one-niinuie tntervals.
TRY THIS collect moisture from the afir at the dew point
Nhat are your observations?
Naterials: 1 can. food caloring, ice, thermometer
Can you explatn how gusts of wind at the ghore sovs
modtly in one Cirection in the morning and in Pill the can half full of water. Add some feood
agother direction ir the evening? ‘ coloring to the water. sStir in a smatl piece of

ice. Continue to stir with a thermometer uynt:l

Now let's try a few simple experiments that will the ice meits.

reveal enough about the properties of air so thee

R t i
you can also understand more about wiands and clouds. , ReFoat using 1 plece of ice at a time. Record the

78

‘ Q [T Published munthiy during the school yesr by Propct Caty Science, funded by the Natione! Science
- ERIC ? F oundation and operating from New York University Schoo! of Education, :
Heaith, Nursing and Arts Professions R



¢

&
temperature 3t which the ice melts, Nhern you f I1st
spot .oxntuqa'nn’ths outside of the can, tecar’ the
temperatury 'yr the water. This Lemperature (8 ! he

daw _point of the surrounding air.

(Note to teschers: Food Yolortm (s added » et
stadents don’'t confuse condeasatic: with w. o1
ingide CAe can.)

THhia condensation can be easily observed on the
inside of windows during wold weather. In warm
weatiier, dew forms on the autside nf chilled sola
cans and glasges Gf 1ced tea.

When moistire appears on the groun, 1t s calld
dow. When moisture forms around dust partrcles
in the air, foy or clouds ajppear.

UNDERSTANDING THE WINDS

Mhile the sun's heating of iand el cea explains
the difference in wind direction in the surning
and in the evening, the cause of prevait.ing
westerly winds that blow across the United Stat s
from the southwest to the hortheast needs more
explanation.

s

Air curtents

TRY THIS WAich way does the wind hlow?

~
Naterials: 1 sheet oOf typt g jriped vomeehal g b ter,
& suppotting boooks, [ candle or
birner, stripnd vult into fengths of
1" ¢cm, plast: - tape
N
Bend the paper into a tali . l.0ier

and tape 1t. Flace the cylinder on

supports in the center of the [ lute

Place the plate on & metal stard.

Fold the stri*qg ard place 1t (0 .

flame. let th. sering smoke, but

dén't lee it . atch fire. When tare ,\s'
sering bdegins to smake, pPlace 1t 3
on the edge o the metsl plate,

observe the s: oke. Now place the

candle under the center of the

plate. Obaery: . - é

Think of the -enter of the plate as the equato .
fot air rises high above th- ecarth and gradual.y
Other air flows ir from the sides and -e-
places this rising air. The new air alen warmi
and begins to rise. Try to picture the cnoled
air returning to earth.

L §e' 1
il Y
» 34 “ (‘)_\ cmns
» [ 7 o | TRat IS
\¢ '
L —— o y savA R

When the air :bove the equz or returns to eapt 1,

. {¢ dividem in‘'o currents. These currents tri 1
north and south, either along with or opposite to
the dirsction the earth spins. At the point wiere
this air retu:rns to earth, it forms the calas.

Sailors of yore dreaded the calms (al/so called
doldrums or horse latitudoss). [f they were cauht
in the calms, they could be strandel for seeks, run
out of food and be forced to eat their horses to
stay alive.

To the south, trade winds form -- to the nortl, the
westerlies form. Early siilors from Europe L
America traveled to the New world on the trde winds.
They returned howme to Eusope from America on the
wosterlies.

Q
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Remember: Because of the rotation of the earth from
west to cast (lefr to right on the diagram above)--

1. Prevailing winds ac¥oss the United States CH
are from the southwest (

) - \
2. Local winds move from a high (H) pressure l.
area to a low (L). J

UNDERSTANDING THME CLOUDS -

curdled Sky -- Not 24 Q’urs Dry
fa The Norning Rountains -- By The fveniny Fountains

There are fair weather cfouds and foul weather clowuds.
Clouds that bring rain and clouds than bring blue skies.
Once you learn to racognize basic cloud types, you

will be able to read the story clouds tell about
weather.

You already know from your experiments with de - point
that moisture forms when air cogls below the dewpolnt.

 ohis moisture can condense on dust particles in the

air. This usually happens when air moves up and, over
mountains ani cools. Clouds algo form when a cold air
maes pushes warmer air high enough for moisture in -
the warmer aisz to condense as it cools.

TRY THIS Nake clouds from pressure changes
1 larqe, wide-mouth jar, 1 large balloon

cut into a curved rubber shest, matches,
rubber bands

Naterials:

pour tha water into (he jar. Cover with the rubdber
sheet and fasten the sheet to the jar with 3 rubber
bands. Strike s weoden match. ASk & classmate to
uncover the jar. As this is done, flick aut the
match and lower it into the jar to trap some of the
smoke. Quickly replace the robber cap and fasten
tightly. Nait 1 minute

Press down on the cover and held for S5 seconds.
Then p.'l up on the cover fast and hard. Observe.

Prass down and pull up on the cover several times.
Does the seme thing happen each time you pull up on
the cover?

In a dark room, shine a ‘lashlight on the far. The
light will reflect drop.c-ts of wate;. Nhat causes
the draplets to condensfe? To evaporace?

TRY THIS Nake clouds from temperature changes

naterials: 2 jars, 1 plastic bag, ice cubes, matcnes
fold the plastic bag filled with ice cubes over s jar
of cold water. Next hold the bag over 4 jar of hot
water. (tbssrve. Place a smokiag metch into the jareof
hot water. Hold the bag of ice over the jlar and
observe.

ramilias of Clouds

There are many pussible combinations of clouds.
Of all the many kinds of cloudas you see in the
sky, there are 4 basic families:

Cumulus Clouds look like larqe puffs of cotton.
rhey usually indicate falr westher ahead.

Cumulonimbus Clouds are thundersrorm clouds. They
bring rain, hall and strong winds. cCumulon:smbu#
forms most often in warm weather.

Stratus Clouds are found at lower altitudes and
form a dull grey curtain across the sky.Thia cloud
accompanies 1!1-day drigsle.

Cirrus Clouds look like curls of hair and are
found &t high altitudes. They are made of very
¢fine ice crystsls and are delicate {n appearance.
cirrus clouds usually mean good weather.



UNDERSTANDIN: WEATHER FRONTS

Bafore you can read a weather map r fol w the
waather report on the six-o'clock news, ' Ju must
understand weather fronts -- or the edge: of moving
masses of warm or cold air.

A varn front occurs when the odge of a mass of warm
air overtskes a mass of cold air. At the tront of
this air mass, the warmer, lighter air is forced
upward by the heavier cooler afr.

=

(= LY FRVL
Scomyionin

)
[ .
A cold iront occurs when the edge of a ocld air
mas® cl. ihes with a warm aixr mass coming from the
te direction. When this happens, the cold
r forc '3 the warm air up even more rap dly. As
the warr air rises, it cools, When it ci0ls below
the dew int, moisture collects on dust particles.
Clouds f rm. If enovgh mnisture collects on the
dust particles, rain, snow, sleet or hai! may fall
dependin; on tAe temparature of the air.

This is called precipitation.

READING A WEATHER MAP

By plott ng weather information on a map, wekthermen
(meteorc ogists) tr/ to predict tomorrow' weather.

Reading a weathe: map i8 easy once you lcarn a
few bas.c symbols.

¥eather maps show high (H) and low (L) p-essure
areas, cold and warm weather fronts, pre. ipitation
and clear weather.

This map is similar to wdather maps prinied by the
Can you quess che forec.st for
reading the map below?

Nov York Times.
O ty

VPSP OctLDED PRAT A
STATOOARY PRt ARl PRECIYI TAVION

Nhere a:e the cold fronts? Nhere are the ware fronts?
Can yoy spot any stationary fronts? Nhat kind of
weather do you find near bigh pressure areas? What

do you :ind nnar low pressure areas? Whi ‘A way do
these fronts sover 4hat has happened to +wather frones
over South Dakata, Ninnesota, Utah and Nwntana?
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WATCHING THE WEATHER
What do you look for when you look at the weather?

Most w~eather predictions, or forecasts, cover a
48-hour period. They are called short-range fore-
CAStS. (Keep a file of reports for your recorids)

You can learn to make your own weather predictions.
To do this, you will need a daily log for recording
the wrather in your town. You will i(lso need a

few p.eces of equipment “nich you can build in
class or at home (we show you how on pp 3-4),

Compare your observations to the weather maps
and veather reports in your area.

A few guidelines for translating your observations
into weather predictions...

WEATHRER ELEMENTS SIGN PROBABLE CHANGES
AIR PRESSURE RAPID DROP FRONT APPROACHING-
.............................. RAIN_OR SNOW. . ..
cLOUDS CUMULONIMBUS THUNDERS TORMS
CUMULUS FAIR WEATMER
ALTOSTRATUS  WARM FRONT-NO RAIN
.............................. UNLES S _CLOVD _CHANGES
MISCELLANEOUS WIND DIRECTION ADVANCING OR

CHANGES QUICKLY RECEDING FRONY
COOL CLEAR DAY
WITH LITTLE
winD

HIGH PRESSURE
OVER AREA-WEATHER
REMAINS FAIR

Measure weather variabies at the same time each
day for several days. Keep a record of weekend
woather also. ’

Your weather log will . ok something like this:

Dec. 31,1978 Jan. 1,1979
TEMPE RATURE RANGE 26-~220¢C
CLOUDINE'S 58
CAOUL Tv#E Camulus
WIND HPEED (MPH) $-8 mph
WIND DIRECTION N-NN

BAROMETRIC PRESSURE 29.7 inches
PRECIPITATION .5

BUILDING A WEATHER STATION
1. Build a Wind Vane

Naterials: thread or string, 1 coat hanger bent {nto
a circle at one end, ! nylon stocking

Tie the stocking to the coathanger to form a wind
sock as you would see at an airfield, oR...

Naterials: 2 pleces of cardbuard or thin board 50 cm
by 10 cm, 1 tesc tube, 1 pole, 1 nail, string, plastic
tape and glue :

Cut the board into the shape of an arrow. Glue both
ends together and balance the arrow on your finger.
Where the arrow balances, glue the test tube between
the 2 pieces. Tie th? nail to the pole and insert *
into the test tube as w

Mark the pole in 8 places sco
the arrow will point to the
ditection the wind comes from:
N, "B, E' SE. 8. m‘ " m
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- Build ap Alr Pressure Indicitor (Barometer)

Naterfais: 1 plastic =traw, 1 tongue depressor
{or index caid), 4 rubber lande, 1 balloon. 2 small
bady food jars, plastic tape, scissors’

Cover one empty jar with a balloon--pull taut and
seal tightly with rubber band. Cut one end of the
strav to make a point. Tape the other end to the
middle of the balloon. Attach the tongue depressor or
card to the second jar with 2 rubber bands. Place the
two jars as shown and mark “0" where the straw hits.

Place the balloon-covered jar in hot, then cold water
and gee how the pointer moves. This tells you that
to use it to measure air pressurs, it should be kept
in a place where the temperature (s constant.

Calibrate it with a standard barometer from school
or by listening to the da:ly weather reports. The
gero point can be marked «s 30" or 760 mm, which
stands for how high a column of mercury could be
supported by the atmosphe: ic pressure at sea level.

If you had a slender hollow tube, closed at one end
and filled with mercury, by inverting this tube into
a bowl of mercury, the mercury would drop only 6".
The atmosphere would support about a8 30* column oi
mercury or a column of water over 30' high.

Build & Rain Gauge

Naterials: 1 funnel, a bottle, & measuring cylinder

Chose 2 funnel with a very sharp vertical edge or
a horizontal lip. This will
prevent raindrops from bounc-
ing out. Arrxange the rain
gauge as shown and bury it a
fow contimeters above ground
level in an open, undisturbed
.ra.

Build a Wind Speed Indicator

Materials: 2 nails. & poard adout 12 cm on ecach edge,
flat motal strips 2 cm x 10 oo {cut from aluminum
tin can), autowobile ani driver

Assamble according to the .
diagram and calibrate {t
by taking the speed indi~
cator for a car ride on a
4indless day. Hold the
indicator out the window
and mark \he speeds from
5-80 mph (mulciply by .6
to convert to km/h).

FOR THE BOOKSHELF

Sourcebook for Earth Sciences and Astronomy.

Russell 0. Utgard, Gesorge T. Ladd, Bans O. Andersan.
The Nacmillan Company, New York. cood source for
inexpensive and free materials. Complete with survey
of texcbooks end supplosentasy reading materials.

Stormy Weather (ISIS). Ginn and Company, Lexington
Narsachusatts. Covers a droad range of weather
topics. Basy to comprehens and well illustrated with
black and white drawings ana photos.

Winds and Weather (ISCE, Level X1I). Silver Burdett
General Learning Corporation, Norristown, New Jersey.
Challenging. comprehensive text with emphasis on
lqﬁl?ltlll.

FR:E & INEXPENSIVE MATERIALS
The booklets, pictures and maps listed below are free
or inexpensive to students and ieachers. Restriceions
on waterial® are noted delow. When requesting materials,
use school stationery and state th~ title and number
of copies for esach iten you are requesting.
The Aneroid Barometer 15¢ USGPO
Cloud Chart (1 copy per teachar) free Sp
Instructions for Home Weather Casting Construction
of an aneroid barometer & its use (1 copy per teacher)
free TIC.
wWeather Observing. $1.00 USGPO
Smog and Weather. free NCA
Sqowflakus. free ASRC
Weather Bureau Activities. free ESSA
Weather l'orecasting. 25¢ USJPO
what Is This Thing Called Humidity. frce TIC
winter Storms. 15¢ (USCPO

Air Pollution Bxperiments for Jr. & Sr. High School
Classes. $1.00 APCA

weather, Astronomy and Meteorology Publication {i:sts.
free USGPO

Climates of the World. 10¢ USGPO

Climate of the United States.20¢ yscro

Clouds. {pictures) 25¢ ESSA

Lightning. 15¢ USGPO

weathemman of the Sea. free USGPO

Selected Climatic Maps of the United States 25¢ USGPO

fiurricane Information and Atlantic Tracking Chart.
15¢ ESSA

WHERE TO WRITE...

APCA

ALr Pollution Control Association
4400 Fifth Avenue

prittsbur.n PA 15123

ASRC

Atmosphere Sciences Resources Center
State Unmiversity at Albany

Albany, NY 12203

LS8A

i‘arth Scinece Curriculum Project

}.0. Box 1559

Houlder, CO 80301 (free waterials limited t. 5 coples
per teacher)

. NCA

t.ational Coal Association ussPoO
I ducation pivision U.S. Government Printing
oal Building Office

1130 17 street N.W,

Superintendent of Documents
washington, DC 200136

Washington, DC 20402

TIC SA
Tayior instrument Companies Science Associates
Advertising Department P.O. Box 216

95 Ames Street
Rochester, NY 1460}

J1

Princeton, NJ 08540

) . .
E TC‘ Projct City Science, School of Education. Hesith, Nu. :'ng and Arts Professions )
: New York University. Press 52, New York,N.Y. 10003 : ;-
- i&# . (2121 698-2131
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#hat do you see when you 100k up tniu the heavens? Can you
%90t di’ferent objects moving across the sky? Why doe< the
sun seem lower in the winter than in the sumer? Do you see
the moon changing shaues during the month from silvery sliver
to full-faced Man in *he Moon? How do the stars move”
What holds the moon high up Over the Earth? .

Anc1ent people looked up into the heavens and asked these
same questions. Ltke you, they saw the sun rise and set
requiarly ard called *nfs in.. They observed that the moon
w35 fyll about every ‘B days « .. 2mthio They watched the
pasttion of the stars change slowsry each night until they
relurned to the same olace in the sky about every 365 1/4 days

ACLETES P

T™he ancients noted thit the' planets and the moon follow the
same path across the «ky as the sun does during the day. This
path 1s called the ecliptic because eclipses occur along ft.
“he ecliptic 15 a wide belt whose boundaries are marked by the
highest position of tee sun on June 21 and the lowest position
on Qecember 21, Iy 71 {5 the longest day in the year --
decemper (1 is the shortece, fhey are called solstice from
the Lat'n word meaning sur stands.” Mid-way between these
two dayu there are twe ('hr days when daylight and nighttime
hours are equal. The.w = ., March 21 and September 2, are

called equirase .
e ke uie e lig,
e et ing g g shpdes
1 . 1 - rogel
. . :
: et e I I A T 1N % P R
J Y !

M LR LTS F PO A

Find an wpen space in the schon! yard
that you can yve datly. A southern
exposyre not obst. ucted by tsll trees
or buildings ic idea}.

- :”ht

i X ;
\\,\

«a ftor 3 more permanent model, nail a dowel to

Students can make individual shadow
Wtieks by punching & flat Foaded nail
ronl® tee up through a viece of
tardboard,

/o /@ steety flat surface.

—— —
g0 hepe P ooaper to it nver the dowel OF nail.  You will
A e Caeenoand forection of the shedow on these sneets

L ner
2oL @ 1 terent  alor marser gr crayon each lay.
Teovird the fyme ¢ the shadow on the paper,

¢ bt sure to Set L the had o w s lick vertically
. un reggine frient the vaper in the S ame
Jieecrion with cich use,

® e sradows rast by buildeong edges, lamp post,.
ar ctrer tall, p r-anent hiects can also be used,

.
i
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BUTLDING A SUN BIAL o .
Select a site as suggested in the Shadow Stick activity. You
can use the perwmanent Shadow Stick described above or the

. cardboard model for simple experiments.

Cut sheets of paper to fit over the dowel or nail »
and mark the Tength and direction of the shadow
MOV U1y hour o f__{u‘ howr., After tl’&Cfﬂg the L
shadow. mark the time of the reading.

Once you nave marked off as many daylight hours
as possible, you will be able to tell time by checking th:
position of the shadow on the face of the suo dial.

SETYING UP A SUN REFLECYOR
Place & mirror on the classroom window ledge. Attach it

permanently on an angle 59 that.the sun‘s reflection hits
the wall ard not the cetling.

Once a week, make a small mark on the wall where the sun's
retlection hits. Repeat this activity for the entire term,
marking the seflection at_ the pame tim Lifla,

After a few weeks you will notice a pattern forming on the

wall. . 4
Noat oy ek Deooovr by Jullaring thees st e THoge
depen it o the time md frvqeenen 0 ke e,
s+« L YOU RECORD SHADOWS _ _ . V.. Wil DISCOVER, .0
~~
D T W Sunty stk tie agh tae
cRu Soweochige Qg
DO dan ama, s week! o o Tmooemt o
:'F- -~ .'.‘.‘,,',. . [P
e oy, same sime dif 7y hamgep in tie Jomgri
i di sef e o shig s
S Tad, e el ek
e pues Foam et Cwologath g d
dpe el w8 uhgdf. o8

fecen Iialy ahad o oariek)
WHAT THE ANCIENTS SAW
Since twelve ristnas and settings cf the moon occured before
the sun completed its yearly travei, the ancient: d ided the
ecliptic into twelve sections. The Greeks made up fictures
and stiries 10 go along with the grouwp of star- in éach
section  These star pictures, or consteYlaliags, e up the
twelve ¢ gns of the zodiac. Astrologers <oun beqan “reading”
the stars to make predictions about {ife on [arth.

Cenm Bl scur owm o model o F el o L
g FJor Tuet et omg !

In ancient Egypt, farmers anx1ousiy watched the hy for Sirvgs
tu appear. The dog star Sirius rises just s the mighty Nile
River floods itc banks. Eqyptian frreers rnew that once they

spotted Sirtus, there would soon be enough w~ater to carry
rich sof] for new crops.
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Across the Arabian desert in Babylon astrology made the
differqnce between night and day. Babylonian priest-
astrologers bDelieved that the twelve zodiac signs held great
power over the tate of their kingdom. HNot only did the
twelve yearly risings and settings of the moon determine
the number of zodiac constellations, but they were also used
by the Badylonians to assign twelve hours to the day and
twelve hours to the night. The Babylonfans divided up space
as well as time. They divided the circle into 360°, probably
using this number because {t is close to the number of days
‘n one year and 15 & cosposite number of many factors, e.g.
5, 10, 12, 28, 60, 120...

Wat are the su.iae efgne” what is astwology” What {0 aatrnomy?

Hua n;ecple confuse astrology with astronomy. Both deal
with observat ons of the stars, but only astromomy is based
en the study of scienttfic data.

Astrologers pradict events on earth by giving heavenly bodies
& personaifity and then observing their behavior in the sky.

‘Are you 8 moody Moon Child? ) Rowdy Ram? Turn to the
nstmlo%y section of a daily newspaper to find out. There
you'll find a Visting by dates of the twelve zodiac constel-
latfons. Choose the zodiac sign that includes your birthday.
hat do today's astrologers—say about you?

(s diagmem s&i wn the ecliptio od the wutenta! view of

¢

an earth~centen | wriverse.  can uon find your nodfae afz';m.“(-"

Star garing camr naturally to early shepherds as tney quarded
their flocks at night. Scholars of the day keu: detailed
records of the josftion and movewent of the sun, the moon,
the stars and the planets. They believed that the star< were
affixed to a giant celestial sphere that turned slowly in
the heavens. They watched the regular movement of thé sun
and the moon and 8150 noted other heavenly bodies wandering
across this sphere of stars.

The Greeks called these heavenly bodf‘es plamein from the Greek
word for wanderer. Five of these planets are naved for the
gods. You may be able tu recognize these names in several
languages -- Martea (Mars), M rea-ir (Nercury), Juemes (Jupiter),
Wernes (Venus), Saturday (Saturn).

While some civilizations believed that the Farth rode on the
back of some huge turtle and others that the planets were
really gods, the Greeks continved to search for a more logical
explanation for the motions in the heavens.

The Greeks belicved that the Farth was the center of the
universe and rerained stationary. The stars, they thought,
were attached to a giant sphere. The sun. the moon and the
five planets mored across this sphere of stars ~- dut the
ancient astronoi ers saw something else they could not expla.n.
As the planets roved across the ecliptic, they seemed to slow
down, back up and then go forward again. How did this happen?

In 150 A.D., the Greek astroncmer Ptolemy tried to solve this
mystery by constructing & model of the universe. e . rth-
centered diagre+ above, )

Ptolemy said thit the stars were indeed sttached to a giant
hllow sphere that revolved arund the Earth. The Earth
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was the center of the universe and did not move. Ptolemy
then explained how the sun, the moun and the planets moved
in perfect circles around the Earth, The planets seemed
to slow down and back up because each planet travels in a
small circle as it or'.its the farth in ¢ larger circle.

NANT  For over 1,500 years, Ptoleny's model was
accepted by the world. But his model did
not satisfy astronomers who sought & simpler
model for the motions in the heavens.

. EMTH Nicolaus Copernicus, a Polish astronomer,
thought he found a better way. In 1543,
Copernicus replaced the Farth. centered
universe (geocentric~) with a sun-centered
universe (helinwentri+), Copernicus said
that all the planets, including Earth, orbdit the sun in
perfect circles. We see different stars at different times,

© he added, because the Earth ro“ates on a tilted axis as it

orbits the sun. This tilt (23°) explains why the sun 1s
highest in the summer sky and Towest in the winter. The

t 1t of the axis causes parts of the farth's surface to
r-ceive different amounts of sunlight during the year.

Tris tilt and the Earth’s revolution around the sun gives us
the four seasons. The stars are ffxed in the sky and do not
turn on & giant sphere as the early Greeks had thought.

tThe Frur Seaoonr )
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SIZING UP THE HEAVENS

Moot students have no {dea Just how b the e weally fa or

ww far the planeta ume from ome annther, 7o a0t g Motter

graap on this ccleatial adtuation, vhy not tram the sm into
something more mogwable -~ o beash Jall, perhga? Seale dowm |
the oMre salar system ac that studimt. am ave thege

di Sferunces for thermelves.

ACTIVITY 1

Find the dismeters of the sun and the planets in kilometers {km),
Scale down the dismeter of the _un to 170 centimeters {cm).

Reduce the diameters of the planets by the same proportion.
fhese clues will help --

The sun's dHamter $o 100X that [ iarth o1 Ve

Morewry, Mare and Plute apan goproximate [ 1/7 the
dlauter of Earth .

Uranss: und Beptung are about 3X largwe tha Farth \

Take a compass and draw scale models of all the planets using
a commn midpoint. The end result should look Yike nine
concentric circles,

Label each circle with the name of the. pl,net it represents.

It would be fopossible to draw on a single pirce of paper a
circle large encugh to represent the sun. In-tead, center a
reter stick across ‘the diameter of the planets. The Tength
of the meter stick will represent the diameter nf the suh.

gl

Turn your scale model of the planets into a tactile experience.
Gather spherical objects such as pess, marbles, ping pong,
tennis and hand balls,

Using the approximate ratios gfven in Activi.y !, choose a
different size sphere to represent each planet. Llabel each ~ -
sphere with the name of the planet {t represents.



RTIVITYTT (cont'd) %

If you meke a | cm bead Planet Earth, Uranys might be a 3 cm.

ping pong ball. The sun may be represented by a large beach
ball. .
ACTIVIYY 111 -

Look up the distances between the planets. Set the distance
from the sun to Pluto at 100 cm. Calculate the relative
distance from the sun to the other planets.

Draw a straight line 100 cm across the blackboard, marking
of f where the planets should de.

If the distance from the sun to Pluto is about 5900 million
km (scaled to N0 cm), what is the distance from the

KTIVITY TV

Find out the number of vears it takes each planet to revolve
around the sun. Nake | rear equivalent to 1 minute.

Calculate the number of minutes 1t will take each planet to
cosplete its orbit around the sunm. .

Have one student stand in -he middle of a circle 5 m in diameter.
This student will be the sun, Choose 9 other students to
represent the planets. The planets will Yne up about 1/2 a
apart next to the sun in order of thelr distance from the sun.

£ach planet should walk in a circle around the sun and comp'et-
this orbit tn the number of minutes calculated above.

Now many minutes does 1t take Mars to orbit the sun?
What does the motion of the planets and the sun look 14
from farth?

ACTIVITY ¥

Get & feeling for distances and sizes in the solar system by
setting up & scale model with ringside seats!

You'll need a large area2 -- a foothall field about 100 m in )
Tength is ideal. Use the labeled spheres in Activity I1]

for the planets. At one end of the field (the endline),

place the large beach ball representing the sun. 100 m

away from the sun, place the sphere representing farth. ﬁ'
The wmoon should be about 24 cm from the farth. Mercury

should oe 40 m from the sun, and Venus should be 80 m from the
sun.

This model shows the relatfon of the size of the sun's closest
neighbors to their distance from the sun.

Based upon the actual distance from the sun to Mars (Activity 1),
where should Mars be placed on the field?

A MOTION IN THE HEAVENS

Although Copernicus’ model of the universe was simpler than
Ptoleny's model, the rest of the world was not ready to
leave the center of the universe. This new theory contra-
dicted the teachings of the Church and conflicted with the
strong belief in astrology sti1l held by most people. These
new views may have cost Copernicus his 1ife had he lived
Jong after seeing them in print,

Soom after Copernicus’' death, a Danish astronomer by the
name of Tycho Brahe begen'making detailed and accurate
weasurements of the positions of the planets. Brane disagreed
with Copernicus' views. Me believed that only two planets,
Mercury and VYenus, revolved around the sun. The sun and all
the other planets revolved around the Earth.

in 1600, Johann Kepler became Brahe's assistant. While Kepler
admired Brahe's accurate calculations, he didénot support
Brahe’'s theory that only two planets orbited the sun. Like
Copernicus, Kepler believed that the sun was the stationary

Q
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center of the universe and that ali the planets, inciuding
Earth, travelled in perfect circles around it. Kepler set
out to plot-the path of Mars using Brahe's measurements.
After efght years of work, he discovered that this orbdit
was elliptical -- not circular. He then plotted the orbits
of all the known planets. Fach one followed an elliptical
arbit around the sun.

In 1609, the Italian astronomer Galileo heard that the grea*
lens makers of Holland had invented a telescope using two
lenses. He immediately set out to improve upon it and bufilt
the best refracting telescopes of his day. ‘fud/d .1 better
toleaovpe than alflec'a, laee joage 4.1

When Galileo peered through his “optick tube,” he was amazed
by what he saw. The moon was no hunk of cheese or jolly
old man. It was dotted with craters, mountains and valleys.
The sun had spots on it. The heavens were not perfect’

Galileo also saw moons circling around Jupiter much the way
cur moon circles the Earth. He observed Venus passing
through phases as our moon does. What he saw convinced
him of Copernicus’ sun-centered unfverse. (v pua § fop
modela o the Farth and Moo and the phases f tin eow, )

The controversy Galileo aruvused after pudlishing his find-
ings ended with his death in an Italian prison in 1642.

O

~

1642 also marked the birth of one of the world's greatest
scientists, Isaac «wewton. As a boy, Newton did not appear
to be a particularly bright student. Me also showed no in-
clination to follow his father‘s footsteps by taking over
the family farm, so his mother sent hiu off to Cambridge.
While at Cambridge, he Tearned Copernicus’' theory of s sun-
centered universe and Descartes theory that the natura!l
motion of objects was not circular, but a straight line.
¥y then did the Earth and moon move in circular paths? why
did the planets suddenly appear to move backwards? Why
didn"t the moon travel in a straight line out into space if
that was the law of natural motion? wWhat force held the
moon high up over the Earth?

@7

?
wnilc on vacation, Newton sat under a tree pondering these
questions. An apple fell at his feet. Suddenly it struck
him -- could the same force that gave the apple weight and

@ caused it to fall to the ground cause the heavenly bodies

to move the way they did?

hewton set out to calculate the force the Earth exerts gver
objects close to it. He then figured the furce exerted on
the moon was 1/3600 as strong as the force exerted on the
falling apple. The Moon fol ows a circular path around the
tarth because as it falls down to Earth, it continues to move
atead in a straight line. The balance between falling and moving
ahead in a straight line results in a circular orbit.

o

Newton called this force ;muvit.. The more mass an object
has, the more gravity it exerts. Fven the smallest object
imaginable exerts a force on objects close to 1. According to
Newton, gravity holds the universe together and keeps heavenly
bodies from spinning off endlessly off into space.

HEAVENLY DIRECTIONS
BUILDING A PLANETARTUN/TONSTELL ARTUM O0ME

You will need a plece of corrugated cardboard large enough

to cut 11 Im X Im squares. As seen from tae top view below,

cut 6 pentagons from 6 of the squares and 10 equilateral
triangles “rom five of the squares. tack réde of these figures
must measure 65 om.  Leave extra cardboard on each side of i
each figure to make tabs. The figures will be conaected

by fastening the sides together. Following the pattern
indicated in the drawings below, use large paper fasteners

to join the figures together,
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Build a detter telescope than Galileo! You will need tvo :
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The tube holding the eyepiece should be sbout 10 cm. long. A » + +BOOKS
Tinen tester or stamp magni fier can be used as a lens (see -
“Wire to Bugty. The focal lenqgth measures 2.3 cm. Star Maps for Beginners, I. M. Levitt and Roy K. Marshall,

Simon and Shuster, 1968. For the buginsar, o aet of aky n‘qvp.
Jor eash momth fucluding wmly the brithiter ssim 181 'u aeen
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plece lens. [nsert tne cork into ome end of the smaller tube.

. . ] . . Qlcott's Field Book of the Skfes, Willfam T. Olcott, revised
f::?":bgzgﬁt'fn::"‘m; ‘e':;g:fmt‘hﬁlfrq.er't:t:e "T‘;."’-S‘Eu-é* by X N. MayaTl and M. W. Mayall, G.P. Putnan’s Sons, New York,
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opening with clay. Have students prictice focusing the telescope MR ol s ematton SR the wnaf fd e opud Biuovedam,
before using 4t in astronomy activities. Stars, A Cuide to the Constellations, Sun, Moon, Planets and
NEVER LOOK DIRECTLY AT THE SUN WITH THE UNAIDED EYE OR WITH Other Features of the Heavens, Herbert S. Zim and Robert H.
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Pé / The Friendly Stars, Martha Evans Martin, revised by Donald

GUTLDING AN EARTH-MOON MODEL . ‘ O'f/ H. Wenzel and Wii1Tiam N. Morgan, Dover, 1964, Kuriu-r -1/

: intreduction for the Fegdnaner ale (ntempeten, i}
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Noon (3,200 km). Use the Earth and moon spheres chosen for ST5,30 por o i, AstroMedia forp.
Activity I1. Use clay to attach these two bodies to a stfck )

30 “farth diameters” apart. For example, if farth is a ping pong Odyssey Yo seronend o mapgantee flp oh Lo, &
Etm%dh Corp.

. et Irly,
bi1® of 4 cm, moon can be & pes or bead | ¢cm. The two will be TOOReR e AT e nf el i

‘_tht.!dled to a stick sbout 120 cm apart from each other. Proae g pad U7 et fons, wFTEe the AateoMedia oy el o,
FID Fare Mutor teeed ) Bth Floop, W Tugukes, @ iy, HSR0N,
1If you use a large 3 om marble for farth, what size sphere will

you need for the moon? How far apart should they be? Sky and Telescope for the. advprvd amatenr m. tinay Sutemented

in bt /Tul L& Yo lonnpos op dbaeprstopies, Mo weaply,

Mith ‘1@t from & stide projector, flash'light or the sun, Wi te Sky amd T e g pe. 4 Ry State Road, bt e,
students can explore positions and shapes of daytime and nighttime Maoa yoien -, et ;
moors &s well as eclipses. Students may draw pictures of .
the shadows they see to compare fdeas as well as to record
SUTLDING A REFLECTING YELESCOSE ' : WHERE 1O BUY,..
Newton 1 00 wepked oith lemsea mrd invwnerd the meflocting Ldwund Sci

: ) Ldmund Scientific Company, Barrington, New Jersey
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Mark R. Chartrand. Hayden Planetarium, New York, NY 10024.
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Make a telascope holder
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