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interdisciplinary potential specifically in the area of social
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between man and his environment. Four science units presented include
mapping, earth processes, weather, and astronomy. Each unit provides
concepts, objectives, activities and evaluation sheets. The guide is
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RATIONALE - GRADE SEVEN INTERDISCIPLINARY SCOPE AND SEQUENCE

It was the intent of the Middle School Social Studies-Science
Committee to accomplish the following tasks during the summer of
1970; '

A. Develop the concepts, behavioral objectives, and suggested
activities for a series of Tth grade "earth" science unit which would
have interdisciplinary potential. '

B, Tdentify and verbalize an "interdisciplinary scop: and
sequence” for grades six and seven which might result in:

1. A fuller, more complete educational experience for the
middle school child, rather than a series of incompletely
related episodes.

2. A more systematic application of the skills and content
of single disciplines to other disciplines, as well as
to the child's total educational experience.

‘ 3. 'An increased emphasis upon the process of valuing, the
analysis of value dilemmas, and the roles which values
play in decision-making.

L. The development of a sincere concern by the children -
for their environment and an appreciation of their role
- in the environment. ’

5. The sharing of ideas and feedback between professional
‘staff members. i

It was within a historical framework and with these guidelines
that the committee began the task of developing a series of science
units from which an interdisciplinary scope and sequence might spring.
A single disciplinary beginning, though apparently contradictory to an
interdisciplinary airection, was necessary. Historically, there had
been no science program at grade seven. '

The pilotirg of a science program with an earth science flavor in
grade seven, but without a well defined curriculum, quickly precipi-
tated the need to chart a more definitive course. Text and labora-

- tory materials, commercially available and ultimately adopted, were
oriented to a relatively "classical" approach to earth science.

Rocks, water, and air were studied, but man's relationship to them
was not. This beginning succeeded in providing seventh graders with
a laboratory earth science experience. It also, because of materials,
temporarily deflected the direction of the curriculum toward a more
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"purely science" stance rather than toward the intended "environmental"

stance. But foremost, it provided a base from which to vicw inter-
disciplindry change. :

In response to the readily apparent need for more definite dir-
ection for seventh grade science, a series of science topl(-s with
interdisciplinary potential was identified. They included such topics
-as: Mapping, Earth Materials, Earth Processes, Astronomy, and

Weather. It was felt that the development of science units along these
lines would: .

. provide teachers Wlth a greater ‘neasure of security and
confidence in a "new" program.

. permit the use of existing and available materials.
- result in an activity-based science program.

- provide great opportunity for the use of local resources
and the development of local materials.

. unveil the potentlal for a transition to a more socially
relevant "environmental" science program.

Members from the staffs of representative middle schools then
developed suggested concepts, behavioral objectives, and activities
for four of the five unit titles. These science unit "working papers"
are included as a part of this interdisciplinary packet and are

intended to be used as a preliminary stepping stone to local develop-
ment of interdisciplinary units.

A second preliminary step toward interdisciplinary instruction was
taken as the original science membership was balanced with a represen-
tation from other disciplines at grade seven and "self-contained" staff
at grade six. Using the existing curriculum in social studies and lan-
guage and the freshly written earth science material as a base, the
committee began its 1nterd1s01p11nary task.

A number of definitions of "1nterdisciplinary teaching" were
considered. A multi-faceted definition was identified as follows:
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Teachcers are aware of what is being taught in other disciplines-

They informally point out parallels betwecn their specialty and

others to students. They also reinforce and supplement other areas

as they teach. Conventional content is not tltered.

>
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D-

Planned
informality
:D..%

eachers from several disciplines meet to inform each other of the
skills and content they intend to teach. Similarities and possi-
bilities for reinforcement and supplementing are noted. The
sequencing of topics is adjusted to allow reinforcement and supple-
 mentation to be more effective. Conventional content is not altered.

0B

S VU W R R v

¢

<
=)

Teachers together plan a yearly interdisciplinary theme to which each
specialty will be able to contribute at various times. Content may

not be changed, but special provision may be made to include the
theme unit concepts.
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_Segmented' ,

. - - . /
Teachet@ cévelop special interdisciplinary“units to which all disci-
plines contribute totally for a period of time. At the conclusion of
the interdisciplinary unit, teachers return to teaching their speciality.

2-1 ~
~ ID.

Teachers jointly plan interdisciplinary units for a year. Each

teacher then selects objectives within his competency or interest
and assumes responsibility for teaching them. (Content may orlmay
not be changed for an individual discipline,
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The many deftinitions, as you can see, form a hierarchy which begins
with a most informal interdisciplinary effort, and ends with a total
interdisciplinary curriculum. Each form has its peculiar advantages.
However, selection from the latter three definitions would most likely
result in the educational dividends described on page one of this
document.

The goal defined, the committee began the "interaction process"
which resulted in the thematic 'and conceptual statements of the proposed
1nterd1sc1p11nary scope and sequence for grade seven. A trio of organiz-
ing themes: Man Uses a Variety of Communication Systems, A Descriptive
Look at the Natural Environment, and Man and His Environment Interact
seemed to provide a skeleton on which the present curriculum might be
placed. Further, this structure seemed to lend itself to future inter-
disciplinary modlflcatlgn.

Within this frame'ork, a sampling of behavioral objectives from
single disciplines were stated, reacted to, accepted or discarded. Tt
was the feeling cf the, committee that because of the earlier work done
in science that scope and sequence appeared to be heavily weighted with
science objectives. Social studies and language members were confident
that as teachers worked with it that a balance would be achieved.

The value of this interdiscipl.inary package is not known. It
must be used and tested by teachers and students. It must be modified
and added to by teachers and students. As you can see, it is a "work-
ing paper" . . . a beginning. It requires your additions, deletions,
and comments. Guideposts which might provide you with direction for
future development, both locally and centrally, include:

. teacher feedback

. student feedback.

. & focus upon environmental values and value dilemmas.
. forty-four "key" environmental concepts.
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FVALUATION - 7th Grade Interdisciplinary Materials

In order to determine the et'tectiveness and validity of this
material, it must be evaluated in terms of speciftic criteria. It is
hoped that evaluation will be an ongoing process as the material is
used during the year. For this reason, a checklist is provided
beside the objectives within the "working paper."”

OPEN-ENDED EVALUATION

An additional, more open-ended evaluation instrument is included

- at the end of each unit. Specific comments about oktjectives, con-

cepts, successful activities, sources of material, additions or dele-
tions, or future curricular direction should be made here.

OBJECTIVE EVALUATION

It is essential that the teacher evaluate the objectives of the
unit. It would be most valuable if the student would also evaluate
the objectives. The following criteria, numbered 1-5, corresponds

with the aforementioned checklist:

CRITERTA

l. It was written at the student's level of maturity, compre-
‘hension, or interest.

2. Tt suggests a usable activity or available materials,
It communicated an instructional directon.

3
b, It was readily evaluated.

5. It was succesgfully accomplished by the majority of
students. !
L b

PROCEDURES : o7

It is not expected that all objectives will be evaluated
in all categories. Some objectives may not be applicable to
the unit. If so, place a check (+') in column "o" along side
those objectives which are not applicable.

Similarily. the student may find that certain criteria
have greater meaning for him than others. If only selected
criteria are applicable, place check mark opposite the objec-
‘tive and within the boxes of the appropriate criteria. In
this case, leave inappropriate criteria blank.
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Should a given objective fulfill all five criteria, a check
mark should be placed in each box (1-5).

Within this packet, two objective evaluation sheets are
provided. One copy is intended for the teacher. The second

copy may be used as a ditto master, should the teacher choose
to have students evaluate.
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L4 "KEY" ENVIRONMENTAL CONCEPTS

A. MANAGEMENT
l. Water is a reusable and transient resource, but the
availability of quality water may be reduced or
impaired. -

2. Processes, such as erosion and deposition, will modify
the landscape. -

3. Atmospheric contamination causes physical and chemical
changes on earth and affects living things.

L, Man has responsibility to develop an appreciation of
and respect for the rights of others.

5. In most countries, wildlife is a public resource.

6. Wildlife refuges, undisturbed natural areas and pre-

serves may be of value in protecting endangered species, .

and thus perpetuating the gene pool.

B. SAFE WASTE DISPCSAL IS IMPORTANT IF THE WELL-BEING OF MAN

AND THE ENVIRONMENT IS TO BE PRESERVED.

1. FEnvironmental contamination can be attributed to
increasing human populations, rising standards of
living, and the resultant demands for greater indus-
trial and agricultural productivity.

‘2. Pollutants are produced by natural and man-made
processes, '

3. The quantity and quality of renewable resources can be
extended by reproduction, growth, and management.

L. Soil is classified as a renewable resource, but its
natural rate of renewal is extremely slow.

5. Maintaining, improving, and restoring soil producti§ity'
is important to human welfare.

6. Soil capability can be maintained by utilizing known ’

agricultural processes.

7. Land zoning, a practice based on value Judgments, may
result in land uses which will meet the need of society.
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8. To reproduce the structure of the natural environment
is exceedingly difficult.

9. Plants and animals are renewable resources.

10. The management of nonrenewable resources involves using
of all known methods to maximize benefits to the most
people over time: Minerals are nonrenewable resources.

v

p — 11. The rate of use of a nonrenewable natural resource is
. dependent upon supply and demand.

12. The rate of resource use can be slowed by the develop-
ment and adoption of alternatives.

= 13. The amount of precipitation available for use by man
- o varies with topography, land use, and applied management
! practices.

14, As populations increase, competition for the use of
water increases, resulting in a need for establishing
water use priorities.

C. NATURAL RESOURCES ARE INTERDEPENDLNT AND THE USE OR MISUSE
OF ONZ WILL AFFECT OTHERS.

l. All resburces are vulnerable to depletion in quantity,
quality, or both.

2. Natural resources are important economically, aestheti-
cally, and biologically.

3. Man's ability to reason enables him to change his
environment.

L, Options available to future generations must not be
foreclosed.

5. Environmentai management involves the application of
knowledge from many different disciplines.

6. Optimum epvironmental management 1s dependent upon a
well-informed public.

T. Natural resources are unequally distributed over the
earth's surface.

8. Biological systems are described as dynamic, because
the materials and energy involved are parts of continu-
ous cycles: All life is dependent upon the energy !

9

transfers of green plants.
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10.

Green plants are the basic source ui food, clothing,
shelter, and energy.

At each successively higher level on an energy pyramid,
the organic mass is reduced due to metabolic and
energy transfer lvsses occurring at each exchange.

ORCANISMS AND ENVIRONMENTS ARE Ii¥ CONSTANT CHANGE.

l.

2.

An organlsm is the product of its heredity and environ-
ment.

All living things, including man, are continually
evolving.

Even over a long period of time, environments may
change at a faster rate than organisms can adapt to
them.

In any environment, one component, like space, water,
air, .or tood, ray become*a limiting factor.

Succession is the gradual and continuous replacement
of one kind of plant or animal community by another,
characterized by gradual changes in species composition.

The interaction of environmental and biological factors
determines the size and range of species and popula-
tions. “

KNOWLEDGE OF SOCIAL STRUCTURES, INSTITUTIONS, AND CULTURE
OF A SOCIETY, MUST BE BROUGHT TO BEAR ON ENVIRONMENTAL
CONSIDERATIONS.

1.

Man's culture is influenced by the reiétionships between
man and his natural enviromment.

Aesthetic resources and recreational facilities are
becoming increasingly important in leisure time activi-
ties.

THE ECONOMY OF A REGION DEPENDS ON THE UTILIZATION OF ITS
NATURAL, HUMAN, AND CULTURAL RESOURCES AND TECHNOLOGIES
OVER TIME.

1.

The locutlon of resources affects the economy of a
reglon . ¢
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2. The political and economic strength of a counﬁry is in
part dependenl upon its access to domestic and foreign
resources.

3. Man's need for tood, fiber, and mii‘rals increases as
populations expand.

4, Social and teéhnological changes alter the interrela-
tionship, importance, and uses for natural resources.

5. Increased population mobility is changing the nature of f4v
the demands upon some resources. o

6. Supply and demand, in relation to values held by soci- e
ety, determines economic values of resources. ’ :

EFRIC
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Unit I Man Uses a Variety of Communications Systems

Concept I1:

Concept II:

Concept III:

Concept 1IV:

Communication is a process by which meaning is transmitted
through a common set of symbols.

a. The symbol 1s not the thing; it has no inherent meaning.
b. Man uses sensory organs to encode and decode communications.
c. A map is a graphic communication of a location.

Communication exchanges meaning in many differeat ways.

a. The meaning received is not aiways the meaning sent.

b. The character of the message changes with the nature
of the cudience.

c. The character of the message may change due to the medium
which transmits the message.

Communication is vital to the production, exchange, and
preservation of culture.

a. Communication occurs across time,
b. Communication occurs across space.
c. Communication influences human affairs.

Communication has many purposes and its effectiveness can
be improved through planning and design.

a. The major elements in message design are purpose,
audience, focus, and media.

b. Effective deccding of a message demands attention to
all elements of the message and to the sender.

Sender
Message
Tone
Time
Context
Motive

S




-12-
UNIT I Man Uses a Variety of Communication Systems

Concept I: Communication is a process by which meaning is transmitted through a common
set. ot symbols.

a. The symbol is not the thing; it has no inherent meaning.
b. Msn uses sensory organs Lo cneode and decode communications.
¢. A map is a graphic communication ol' a location.

‘ Concept T Behavioral Objectives: ' -

12 3 4 5  The student should be able to:

1. Locate on a topographical map and define: strait, bay, gulf,
isthmus, island, hill, plateau, tributary, mountain, plain, basin.

2. List devices other than words which various disciplines use to
communicate ideas.

L.

3. Estimate the actual distance between two points given their dif-
ference in latitude or longitude.

ot em

4., Convert map distances to actual distances using the map's scale.

PN [N S

wessage, decoding, receiver.

i . : 5. Identify the parts of the communicative process: sender, encoding, :
{ i - :

P 6. Orient a map in terms of direction or landmarks as is appropriate
i : for a given map.

7. Describe the boundary of a country using latitude and longtitude.

8. Sketch on a circle: Tropics of Cancer and Capricbrn, the equator,

G Uy SEy Ty eEw TN SN M Gl  GE S e mee e

' ! | g the Arctic and Antarctic Circles. "
i i
: 9. Find and describe locations using azimuth and distance.
P ot 10. Find and describe locations using latitude and longtitude.
T * i
1 ; 11, Use maps to discover the topography, climate, resources, and basic
| L economy of a country.
! E
: : 12, Describe the physical conditions necessary for the production and
i { L1 transmission of sound.
[
Lo ! 13. Describe, in terms of points on the compass, the relative direction'
! ! l ot' one point from another. :
P !
Cobo l 14, List words which are unique to the study of English, geography,
;_ i_ E math, and science. i
. T . i
- ; ! ! 15. Construct a map having an appropriate title, a definite purpose, ;
g o | | appropriate symbols and scale. :
. - { i
% } j ! 16. TIllustrate the communication model.
i ;T 1 T +
i i j i 17. Find, on a map using contours, the steepest place, the most level
A ] area, and the top of an elevation such as a hill.
'.,4 ~\‘l ‘
AERIC
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18.

19.

20.
21.

22.

23,

2k,
a25.
26.

Construct a scale drawing of an object and compare the dimensiciis
of the actual object with.those of' the scaled ob,ject.

Give locational directions using reterence point, direction, and
signiticant landmarks. '

Identify directions on a map.
Locate and rame the continents.
Distinguish between symbols and their referents.

Devise a new system of communication with another student and
demonstrate it to the class.

Represent variations in altitude on a map.
Ideritify factors which affect the pitch and volume of sound.

Identify parallels %d meridians.

27..'Find and describe locations using a simple grid system.

28.

Explain how language is learned.

14
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Unit I Man Uses a Variety of Communicéfion Systems

Concept IT Communication exchanges meaning in.many different ways.

a. The meaning received is not always the meaning sent.

b. The character of the message changes with the nature of the audience.

¢. The character of the message may change due to the medium which
transmits the message. B

LTV e e g (e e g AU T T AR

Concept IT Behavioral Objectives

0 1 2 3 b 5 _ The student should be able to: "

1. Distinguish between the stated and implied meaning of a message.

2. Be sensitive to audience reaction while communicating.

3. Perceive when the medium is affecting the message.

4, Evaluate the relative effectiveness of verbal and non-verbal
communication.

5. Prepare a communication for a specific, non-peer. sudience.

Use common electronic or mechanical communications media effectively.

' 6.

7. Evaluate the effectiveness of electronic devices as message
transmitting media.

» : ) - oatl
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Un1t I Man Uses a Variet g of Communication Sgstems

Concept ITI Communication is vital to the production, exchange, and preservation of
culture.

a. Communication occtirs across time.
b, Communication occurs across space.
¢. Cormunication inf{luences human attairs.

Concept III BRBehavioral Objectives:

01 3 3.4.5  The student should be able to:

l. TIllustrate by example that communication can bridgé the gap between
the past and the pres?nt.

2. Explain how man's use of media can reduce the proglem of space.

3. Li.st examples of the unique effect of communication on his generation.

4, Cite specific examples from history where improved communications
systems may have changed events.

5. Explain how early man communicated his cultural heritage to succeeding
generations.

e

24
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Unit I Man Uses a Variety of' Communication Systems

Concept IV ' Communication has many purposes and its effectiveness can be improved through
planning and design.

a. The major elements in message design are purpose, audience, focus, and
media.
b. Effective decoding of a message demands attention to all elements of the
message and to the sender. -
1) Who is the sender? (authority)
2) What is said? (message)
3) How is it said? (tone)
4) When is it said? (time)
5) What is its context? (relationship)
6) Why is it said? (motive)

Concept IV Behavioral Objectives:

The student should be able to:
01 2 3 L4 s ‘

1. Use the elements of communication design to devise effective messages.

2. Evaluate the effectiveness of a cdmmunication.

. Listen critically.

3
4. Identify and apply propaganda techniques.

5. Determine the piu'pose of a message, whether obvious or implied.

6. Evaluate a message for validity of its content using the elemerits
of the message and knowledge of the sender.

‘11
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Unit ITI A Descriptive look at the Natural Eanvironment

Concept I:

.Concept II:

The natural environment consists of physical and biotic

phenomena.

a. Landscapes are constantly changing.

b, The earth is a member of the solar system.

c. Earth-sun relationships determine climate and vegetation.

d. Observable ecosystems and man are part of the natural
environment.

e,

Man has attempted to describe and explain his environment in
many ways.

Weather is the prevailing atmospheric condition.

L
RIS
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Unit IT A Descriptive Look at the Natural Environment

Concept I The natural environment consists of physical and biotic phenomena. ’ !

© A0 O

0-12 3 4 5

7
2

1.

= Ww

10.

11.

12.

13.

14,

15.

16.
Aindividually studying one of the agents.

17.

Landscapes aré¢ constantly changing.

The earth is a member of the solar system.

Earth-sun relationships determine climate ani vegetation.
Observable ecosystems and man are part of the natural environment.
Weather is the prevailing atmospheric condition.

Concept I Behavioral Objectives:

The student should be able to:

Distinguish betwéen heat and temperature.

List agents which change the landscape.

Orient and use a sky map to locate constellations.
Define a community. of plants and animals.

Calculaté-sun time of a given location given the sun time and
longtitude-'of another location.
2N

Analyze relationships between pairs of weather variables and
establish predictable patterns.

Demonstrate factors which affect the rate of weathering of earth
materials, e.g., surface area, type of material, particle size,
weathering agent.

Read a thermometer to the nearest degree.

Describe and explain ways in which crustal materials may have their
positions changed.

Explain the movement of the moon in relation to star's positions
through one night and through 30 consecutive nights.

List the resources for which plants and animals compete.

Sketch the solar system showing each planet in its position relative
to other planets and the sun. '

Demonstrate through student-made models various geologic phenomena

which have changed the landscape.

Interpret a weather map.

Explain and diagram how a convection current is created in a liquid
or gas.

List evidence of a landscape agent's effect on the landscape by

Cite proof that the earth rotates on its axis and revolves around o

the sun. 19 . 3

R
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.19.

20,

27.

28.
29.

' 30.

31.

32.

33.

3k.

35.

36.

37.

38.

o o -19-
18. -

List, in order, the succession of plant communites from a plowed
or land to a maple forest.

Explain the effect of cllmate on natural phenomena in a given part
of the world.

~

Communicate what his neighborhood might have looked like before man
arrived, what it lools like now, and what it might look like 100
years from now,.

Explain the effect of glaciation of man's activities in Wisconsin.
Identify symbols found on a weather map.

Use elements of message design to report the results of ﬁhis study.
Use a globe to demonstrate the inclination of the eartn.

Explain why the succession of plants occurs.

Test and compare heat absorption and heat retention of various
materials.

Interpolate end extrapolate from graphs of heat absorption and
retention.

j
’

Demonstrate day and night with a flashlight and a gibbe.

Diagram a food web in one of the following ecosystems: maple forest,
wet lands, pine forest.

Explain the value if diversity in plant and animal communities.

Identify agen®s which caused a given landscape to change ( from a
photograph or other source).

Describe the topography of a country or area of the world as it
now appears.

Write a descriptive essay defining environment and describing his
immediate environment.

Identify aspects of Wisconsin geology which can be attributed
to glaciation.

Explain the sequence of events in the water cycle (include cloud
formation. )

Explain the topographical changes that are likely to occur if man
does not interfere (based upon knowledge of climate, soil, vegetation,
present topography).

Explain how a volcano is formed.

Demonstrate the effect of the earth's angle of inclination on the
rate of heating of the earth.
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List factors which affect relative humidity.

o5

List examples of the building wp and tearing down process on a
variety of scales. (anthill building vx. volcanic mountain
building; roadbuilding vs. plowing by a glacier.)

Explain the west-cast movements of air masses.

lixplain changes which might have taken pluce in that area's
topography in the last million years.

Explain how a thermometer works.

Explain weather and climate conditions in terms of heat retention
and absorption. :

Explain sources and movements of air masses.
Associate weather types with cloud types.
Measure relative humidity and read relative humidity tables.

Infer, from plotting earthquak occurrence on a map, that earthquakes
occur in defined zones.

Explain causes of snow, rain, hail, sleet, dew, fog.

List evidence that the world is round.

2

BT
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UNIT IT A Duscriptive Look at the Natural Fnviromment

Concept IT Man has attenpted to deseribe and explain his environment in many ways.

Bt TRt et i B lin t] DRt

Concept IT Buhavioral Objectives

'The student should be able to:

1.

et el s - 00§ e

Define mythology as man's beginning attempt to make up storics
answering his questions about his environment.

Describe how man's explanation of a physical or biotic phenomenon
movéd from the mythological to the "scientific".

Construct a myth as his attempt to explain some n. tural Phenomenon.

Trace the development of one idea about the natural environment
from mythology to its presently held scientific explanation.

Describe the way in which early Americans used art to describ
their environment.

List examples of environmental forces that are found in ma jor
works of music, art, or dance.
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Unis II1 Man and His Environment Interact
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l ' a. While deriving great benefit from their industries,
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o l Concept I: Man is a changer of the natural environment.

a. Man domesticates plants and animals.
b. Man uses the resources of his environment to his

c. Man supplants the natural environment with an artificial
d. The natural resources of the earth are limited.
Concept II: Man adapts to his environment.

a. Locations and growth of many cities and towns were
dependent upon features of the physical environment.
b. Agriculture is dependent upon many characteristics of
the natural environment.
3 c. Industrial and agricultural technological advances have
helped man adapt to his environment and have helped adapt
the environment to man.

Concept III: The interaction of man and his environment is reflected in his
Concept IV: Man must establish priorities with regard to the environment.

industrial societies are degrading their environments
through pollution of air, water, and land.

b. Reversal of this degradation may be possible 1f man
decides it is important to do so.

c. Great increases in population will compound present
environmental problems unless changes are made which
diminish the degradation of the environment.
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UNIT IIT Man and His Fnvironment Interact

Concept T Man is a changer of his natural environment.

1

Man domesticates plants and animals.

Muan uses the resources ol his cnvironment to his immediate advantage.
Man supplants the natural environment with an artiticial enviromnent.
The natural resources ol' the carth are limited. -

Concept I Buhavioral Objectives:

2 3 4 5 Tuhe student should be able to:

1. Recognize man's depcndence upon plants and animals.

2. Identity = variefy oi' conservation methods man uses.

3. Relate conservation methods to present 1ocal'problems.

L. Locate on a map particular natural resources of the world.

5. Predict how long a given resource will last based upon an assessment
of the reserve and present rate of use.

6. Compare and contrast -the natural environmer.t of 300 years ago with
our natural environment today.

7. Give examples which show how man interferes with the balance of
nature.

8. List present day conveniences which are causing man to use
resources at a faster rate than need would demand.

9. Predict the effect of man's increasing population on the!iise of
natural resources. )

10. List local natural resources and determjne the use being made of each.

11l. Examine man's attitude toward the natur;!;environment over the past
to determine what changes, if any, have taken place.

12. List ways in which man has created artificial environments purpose-
fully and by accident.

13. FEvaluate the artificial environments man has creatcd in terms of
the quality of man's life on earth.

14. Describe environmental changes brought about by man's agricultural
practices.
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UNIT III Man and His Environment Interact

Concept IT Man adapts to his environment.

Locations and growth of many cities and towns were dependent upon
l'eatures ot® the physical environment. ,

Agriculture is dependent upon many characteristics of the natural
environment.

Industrial and agricultural technologicul advanccs have helpzd man adapt
to his environment and have helped adapt the envlronment to man.

',

Concept IT Behavioral Objective

O 1 .2 3.4 5  The student should be. able to: . ' : i

- 1. Locate on a map the major urban centers in the United States and in

Wisconsin.

2. Define and give examples of technology;

3. Illustrate,by successfully completing a case study, the concept of
limited space and priority of usage.

L.

List ways man tried to equalize food distribution in the world. ;

5. Cdmpare and contrast man's attitude toward industry 100 years ago
with his present attitude toward industry.

6. Use in-depth investigative techniques to explore technology in one

aspect of modern life, i.e., transportation, agriculture, auto-' }
mation, loss of freedom, cybernation. , :

T. Use the elements of message design to report the results of this
study.

8.

List advantages and disadvantages of creating an artificial
environment.

9. List positive effects of industrialization on man's quality 5
of life. : :

10. List negative effects of industrialization on man's quality

of life. ;

11. Identify factors which contribute to city growth. ‘

12. Locate the major pppulatidn centers on an outline map of the world.

13. Explain why some areas of the world have food surpluses while
others suffer from food scarcity.

b,

Define the férmsvﬁillage, town, city, metropolitan-area,
megalopolis and distinguish between them.

\ 15. Locate on an outline map of the world the main areas of known’
“i : mineral deposits.

)

. 95
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28.
25.

30.
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Find the demogr&phic trends for the city of Mad:.son, the U.S., the
world, and illustrate them. .

Predict the fubure of these trends and progect &n. nutcome it
population growth rates wemain constant.

Explain from this prediction how the use of the environment will
change.

Explain how man's diet has changed in various parts of the world
because of advanced agricultural technology..

List guidelines for good city planning.'
Explain the importance of soil to man.

Compare and contrast city life before the Industrial Revolution
and life in a city today.

Apply mathematical procedures to calculate population densities,
Explain how technological advances in agriculture have affected
crop production, the farm labor force, under-developed countries,

natural balances, the quality of the environment, food scarcities.

Identify the connections and interrelationships between the people
and the city functions.

List problems of major cities.

Determine and evaluate reasonable solutioné to one of these problems.
Explain how agricultur‘e affects diversity within plan communities. |
Explain the relationship between resources and urban ceﬁters.

Identify the aspects of manufacturing which are indigenous to a given
area.

Relate crop types to climatic regions.

Develop a plan for the proper allocation of space in Madison.
Explain why cities are located vhere they are.

Locate the major manufacturing areas of the world on an ogtline map.
Anélyze a city in terms of its functions.

List some results of man's upsetting of the balance within the natural
environment.

Explain the relationship of soil and climate to food production.

Illustrate methods man uses to get maximum benefits from the soil.

Identify the major asp'ects of manufacturing, i.e., capital, labor, .
resources, process, distribution, waste, product.
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o

[ UNIT III Man and His Environment Interact

.

Concept IIT The interaction of man and his environment is reflected in his culture.

Concept III Behavioral Objectives: " ﬁfﬁ;;'
T |
_ The student should be able to: ‘\\ i
001 2 3 4 5 AN s
3 e | l.. Describe, from lists of words from two societies, key aspects Lo

of their environments.

L * 2. List inferences about an environment from a study of a society's

;- - artifacts.
§ 3. Compare and contrast the ‘environments and artifacts of two
societies.
i 4. Describe what an environment may be like based upon a study of a
: 1 i
religion. ¢

5. Describe the effect of the environment on one socieﬁy.

= . 6. List ways man's environment may affect the way he behaves toward
- other men in his society.

7. Identify reflections of an environment in a society's art, music, and
- dance,

b —e
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e UNIT IIT Man and His Environment Interact

Concept IV Man must estabiish priorities with regard to the environment.

8. While deriving great benefit from their industries, industrial

societies are degrading their -environments through pollution of air, water
and land. __—

| i - b. Reversal of this degradation may be possible if man decides it is
| B important to do so.

[ i c. Great increases in population will compound present environmental

. ., problems unless changes are made which diminish the degradation of
| ‘ the environment.

Concept IV Behavioral Obtjectives:

0 1 2 3 4 5  The student should be able to:

1. List major degraders of our environment ‘on a local, state,
" national, and world wide basis.'

2. Explain the result of major types of en_vironmental pollution. _ :

3. List the benefits derived from and the environmental degradation
caused by L industries in the city of Madison.

L. Evaluate the effect of growing population on the city of Madison,
the state of Wisconsin, and the United States.

5. Contrast and compare the effect of population growth on the

city of Madison with the effect of population growth on the city of
Chicago. , :

6. Evaluate the state of his environment and give the bases for his ;
evaluation.

7. Use in-depth research techniques to investigate the causes, effects,
and possible solutions to one environmental problem in this city
or the state of Wisconsin,

8. Evaluate each solution from his investigation in terms of a
practicality, feasibility, and whether the effects of the
solution on industry, etc., concerned would be of less
importance to society than the benefit which may derive from
the solution. '
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CONCEPTS

1. A surface location is determined by a reference point, a direction, and a |
distance from a reference point. - y

2. Landmarks are used as reference points to find{ surface locations.
3. Direction can be given in meny different ways.

. L. Points can be located on a map in many ways: simple grid; azimuth-distance;

. latitude-longitude. .

F _ a. Simple grid. 5

' b. ‘Azimuth is an angular measurement from fixed north and when combined
with a distance can be used to find location on the ground or mmp.

€. A location can be found by knowing latitude, longitude and directions
of a point. '

o 5. Scaling permits man to represent the size of a shape conveniently.

6. A msp is a scaled graphic representation of a surface.

T. Symbols can be used to represent natural features or man-made obJects as
indicated by the legend on a map.

8. The purpose of a map affects the scale and symbols to be .used. ‘ ‘
9. A map can be orienMed to the earth's surface using known landmarks and directions.

10. Variation in the altitude of the earth's surface cen be represented in a number
of ways: contour lines, color, shading.

M ek e a a0 amamibes

surface.
12. The shape of the land can be determined with simple equipment.

13; Distances 'can be measured indirectly by triangulation.

14, Complete information about an area cannot be placed on a simple map.

l 11. A contour line is a 1ine connecting points of equal altitude on the earth's
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OBJECTIVES

: R
The student should be able to:

»

'identify essential elements of giving locational directions‘(di-rection from a

reference point, distance from a reference point, significant landmarks).

8. communicate a set of directions from a reference point which would permit

another person to find a location.

" b. locate a place on a map by landmarks.

¢. commnicate a location using landmarks.

describe in terms of the points of a magnetic compass (N. NNE. SE. ete.),

the re]:ative directions of one point from another.

a. find location using a simple grid.

b. describe a location using é simplé grid system.

¢c. find a location 'using azimuth and distance.

d. describe a location using »az.imuth and distance.

e. £ind location using latitude and longitude.

f. describe 1ocati§n using latitude and longitude.

a. f’gﬁstmct & scale drawing of an objéct.

b. compare dimensions of_ actual object and scaled object.

convert map distances to actual distsnces.

construct & map which: has purpose, has a tiltle, utilizes symbols, has
i1s drawn to scale, and can be oriented to direction. '

select the most appropriate map for a given purpose.

orient a map to north.
represent variations in altitude on a map.

a. find a map using contours: the steepe~t area, the distance between
on a contour. e

b. drew inferences from a contour map about the topograbhy of an area:
of slope, elevation of specific points, shape of landforms.

legend,

two points

steepness

describe material and procedures for making a map of a tdpographic feature.

a. measure distances by triangulation. - oo

“b.  locate points by triangulation.

gather and select information about a
from several kinds of maps of this pa

particular area (city, state, country),
rticular area (city, state, country).

o i
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The stgdent should be able to:

1.

8.
9.
10.

11.

12. Describe material and procedures for making a map of a topographic . :

-30-

OBJECTIVES

Identify essential elements of giving locational directions (directions
from a reference point, distance from a reference point, significant
landmarks). -

a. Communicate a set of directions from a reference point which would
permit another person to find a location.

b. Locate a place on a map by landmarks.

¢. Communicate a location using landmarks.

Describe in terms of the points of a magnetic compass (N, NNE, SE, ete.),
relative directions of one point from another.

a. Find location using a simple grid.

' b. Deseribe a location using a simple grid_ system.

¢. Find a location using azimuth and distance.-

d. Describe a location using azimuth and distgnce.

e. Find location‘u_sing latitude and longtitude.

f. Des_‘c_ribe. location ucing latitude and longti‘fsude.

a. Construct a scale drawing 6f an objezt.

b. (‘:ompare dimensions of actual object and scaled object.
Convert map distances to actual distanc.es.-

Construct a map which: has purpose, has a title, utilizes symbols, has
legend, is drawn to scale, and can be oriented to direction.

Select the most appropriate map for a giveu purpose.
Orient a map to north.
Represent variations in altitude on a map.

a. Find a map using contours: The steepest area, the distance between
two points on a contour. :

b. Draw inferences from a contour map about the topography of an
area: steepness of slope, elevation of specific points,
shape or landforms.

feature. . |
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i\

13. a. Measure distances by triangulation.

.01 2 3 b 5

PURUPIES I PRUECSPTOR R Tt

_ l ‘ b. Locate points ba'r' triangulation.

S e v s

country), trom several kinds of maps ol this purticular arca
(eity, state, country). ’
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ACTIVITIES

I. Concept: . . !

A surface location is determined by a reference

point, a direction, and a distance |
from a reference point. .

II. Behavioral Objectives:

Identify essential element of giving lécational directions (direction from a :
reference point, diutance from a reference point, significant landmarks). :

III. Activities:

A, Treasure Hunt:

Group students in pairs. ' . :
Provide each group with a marked or numbered treasure, :
Each group hides the treasure within specified boundaries, : !

Assign a task of writing a set of directions which would permit i
others to find the treasure. o - : ;

+Ww -

- Each pair receives a set of directiocns that are randomly selected i
and prepared by others. J :
Communicate direction - suggestions: initially the directions may
be given orally to precipitate a nzed for written directions.
- Students attempt to follow directicns and find treasure.
On return, class discusses whys of success and failures. The
discussion should lead to identification of essential elements

E of giving directions. Possible by-product: the exercise may lead
1

O \n

PO SRR CTOURD

to the identification of students' inability to follow directions.

fo

I. Concept:

Landmarks are used as reference points to find surface locations.

II. Behavioral Objectives:

LN e A e Zale e M 47T ra a3 ¢ m e Lo b Ao Thamns
x

A. Communicate a set of directions from a reference point which permit
" another person to find a location.

B. Locate a place on a map by landmarks. . _ . . 5
C. Communicate, using landmarks, a location. L ;

III. Activities:

A. Communicate directions from one point to another in a familiar
- situation: eclassroom to auditorium, classroom to gym, home to
school, home to shopping area, home to friend's house, etc.

g
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Identify local lahdmarks and evaluate in terms of observability,
specificity...etc.

- 2. Pool landmark information from students' set of directions.
. 3. Have students classify landmarks as to specificity.

3
I. Concept:

Direction can be given in many different ways.

II. ‘Behavioral Objective:

Describe in terms of the points of a magnetic compass (N, NNE, SE, etc.) the
relative directions of one point from another. '

I1I. Activities:

A. Students should be paired, each pair being assigned a letter marker,
i.e., "A", "B", ... "C". Pairs of students then randomly scatter
on the playground so still easily in view. Each pair would then
identify the direction of other pairs from their use of a magnetic
compass. For example, "A" is NE of "B". Accuracy of direstions could
be easily ascertained because if "A" is NE of "B" then "B" is SW of "A".

1. Concepf:

A. Points can be located on a map in many ways: simple grid; azimuth
distance; latitude-longitude.

1. .Simple grid.
2. Azimth is an angular measurement from fired north and when ¢ombined

with a distance csn be used to find location on the ground or map.

3. A location can be found by knowing latitude, leongitude and directions
of a point.

Ii.‘ Behavioral Objectives:
« A Find location using a simple grid.
oo B. Describe a lbcatisn using a simple grid system.
C. Find a location}using azimu£h4and distance. |
D. Desc¥ibe a location using azimuth'aﬂd disfance.
E. Find location using latitude and longi tude.

F. Describe location using latitude and longitude.

30
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N
(Continued)

III. Activities:

A. Apply simple grid through Battleship game.
B. Give coordinates of locations on a local map.

C. Give coordinates of. objects in room; IMC

D. Tracing the path of a sow bug or meal worm on a simple grid.v

E. Evaluate the child's understanding of latitude and longitude. Given
a Mercator projection grid, a set of latitudes and longitudes which
-have been extracted from a picture of a simple animal, have the child
locate points on the end by sequentially connecting the points (follow

the dots) the animal picture will be reproduced. Given cities, descride
location in terms of latitude and longitude. '

F. Develop a basic understanding of angular direction, arc, and circle, by
having students (a) make 1/2 turas, 1/4 turns, intermediate turns, etec.
(b) using a pencil and string chart a direction systen.

G. Plot several points on a simple grid.

1. Draw a line from a reference point to north and label it O.
2. Connect each point to the reference point.

3. Draw arcs from points to reference line using string and pencil

compass. '
4// : b. Measure angles with protractor. . o
5. Measure distance from points to reference point. ‘ T

6. Make a table of grid coordinates paired with azimithal (polar) . g
coordinates. S '

H. Tracking a path using a simpie transit, provide a chart with a series of

3 ' points, A to K, with "A" as the starting or reference point. Pair with

4 each point a distance, and an azimuth (angular direction). If an outside
activity: students can follow the charted course and retrieve markers at
each point. If an inside activity: a map exercise in which a configura-
tion is drawn using the information provided. Conversely, a route might

be given and the student could chart the azimuth and distance.

]
oy

iy I. Plot several points on a simple grid. Using an overlay of a poler grid o
) system, the student describes the point in terms of polar coordirates.

R e o R S L R A i ot A
ot

J. Use polar coordinates to map location of objects in playground, IMZ,

room, parking lots, park, simulated area: objects in room, gym, or on

\/
table or desk.
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I. Concept:
Scaling permits man to represenf the size of a shape conveniently.
II, Behavioral Objectives: |
Construct a scale drawiné of an object.
Compare dimensions of actual object and scaled dbject.

III. Activities:

A. Materials: polygon, st. line picture, curved line picture, picture
of student's choice. o

. Draw a grid of appropriate size on the picture.

. Label each square on the grid.”

Transfer to scaled grid. ,
+ Student completes picture and expresses scale factor.

Fw -

B. 1. Student is given (or prepares) pairs of different sized polygons.

2. Student expresses scale relationship of pair by measurement.

C. Use a picturé or model of an object. By measuring model or picture
and actual object, compares measurements to ascertain scale factor.

D. Research project: 1list examples of scaling as used in different
occupations: architecture, engineering. 'Scaling up and scaling
éown should be considered. o

E. Using a projection apparatus, project picture at different distances.
Record: distance and projected size of object. Graph and analyze.

F. Student is given a picture and is asked to scale the object several
times, e.g. 2:1, 2:1/2, 1:2, 5:1, etc.

6

I. Concept:
A. A map is a scaled graphié representation of a surface.
II. Behavioral Objectives:

A. Student should be able to convert map distances to actual distances.

III. Activities:

A. Student solves a series of distance problems using a map:

1. st. distance between cities, ) ,

2. of several routes between two cities, which is shorter,

3. compare distance travelled between two cities by land, water
' and air, _ :

4. trip planning. .- 3!?
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Concept:

Symbols can be used to represent natural features or man-made objects as
indicated by the legend on a map. :

Behavioral Objectives:

Construct a map vhich: has a purpose, has a title, utilizes symbols, has
legend, is dr§wn to scale, and can be oriented to direction.

Activities:

A.  Repeat Treasure Hunt exercise utilizing (map): 'scale, landmarks,
symbols, reference point, legend, title.

B. Map a survey of cars in parking lot Ly brand.

C. Floor plan of scignce room: of IMC or library.

D. Fire drill plan.

E. Path of daily class .schedule.

F. Map of Caﬁitol Square; shopping céntér; grocery store and contents.

G. Analyze collection of maps to ascertain what all standard maps have
in common. o

H. Comnstruct a map and evaluate in terms of these criteria.

8

The purpose of a map affects the scale and symbols to be used.

Behavioral Objective:
Select the most appropriate map for a given purpose.
Activities: ‘

A. Students map according to his/her chosen purpose.

B. Students bring to class different maps and explain pufpose of each map.

38
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I. Cuncept:

A map can be oriented to the earth's surface using known landmarks and :
directions.

II. Bechavioral Objective:
Orient a map to north.

III. Activity:

Give students maps of their school, playground or the immediate school area
and sk them to "turn" the maps so that streets or corridors, etc. run as

they actually do.
]_0 . . :TI

I. Concept: . /

Variation in the altitude of the earth's surface can be represented in a
number of ways: .contour lines, color, shading. : :

II. Behavioral Objective:

TP ORI VRS

A. RepresentAvariat_iohs in altitude on a map.

III. Activities:

A. A pyramid of bocks or other objects is placed on student's desk.

Student has task of mapping the desk surface indicating variations : i
in altitude. .

, , |
B. Investigating maps as models, p. 109 ESCP Lab Man "Investigating Maps {
as Models" Invest. 3-9 (contours). Stereo photo kit, p. 109 (contours), -

1

b

C. Make a model using clay, then cut out for contours.
11 |
I. Concepf:

A contour line is a line connecting points of equal_altitude on the earth's
surface.

I PR

II. Behavioral Goals: ) - ‘ \

A. A student should be able to find on a map using contours: the steepest
area, and the distance between two points on a contour. ’

B. Draw 'nferences from a contour map about the topography of an area:
steepi.ess of slope, elevation of specific points, shape of landforms.

J’..l \)‘ ‘ ' .' .'.9 ]
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" (Continued)

"III. Activities:

A. Earth Science and Space Science: Lab Man, p. 45, Wolfe, Battan,
alii. Construction of a Profile From a Contour HMap.

A Tty
1-->~'am'

- B, On contour map have atudent:s locate points of certain elevition;
i E'EI ’ - interpolate to find elevations .betveen contou:" lines.
| - C. Construct profiles from contours.
’ r gé D. Identif_j landforms; draw contours of lendforms: canyon, cliff, ‘
; - ' gentle slope, etc.
I : E. Contour map a_c_tivitiek from Topographic Maps for Earth Science,
\ - 4. Brown and Thompson, Silver Burdett Coapany.
} 12
5 Mt I. Conc_:ept O
" The shape of the land can be deterninod with simple equipment.
] II. Behavioral Qbaectiye:"
i - _ Describe mterial‘ and procedures for making a mp. of a toposraphic feature.
o - | 13
U I. Comcept: |
Distances can be néasured 1pdire<_:t1y by triangulation.
- II. Behaviorsl Goals: -
5 [: _ A. | Stude_nts should be able to neqsure disiancels by triangulation. :
“ ~ B. "“Locate points by tr.iangulut.ion. ' ' ’
, H III. Activities: - \ L | l
: g A. Assign t:air of students the task of lc;: ating and indirectly measuring ‘
g LE ‘the distance to "Marked" objects. Triangulation using similar triangle
3 can be used. See sketch. ' _ _ S

AZ 3“'1“:'-08' \B

D:lltance AB is measured

STEP 1

STEP 2 . BAC is measured in degrees

STEP 3 ABC is meesured in degrees _

STEP 4 Construct a scaled draving of ABC : 40 \ '
STEP 5 Measure scaled distance to c o C 3




Y ERE ATARS N TR

: A i .

[o—— im!

II.

II1I.

Concept:

Complete information about an area cannot be placed on a simple map.

Gather and select information about a particular area (city, state, country)

.Behavioral Objective:

from several kinds of maps of this particular area (city, state, country).

Activity:

A.

Prepare a written travelogue which describes climate, topography,
agriculture, indusiry and recreation of a hypothetical country.

Construct a model of a "country" out of salt-flour. Such features
as rivers, lakes, cities, roads, mountains, recreation areas, etc.,
should be included. Draw a map or maps which communicate all .
features present in the model.
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OPEN ENDED COMMENTS ' .

I !
i I. .UNIT: , " . | '

!’z II. CONCEPTS:
i

3

1  III. OBJECTIVES:

& IV. MATERIALS: 4 .

- V. ACTIVITIES:

=

-

VI. COMMENTS: (USE BACK IF NECESSARY) '

—
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8 CONCEPT

¢ a —_—

Earth processes continually build up or tear down the earth's surface. The
geologic present is a clue to the geologic past.

i R LS
$od
.

pepwymmeney |

2; At -any level observation, landscapes can be divided into arees receiving
i material and areas losing material. -.Building Up - Tearing Down.

3. Weathering is a chemical and physical adjustment of rocks and minerals
- 4 to surface environment. '

F

Rates of weathering depends upon the materials being weathered and forces
exerted upon them,

Volcanoes and earthquakes can provide clues to the composition of the earth.

)
o~

Wisconsin topography was modified by glaciation.

f

<

5
6

L E 7. Man is a changer ,of the earth's surface.
8

. Man uses models to help him understand complex geologic phenomenon.
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OBJECTIVES

1. To list the agents which change the landscape.

2. To explain the way the force of gravity combines with water, wind, and ice
to change the position of earth materials.

3. Given an independent study project about a local agent producing landscape

fRTAalr f otk et B el a1

Py ey e ey

| change:

' ‘4 a. locate .a site wvhere the agent is at work

U 'b. cite evidence of the change caused by the agent
B c. 1identify man's role in the change

B d. project tuture changes

l. without human interference
2. with human interference

|

'h_. To categorize landscape changes which occur in patterns and those that occur
randomly. .

T DT W SR TN DR

5. List examples which 1llustrate. the tearing down and building up process on &

variety of scales (ants building an anthill vs. building a volecanic mountain,
man building K:1 road vs. a .glacier plowing a continent).

6. To describe and explain the chemical and physical agents which weather earth
materials. ,

x'""-?

: 7. To identify positive and negative effects of the weathering of earth materials.

c _ 8. To explain the factors which effect the rate of weathtring earth material (e.g., °
: : surface area, materials, particle size, kind and intensity of weathering agent).

if 9. To evaluate the statement, "Man is a partner in the weathering process."

10. To infer from plotting of earthquaxe occurrence on a map, that earthquakes
occur in defined 2zones.

i .
§ 11l. To explain how a volcano is formed.
12, To find the epicenter of an earthquake, given seismographic readings from three '
- A\ stations. (ESCP Pt. 2, Lab Manual p. LuU6, Investigation 16-4). - '

13. To cite one theory of earthquake causes.

14. To explain how earthquake data is gathered.

15. To identify and explain three exéinples of evidence of glaciation in Wisconsin
geology. '

16. To identify ways in which man is changing and has changed the landscape locally
: and. evaluate the wisdom of these acts.

a

17. To demonstrate, through student constructed models, geologic phenomena which
change the landscape.

% N \

Z
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; : 4 OBJECTIVES

| b 1. To list the agents which change the landscape.

_ 2. To explain the way the force of gravity combines with water,
N wind, and ice to change the position of earth materials.

3. Given an independent study project about a local agent producing
landscape change: ' .

a. Locate a site where the agent is at work.
b. Cite evidence of the change caused by the agent.
c. Identify man's role in the change.
-d. Project future changes
1. without human interference. :
2. with human interference. §

Y, To categorize landscape. changes which occur in patterns and those
that occur randomly.

[ W Y

[‘ ' ; 5. List examples which illustrate the tearing down and building up process
on a variety of scales (ants building an anthill vs. building a

volcanic mountain, man building a road vs. a glacier plowing a
continent. ). :

F S

. 6. To describe and explain the chemical and phyéical agents which weather
1 ! earth materials.
P :

B :. A ".~7. To identify positive and negative effects of the weathering of earth
. ; materials., -

-

: 8. To explain the factors which effect the rate of weathering earth

material (e.g., surface area, materials, particle size, kind and
intensity of weathering agent).

9. To evaluate the statement, "Man is a partner in the weathering process."

10. To infer from plotting of earthquake occurrence on a map, that
earthquakes occur in defined zones.

11. To explain how a volcano is formed.

b 12, To find the epicenter of an earthquake, given seismographic readings f
l from three stations. (ESCP Pt. 2, Lab Manual p. 446, Investigation 16-4).

13.. To cite on theory of earthquaké causes.

14, To explain how earthquake data is gathered.

15. To identify and explain three examples of evidence of glaciation
in Wisconsin geology. '

16. To identify ways in which man is changing and has changed the landscape
locally and evaluate the wisdom of these acts.

17. To demonstrate, through student constru
which change the landscape. '

46

cted models, geologic phenomena
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ACTIVITIES

Local materials instructional sets on geology of Wisconsin provides excellent
A-V resources as well as earth materisls and field trip suggestions:

a) Geology of Wisconsin.
b) Glacial Geology.
c) Geology of Devil's Lake.

Record on a map of the world earthquake data from epicenter cards furnished
by.the U. S. Geological Survey, Washington 25, D.C. Information provided

by the free cards includes intensity, depth, latitude and longitude, and
geographical place name. Epicenters of earthquakes are pinpointed on the '
map using mep tacks of varying colors. ‘Color variation can be used to designate |

earthqueke intensity. (ESCP Investigating The Earth Lab Manual 1, p. 49
Investigation 1 - 7). .

Demonstrate the flow properties of ice by freezing a long narrow bar of ice
(45 cm by 5 cm by 2% cm). Place ice bar in a freezer with a support beneath

each end. Place a kilogram weight in the middle of the bar. In time, the
ice bar will be depressed in the middle.

Demonstration of factors affecting glécial abrasion:

Using blocks of wood of differing hardnesses, to represent bed rock, and

sand papers of varying coarseness to represent rocks carried by the glacier,
investigate factors effecting glacial abrasion.

Freeze ice~ cubes with and without abrasive material and demonstrate the non-

~ abrasive quality of ice alone by rubbing a cube over clay or wood.

47
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ity

Concuepts i

Without, sunlight, basic weather processes would nol. operate.

ey Ry
.

Heat is the total amount of thé:mgl energy- possessed by a body; ‘
temperature is the average thermal energy of a body. %

3. Heated bodies expand.

-

 Sand

4, The unequal distribution of solar energy produces the general convec-
tion circulation pattern of the atmosphere.

5. The earth's rotation modifies basic convective circulation by
deflecting north-south motions and producing wind belts.

‘ 6. Land and water areas produce secondary heat sources and sinks.

- : 7. The primary controls of evaporation are: water surface, solar
' energy, air moisture and air motion.
8. Relative humidity is a comparisdn of the amount of water vapor present'*

in the air, and the amount of water vapor which could possibly be
held by the air.

r 9. Air masses take their properties of temperature and moistuféffrom

| regions of the earth's surface with which they are in contact over !
: long periods.

10. Stratiform or layered clouds producing steady precipitation from
2 broad and gradual lifting of air masses; cumuliform or vertically !

developed clouds producing showery precipitation result from small
q _ scale convection.

11. Scientific weather prediction is based upon the interpretation of
pooled instrument readings from many weather stations.

==

- | SRR e . ~

4
?
i
I
!
%
g
§

12, A weather map is a graphic record which shows how temperature, pres-
sure, precipitation and clouds are distributed at the earth's surface-
at a particular time.

I |

13. Local landforms influence weather and climate.

l - - 14, Man Is an agent of change in the environment.

49
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b, ‘Explain the sequence of events in the water cycle.
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Ohjnctivus

student. should be able tos

Explﬁin the role of the sun in prodﬁcing weather.

a, Distinguish between heat and temperature.

Read a thermome£er to the nearest degree centigrade and fahrenheit.
c. Explain how a thermometer works.

a. Demonétrate experimentally that solids, liquids, and gases expand
when heated. -

b. Identify everyday applications of expansion due to heating of
solids, liquids, and gases. '

a. Explain and diagram how a convection current is created in

a liquid
or gas.

Design an experiment which permits the student to determine the effect
of' the earth's angle of inclination on the rate of heating the earth.

Explain west-east movement of air masses.

a. Test and compate the rate of heat absor

ption and retention of dif-
ferent materials. :

b. Interpolate and extrapolate from graphs of heat retention and absorp-
“tion.

¢c. Explain the weather and climate condition

] s of a geographical location
in terms of heat retention and absorption '

a. Identify the primary controls of evaboration as water s

urface, solar
energy, air moisture and air motion.

(This will include

factors related to evaporation rate and cloud formation.)

Measure the relative humidity, to read percentages f

rom a relative humid-
ity chart and to list factors which affect relative

humidaty.

Explain sources and movements of air masses.

a. Explain the following types of precipitation: rain (snow, hail,
sleet), dew and fog.

b. Associate weather and cloud types.
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Objectives :
Page 2 f
11. "a. Gather.weather data (temperature, pressure, wind speed, sky conditions, :
precipitation) in order. ‘
b. Analyze relationships between pairs of variables and to identity :
prediclable pattcerns, :
12. a. Tdentify symbols tound on a weather map.
b. Interpret a weather map (pattoerns). v
13. a. Diagram relationships of temperature and times of the day. _E
b. Compare and contrast topographical features with weather; :
c. Formulate hypothesis on the influence of climate by landforms. - .
14, §

List advantages and disadvantages of manipulating the weather artificially.

3~
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OBJECTIVES

TR AT A T A AT

01 2.3 4 .5 The student should be able to:

i 1. Explain the role of the sun in producing weather.

2. a. Distinguish between heat and temperature.

b. Read a thermometer to the nearest degree centigrade and fahrenheit.

k ; & _ c.- Explain how a thermometer works.

B P 3. a. Demonstrate experimentally that solids, liquids, and gases expand when
heated.

b. Identify everyday applications of expansion due to heating of
solids, liquids, and gases.

¢ 4., a. Explain and diagram how a convection current is created in a
L : liquid or gas.

b. Design an experiment which permits the student to dete:idng
the effect of the earth's angle of inclination on the rate of
heating the earth.

5. Explain west-east movement of air masses.

6. a. Test and compare the rate of heat absorption and retention of
different materials. .

b. Interpolate and extrapolate from graphs of heat retention and
S : absorption.

c¢. Explain the weather and climate conditions of a geographical
- location in terms of heat retention and absorption.

E 1! ' ‘ 7. a. Identify the primary controls of evaporation as water surface,
- solar energy, air moisture and air motion.

i _ b. Explain the sequence'of events in water cycle. (This will
i L , include factors related to evaporation rate and cloud
1 . formeticn. )

3 ’ '
t [J . 8. Measure the relative humidity, to read percentages from a relative
humidity chart and to list factors which affect relative humidity.

9. Explain sources and movements of' air masses.

=
o

a. Explain the following types of precipitation: rain (snow, hail,
sleet), dew and fog.

b. Associate weather and cloud types.

: 11. a. Gather weatner data (temperature, pressure, wind speed, sky §
. L ‘ conditions, precipitation) in order. g

O
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b. ‘Analyze relationships between pairs of varigbles and to
identify predictable patterns. o !
a. Identify symbols found on a weather map.
b. Interpret a weather map (patterns).
‘a. Diagram relationships of temperature and times of the day.
b. Compare and contrast topographical features with weather. ‘_
¢. Formulate h&pothesis on the influence of climate by landforms.
List advantages and disadvantages of manipulating the weather artificially.
i
|
i
¢
i
[
i
|
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II1.

I1I.

Circulation pattern of the atmosphere.

-51-
Activities

1.

Concept: . .
Without sunlight, basic weather processes would not operate.

Behavioral Objective: :
Explain the role of the sun in producing weather,.

2.

Concept :

Heat is the total amount of thermal energy possessed by a body; temperature
is the average thermal energy of a body. T

Behavioral 6b_1ect:1ves: :
A. Distinguish between heat and temperature.

B. Read a thermometer to the nearest degree centigrade and fahrenheit.

C. Explain how a thermometer works.

Activities
A, Heat and Temperature Science Activities, -pagé 177.

B. 1. Two beakers of water or some material at different temperatures;
.the smaller amount at the higher temparature,

2. Put each into other beakers of the same material and same temperature.
Record temperature.

C. 1. Heat objects of different sizes or materials to the same temperature.
2. Put objects into separéte containers of water at the same femperature.
3. Record temperature rise.

D. Calibrate a thermometer.
E. Earth and Space Science Lab Manual;_ page 137-8,

3.

Concept:
Heated bodies expand.

Behavioral Objectives:

A. Demonstrate experimentally that solids, liquids, and gases expand
when heated. :

B. Identify every day applications of expansion due to heating -of solids,

v liquids, and gases. - '

4.

: NI,
cOncept: D e L RN TR SR

The unequal distribution of soiar energy produces th¢ general convection

o4
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II1.

III.

11,
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Behavioral Objective: S _

A. Explain and diagram how a convection current is created in a liquid or gas.

B.. Design an experiment which permits the student to determine the effect of

" the earth's angle of inclination on the rate of heating the earth.

A. 1SCS Excursion Vol. 3A - Winds and Weather Convection - page 1-4.

B. ESCP Using an alcchol burner, the student demonstrates 3 ways in which
energy can be transferred.

C. Variation in conductibility of metals, Science Activities, Mallison-Mappelink,
page 185. v

D. Earth and Space Science Lab Manual, page 151.

E. Device for measuring convection. Investigating the Earth ESCP, page 197 or
ISCSs, page 17-21. .

F. A method for determining the effect of direct and indirect rays, N.Y. Hand~-
book, Earth Science Handbook, N.Y. Education Departmemt, page 164.

G. Hold a flashlight or other light source fixed and shining through a cardboard
or metal tube. Catch image of light beam on paper. Vary the angle of the
paper to demonstrate how the sun's rays are spread accordiag to the earth's
inclination.

H.

Hold a fixed flashlight. Mask with opening.

Move mask from equafor to pole.
Relate latitude angle_l:o areu of light.

Earth: Science Lab Apprc;sch ‘(Convection currents), page 225.

5.

Concept :

The earth's rotation modifies basic convective circulation b
north-south motions and producing wind belts.

Behavioral Objeciive:

y deflecting

1 4

Explain wast-eget mcvement of alr masses.”

Activities:

A.

Focus on Earth (Coriolis Effect), ‘j)age 184, 10-5.

B. Invert 9-5, page 197-199,

C. Focus on Earth 10-2, page 183.
6.

Concept:

.Land and wster areas produce secondary heat sources and sinks .

Behavioral Objectives:

A.

Test and compare the rate of heat absorption and fetention of different

_materisia.

B.

Interpolate and extrapolate from graphs of heat retention and absorption.

. 99
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II.
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| -53- ﬁ

C. Explain the weather and climate conditions of a geographical location in :

terms of heat retention and absorption, !
Activities:

A. -1SCS Exercise 1-2, Heat and Temperature.

B,

Concept:

1.
2.
3.

1.

2.

3.

Melt a beaker of ice.

Record the temperature at fixed time intervals.-

"Graph and analyze.

Have students in pairs, research mean temperature; land temperature;
lake freezing date; and lake thawing date.

Graph.

Predict date of thaw.

ISCS Excursion 1-]¥Vol. 3A, page 8, Unequal heating of various materials
(short answer questions not a lab activity).

Exercise‘ 10, page 69, Patterns and Processes of Science, Lab Text ff2,
Weisbrack, Brach, Paulson.

Investigating the Earth, ESCP, Lab Manual I, Investigation 7-10, Heating
of Earth Materials.

ISCS Exercises 1-1, Page E1-E6, Heat trunsfer,

Given two substances, have the student predict as to which absorbs or

reflects heat.

. Heating of Materials Earth Science Handbook, N,.Y..Education Department,

page 165, Heating and Cooling of Land and Watei ‘Surfaces.

Water and Climate, page 183, Earth and Space Science, Lab Manual.

Earth and 'Space Science, Jacobson, page 191-192,

7.

The primary controls of evaporation are: water surface, solar energy, air
moisture, and air motion.

Behavioral Goal:

Explain the sequence of events in the water cycle. (This will include factors
related to evaporation rate and cloud formation.)

Activities: " ‘

A.

B.

. C.

Geographical Influences on Weather and Climate, page 143, Science -
Activities, Mallison-Mappelink, . '

ISCS, Vol. 3A, Much Ado About Dew and Relative Humidity, page 30-47...

Investigating the Earth, Addiéon-WesleSr, page 60-3, Lab. Determination
of Dewpoint, ‘

- 9b
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II.

I111.
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D. Variation of Activity A: - 54-

1. Different location in room
2. Different rooms
3. Outside-inside
4. Shade-sun
5. Hour-hour
-6, Day=-day.
E. Evaluate humidifiers or dehumidifiers in terms of effect over time.

F. Chemical déhumidifiers (desiccators). Evaluate over time (CACL22)
in terms of effect.

G. 1. Use single beam double pan balance. )
2. Suspend sponge cubes wetted but not dripping.
3. Suspend from opposite end.
4, Operate on one end (by fam_ting)' to cause .imbalance.
Change liquids used: or different liquids on each pan.

H. Student design an experiment to investigate the influence of factors
introduced by man into water on evaporation rate.

Suggest container: pizza pan, petri dish.
I. F;actors Affecting Relative Humidity.
l. Fan c'm one side to stimulate wind.
2. With fanning, take dry and wet bulb reading for relative humidity.

3. Without fanning, take dry and wet bulb reading for relative humidity.
9.

Concept: , .
Air masses take their properties of temperature and moisture m-Yegions on
the earth's surface with which they are in contact over long Periods.

Behavioral Goal:
Explain sources and movements of air masses.

Activities: .

A. 1. Construct a rectangular glass container with a perpendicular divider
that will provide two chambers..

2. TFill one with water and one with oil. < .
"3, Gently remove divider.

Results demonstrate interaction between
two air fronts.

| 5 .
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e 10.

Concept: 4 -\
Stratiform or layered clouds producing steady precipitation from broad and
gradual lifting of air masses; cumuliform or vertically developed clouds
producing showery precipitation result from small scale convection.

Behavioral oObjectives: :

A. Explain the following types of precipitation: Rain (snow, hail, sleet),
dew. :

B. Associat:e weather and cloud types.

Activities: . . '
A. Investigating the Earth, page 187-91, Cloud Observation Record: date ,

time, cloud motion (direction and speed) , surface wind (direction and
speed), air temperature, barometric reading, dew point, cloud description.
B. Measure height of cloud with triangulation and similar t:r:langles..
C. 1ISCS Excufsion 3-1, How High Are Clouds, page E35-E36.
D. Earth Science - S.:'lnger Series, Lab.Manual, page 49-51.
E. Billboards of the Sky Excursion 1-5, ISCS, Vol. 3A, page E19-26.
| 11.

Concept:

Scientific weather prediction is based upon the interpretation of poecled
instrument readings from many weather stations.

Behavioral Goais :

A. Gather weather data (temperature, pressure, wind speed, sky conditions,
precipitation), in order.

B. To analyze relationships between pairs of variables and to identify
predictable patterns.

Activities: :
A. Inquiry into Earth Science, page 203, Jacobson, Willard.

B. Instrument Construction, Earth Science Handbook, N.Y. Department
of Education, Bureau of Curriculum Development, page 147-56.

- Note: for a good humidity chart, use ISCS.
C. UNESCO Course Book, page 75-89
D. 1. Investigating the Earth, Addison-Wesley, page 96 "balloon barometer."

" 2. 'Cartesian Diver could be used to indicate air pressure.
3, Comstruction of a "balloon barometer, " ISCS,lpa’ge 22-9,

12.

Concept

A weather map 1is a graphic record which shows how temperature, pressure and
clouds .are distributed at the earth's surface at a particular time.

- b %y N s = -
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I1. Behavorial Goals: -

I1I.

II.

III.

A.

B. Interpret a weather map (patterns).
Activities:
A. Investigating Variations, .Vol. 3, Winds and Weather, ISCS, Silver
Burdett, Chapter 5, pages 64~76 (Weather symbols on a map)_
B. Microclimate weather map, Investigating the Earth, Addison-uesley. pages 65-70.
C. Collect daily weather maps from consecutive newspapers, relate temperature,
precipitation, cloud cover to frontal patterns.
D. 1. Reorder an un'date/d series of weather maps.
2. Consolidate the mc_:vemenE of a front from a series of dated or
ordered weather maps. '
E. Evaluate the symbols used by local TV weathermen as to their authenticity.
F. Indicate rela‘t‘ionshipe of fronts and violent weather phenomena.
G. Construct two sets of signs.one of which has weather map symbols and
the other a verbal description of the symbols. Students' tagk is to
pais match the items.
H. ESCP, Investigating the Earth, Lab Manual, page 233, Part 1, Correlating
Weather Phenomenon. ;
13.
Concept:: .

-56-

Identify symbols found on a weather map.

Local landforms influence weather and climate.

Behavioral Goals:

A, Diqgram relatignships of temperature and times of the day.
B. Compare and .contrast topographical features with weather.

Cc. Fﬁrmulaté hypothesis on the influence of climate by landforms.
:ctivities: |

Chart day-night temperature 'z"?slationshipa, e.g.: desert, mountain,
Hawaii, San Prancisco, Mammoth Cave, some Jungle area. Chapter 8 of
BSCS Green Version Biology would serve as a resource for BIOMES.

Simulated mountains:

1. Take pan of water.

2. Put different stacks of books around pan to simulate different

elevations.
3. Use fan to eimulﬁte wind."

Variation: put detergent in water; oil in water.

59
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-57-
14,

Concept :
Man is an agent of change in the environment.

Behavibral Gogzl:
List advantages and ofisadvantages of artificially manipulating the weather.

Activities: o
A. Choose cities of widely different giugicphical and #npographical location.
Relate weather data (minimum-maximum tempeviature, precipitation, wind

direction, cloud cover, etc.) to topographical data (altitude, proximity
to water, altitude, etc.).

B. Independent Research: Man's Attempt To Manipulate the Weather or History
of Rainmakers. :




l

-

r o

Topic
Weather

No.

F-89
F-182
F-373
F-391
F-413
F-L1k4
F-415
F-426
F-499
F-1056
F-3131
F-3133
F-3134
F-3201

-58-
MEDIA

Weather Unit

¢

Title

How Weather Is Forecast

Origins of Weather

How Weather Helps Us

Tet's Tearn To Predict the Yieather
Weather: Why It Changes

Weather: Understanding Precipitation
Weather: Understanding Storms
Climate and the World We Live In
Whet the Frost Does

Climates of the U, S,

Weather Satellites

What Makes Clouds?

What Makes the Wind Slow?

Above the llorizons

2e

61

Time

11
13
11
11
11
11
11

11
15
19
16
21

Safigosa
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- b , CONCEPTS
1. Brightness, color, comparative size, detail, motion, and other clues are used in -
estimating sizes and distances of objects on earth and in space.

2, Apparent brightness of a luminous body is determined by its intensity, size and
distance from the viewar,

3. The apbarent size of an object can be estimated 1f the distance and angular diameter
are known. '

,Hr 4., Through geometry,'one 18 able to stydy the size-position-motion relationships of
celestial bodiés.

5. The position of an object in space is determined by its bearing and elevation.

. 6. The stars form a useful fixed background in which motion of objects in the solar
F»; system can be observed,

I3

7. The earth 18 a member of a complex community of célestial bodies known as the solar
system. : ,

8. There is evidence to support the notion that the earth 1is round.

9. There is evidence to support the notion that the earth revolves around the sun
and that the earth rotates on its axis,

. 10. Sun time at a given longitude may be determined {f one is given the longitude and
: sun time of some other location.

11. The interaction of gravitational force among earth-sun-moon causes tides.

12, Present day space discoveries are built upon significant discoveries of early
scientists such as: Erathogthenes, Copernicus, Galileo and Newton.

13. Space exploration has had an effect on man's life on earth. . : !
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OBJECTIVES

e

I

1. a. Use clues: size, brigﬁtnegs, clarity of detail, color intensity and apparent
motion to determine the size and distance of common objects.

b. Identify factors which affect observation of motion of: |
’ l. objects in everyday life
2. earth-moon-sun

3. solar system; retograde motion
2. a. Ildentify the relationship between light intensity and distance from the source.
b. Identify factors which affect apparent brightness of gtars.

3. a. To identify relationships between true size, distance and angular diameter.

b. Use arbitrary units (as -thumb, hand span, pencil, fist, string) or degrees to
estimate the angular diameter.

4, a, ‘Measure an angle to the nearest degree.
b. Label vertical corresponding angles; opposite inter;or.
C. Consfruct similar triangles.
d. Identify a third angle, given two anglgs df a triangle.
e. Identify circumference, radius and diameter on a drawing of a circle.

f. Identify the numerical relationship between the circumference and the
diameter of a circle,

8. Sketch and explain how the circumference of the earth was calculated.

h. Calculate the distance to a sateilite, given two points on the earth's.surf&ce,
their latitudeas and the sighting angles to a satellite,

5. a. Locate an object in space using bearing and elevation.

b. To apply the_concepts of bearing and elevation to descriptions of the positionsg
of the moon and/or_the sun during 1 day or night and over a period of 30 days.

6. Orient and use a sky map to locate constellations.

7. a, ‘Order planets by size or &istance from the sun.
b. Sketch a scale model of the solar system,

8. List evidence to support the notion that the earth is round. - -

9. Cite proof that the earth revolves about the sun; and rotafes on its axis.

10. Calculacé sun time or a location

given the longitude of this location and the longitude
and sun time of another location. .

11, EﬁPlain the causes of tides.

. _ g
l 12, Cite major schievements of the following astronomers: Erasthothenes, Copernicus,
v Brache, Kepler, Galileo. . . ' "

[RIC ~ Preche, Kepler, . b4 &
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13. Space exploration has had an

~62-

L Y
effect Bh man's life on earth.
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| ‘ OB.ECTIVES
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y 1. a. Use clues: size, brightness, clarity of detail, color intensity

and apparent motion to“&etermine the size and distance of common
objects.

i
v

i 1 b. Jdentify factors which affect observation of motion of:
3 C l. objects in everyday life
2. earth-moon-sun

~ 3. solar system; retograde motion.

g L L s o T e 5 gt T L Ty

- 2. a. IJdentify the relationship betweer. light intensity and distance
’ . from the source.

| b. Identify factors which affect apparent brightness of stars.

3. a. To identify relationships between true size, distance and
. angular diameter.

e

}

b. Use arbitrary units -(as thimb, hand span, pencil, fist, string)
or degrees to estimate thes angular diameter.

[ e
[

L. a. Measure an angle to the nearest degree.

[J—
s

Label vertical corresponding angles; opposite interior.

c. Construct similar triangles.

3 d. Identify a third angle, gi#en two angles of a triangle.

- , e. JIdentity circumference, radius, and diameter on a drawing
' of a circle.

i f. Identify the numerical relationship between the circumference
(Y and the diameter of a circle.

g. Sketch and explain how the -circumference of the earth was
calculated.

- .S : ) : h. Calculate the distance to a satellite, given two points on the eart:.'s
surface, +*heir latitudes and the sighting angles to a satellite.

\ 5. a. Locate an object in spéce using bearing and elevation.

'j _ ' b..  To apply the concepts of bearing and elevation to descriptions

of the positions of the moon and/or the sun during 1 day or night 5\3
g . : .- over a period of 30 days.

s ' 6. Orient and usé a sky map to locate constellations.
}
}

7. a. Order planets by size or distance from the sun.

i b. Sketch a scale model of the solar system.

By

8. List evidence to support the nntion that the earth is round.

3 ] : 9. Cite proof that the earth revoives about the sun; and rotates on its axis.

At e e




10.

11.

12.

13.

- -64-
Calculate sun time or a location given the longtitude of this location

and the longtitude and sun time of another location.

Explain the causes of tides.

Cite major achievements of the following astronomers: Erasthothenes,
Copernicus, -Brache, Kepler, Galileo.

Space exploration has had an effect on man's life on earth.

©
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ACTIVITIES -

r

Concept:

Brightness, color; conparative size, detail, motion, and other clues are used
in estimating sizes and distances of objects on earth and in space.

A.

B,

II;* Objectives:

Use clues: size, brightness, clarity of detail, color 1nt_eﬂsity and apparent
motion to determine the size and distance of common objects.

Identify factors which affect observation of motion of (1) objects in everyday
life, (2) earth-moon-sun, (3) solor system; retrograde motion,

Activities: ‘ *

A,

C.

Concept:

Apparent brightness of a lwainous bedy is determined by :I:ts intensity, size and i '
distance from the viewver. -

Objectives: - _;
A. Identify the relationship between light intensity and distance from the sourcel

. | L
B. Identify factors which affect appa:'ent brightness of stars, 5
Activities: ' ‘
A.

Hold a flashlight next to the bright: lamp.
distinguishable next to the bright. lawp?

Display a large landscape picture or the front page of a newspaper on the board.
lave students begin at the back of the room and slowly walk toward the picture,
describing as much detail as possible with each step. This activity demonstrates
the effect of distance upon size and clarity of detail. ‘(Chapter 1, p. 11 of
University of Illinois Astronomy Program, Charting the Universe.)

Follow the same procedure using candles (lighted) instead of the newspaper.

Use an array of straight pins in cardboard to develop the notion of perception,
apparent size, and apparent motion. The student holds the cardboard at eye
level in front of him and mist determine which Pins are farther away and which
are nearer. How does he know? Have the student move his head from one side
of/ the cardboard to the other which pins seem to move faster and which seem

to move slower? (University of Illinois, Charting the Universe, p. 8.)

Inferring shape from shado; Show the class the shadow shapes of a series of
unknown objects (cubes, cyliniers, pyramids, cones, egg, hot dog, etc.). Ask the

students to draw or name ‘he shape of the real objects based upon the ghadow,
(University of Illinois, Charting the Universe, p. 12-13,)

Investigating Science With Children, p. 9, describes activities which demonstrate
the effect -of relative Location upon observation,

Learning why the stars do not shine in the daytime: Let a bright electric lamp
represent the sun, Have children compare the brightness ‘of the light in a
darkened room and in a well-lighted room. Take the lamp out of doors on a sunny -
day. Does it ‘look as bright as it did in the classroom? Have one child view
the lamp from across the school yard Does it look as bright from a distance

" Is the flashlight beam clearly
What happens to the stars during the

day? Do they still shine? (Investigs ting Science for Children, Vol. 6
Space, P. 26.) ' '

%
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B. Using brighiness as a clue to distance is extensively developed in pp. 74~79,
UIAP. |

C. An excellent inveetigation on using the inverse square law as applied to. ' |

light intensity and distance 1is developed on p. 55 of Jacobson, Inquiry, ABC. ;

Also Investigating, Vol. 6, p. 11 suggests similar activities which focus
upon light intensity and distance.

Concept:

The apparent siz¢ of an object can be estimated if the distance and angular diameter
are known.

Objectives:
A. To identify re.ationships between true size, distance, and angular diameter.

B. Use arbitrary units (as thumb, hand span, pencil fist, string) or degrees
to estimate the angular diameter.

Activities:

A. Measurement of the moon's apparent diameter: Mount a card with a 1/4 inch
slot in it on a meter stick. Hold the tip of the meter stick against the cheek.
Use one eye vo sight the moon through the slot. Move the card on the stick
until the moon'’s horizontal diameter just fits across the slot. This position
of the card will be found to be correct no matter what the moon's position in
the sky is. Sighting in two positions, when the moon is on the horizon and
when it is overhead, should demonstrate that any increase in apparent size is
an illusion. {Earth Science Handbook, New York State Ed. Dept. p. 113).

B. A similar exercise in calculating the diameter of the moon is suggested on p. 272
of Inquiry into ¥arth and Space Science (American Book Company). :

C. Use of angular siiameter to estimate apparent size: UIAP, 46-50, provides a
series of activities develop the motion of angular diameter as a clue to :
apparent size. - ?

Concept:

Through geometry, ony ¥s8 able to study the size-position-motion relationships of
celestial bodies.

Objectives:
A. Measure an angle to the nearest degree. =~

B. Label vertical corresponding angles; opposite interior angles.

C. Construct similar triangles.

D. Identify a third angle, given twoiangles of a triangle.

E. Identify circumference, radius and diameter on a drawing of a circle.

F. Identify the numerical relationship between the circumference and the diameter
of a circle.

G. Sketch and explaim how the circumference of the earth was ca1culated. (' ?

AL A o B S

H. Calculate the distance to a sate11ite, given two points on the earth's surface,
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Identifying and measuring angles: In this activity, children become familiar

-with vertical angles, interior, exterior, corresponding angles. (UIAP, p. 26).

Also, Greater Cleveland Math.

Finding the number of degrees in the 3 angles of a triangle: Have students
draw any triangle using a straight edge. Then have them.tear off.each of the
three vertices of the triangle and arrange them so the torn vertices form a
‘half circle. Pose the-question: Is this possible with any triangle? Have the
students try other triangles to answer this question. Apply knowledge of the
number of degrees in. a circle to finding the number of degrees in a half circle
and thus to the number of degrees in the sum of the angles in a triangle.
(UIAP, p. 27). : ~

Providing meaning for pi: Using a collection of objects which are circular and
can be rolled (spools, dowels, movie reels, tape rolls, etc.), have the child

measure the diameter of one. Then have him mark a point on the circumference

of the object and roll it one complete revolution. He should then measure the
distance which the object rolled. The next step will be to divide the distance
the object rolled by the diameter and record this.data. The child should carry
out several such exercises to see if the same quotient results. This relation-

ship (between the diameter and circumference of a circle) is called pi. (Pooling

of class data for each "try" and calculating the class mean will provide an
approximation of pi.) '

The following sources provide excellent activities which develop the concept of
indirect measurement by triangulation. Jacobson, Inquiry into Earth and Space
Science, p. 66; Investigation Science With Children, Vol. 6, p. 13-14; UIAP
Charting the Universe, p. 33-40 (excellent triangulation device); p. 40-45
-(application of triangulation with satellites and the moon).

Developing an intuitive feel for arc and degrees: Students should think of an
angle as a figure swept by a line rotating about a point. In this activity, a
clock is used to illustrate ‘the idea. Such questions as what part of a ¢ircle
is swept by the minute hand between 12 and 12:30; 12 and 12:15; 12 and 12:10;

12 and 12:05 can be asked. This activity could:be extended by having children.
extend both arms horizontally and having them turning arcs equal to 15, 30, 10,

and 5 minutes on the clock. At this point introduction of the concept of degrees

could be made. (UIAP, p. 23-25).

5

Concepts:
The position of an object in space is determined by its bearing and elevation.

Objectives: . . :

A.

Locate an object in space using bearing and elevation.

B. To apply the concepts of bearing and elevation to description of the posiiion
of the moon and/or the sun during 1 day or night and over a period of 30 days.
" Activities: .
A. Directions for constructing an astrolabe: ESCP Investigating the Earth, Lab

Manual Part 1, p. 123. Also, UNESCO Sourcebook, p. 69. UIAP, The Universe in:

Motion, Chapter 2 provides a series of activities which deal with motion of  °

the sun and the moon._

Jacobson, Inquiry, ABC, has an exercise in which the length and direction of
shadows are measured for plotting the course of the sun. )
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C. Investigating the Earth Lab Manual-ParE.L, p. 36, Investigation 1-9
provides a similar activity. o .

P——————

YT U Y I T A rp e S e BT e ST

T ) D. ESCp Investigating the Earth Lab Manual Part I, p. 123, Investigation 4-1

% uses a homemade astrolabe and a plastic hemisphere to plot the positions of
: stars. ,

q E. Jacobson, Inquiry, ABC, (Chapter-The Solar System and Universe), p. 26

! Invesfigation-motions of the moon.
— 1
| | 6

I. Concept:

) : , : .
3 (; The stars form a useful fixed background in which motion of objiwcts in the solar
P2 system can be observed. -

- [i1 II. Objectives:
S B Orient and use a sky map to locate constellations.

i3
T

7 III.  Activities: e _

UIAP, Universe in Motion, p. 27-37 students develop familiarity with major
constellations, sky maps, and the motion of stars. Activity 20, page 23, of v
Investigating Science also provides activities which familiarize children with the

constellations., Jacobson, Inquiry, p. 69 suggests study of motion of the stars
through photo study. . -

I. Concept:

: . ‘
] ‘ The earth is a member of a complex community of celestial bodies known as the
E - solar system,

: (“z II. Objectives:
o A. Order planets by size or distance from the sunm.

I B. Sketch a scale model of the solar system,
’) .

III, Activity: ~ . ’ - - S
p. 61-62 UIAP provides data, on two dif ferent scales, regarding distances of planets
[] from the sun and diameters of the planets. These data could be used by students to
construct solar system models., A related activity which compares the distances of
~ planets from the sun is provided on page 25 of Investigating vol. 6. Similarly, an

activity which develops relative size comparison of planets is described on page 26
of the same source. ‘

Concept: 0
There is evidence to support the notion that the earth is round.

Objective:
List evidence to support the notion that the earth is round,
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Activities: -
A. Communicate with the '"Flat Earth" Society, London, England, Students might
debate the issue, listing evidence to support points of view. ‘

'B. Students might investigate “early" notion and lore surrounding the shape

of the earth.

C. Students could prepare an oral graphie presentation of "Eratosthene Proof"
that the earth is round,

/ . -

Concept:

There is evidence to support the notion that the earth revolves around the sun
and that the earth rotates on its axis,

Objectives: )

A, Cite proof that the earth revolves around the sun; and ‘rotates on its axis,

Activities:
A. Students could use a light source and a globe to create all "possible" models
to explain: day-night, seasons, :

B. Students might hypothesize about the effect if 'no tilt" upon the earth, an
earth year of 720 days, or an earth which didn’t rotate.

10

Concept:’
Sun time at a given longitude may be determined 1f one is given the longitude of
and sun time of some other locetion,

Objective: ' ' ' ‘ |
Calculate sun time of a location given the longitude of this location and the
longitude and sun time of another location.

Activities.
A. Construct a sun dial - Investigating Science with Children Vol. 6, p. 16-17,
' UNESCO Sourcebook, p. 64,

B. Analyze the rationale used for international time zones.
\ |

C. Using a globe and a light source have the child position the globe for sunrise,
noon, snmset, midnight. :

11

Concept:
The interaction of gravitational force among earth-sun-moon causes tides.

Objective:
Explain the causes of tides.

13

Activities: )
Investigating Science With Children, Vol., 6, p. 55-56, provides a series of activitieal

which demonstrate the gravitational attraction of the earth.

#., .A' i;_e
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12
Concept:
Present day space discoveries are built upon significant discoveries of early
scientists such as: Erathosthenes, Copernicus, Galileo and Newton.
Objective: .
Cite major achievements of the following astronomers: Erasthothenes, Copernicus,
Brache, Kepler, Galileo.
Activities:
A. Students may do a small scale research paper on one or more of the individual
scientists.
B, A group of students may present the contribution of these men to the class
through a group presentation.
C. Students may research the life of a scientist and role play a significant event
in his life.
D. Students may research and chart contributions made by these scientists to
determine what relationship exists (if any) betwecn their discoveries.,
13
Concept: } |
Space exploration:-has had an effect on man's life on earth. i
Objectives:. i

A. To evaluate the effect of space exploration upon life on earth.

B. To identify 3 examples_qf space :technology which have been applied to every-

day life.

C. To describe how life support problems on earth are similar to life support
problems on manned space vehicles. '

Activities:
A. Students may find the cost of our s

amount of money spent on education,
conclusion about the validity of thi

pace program and compare such cost with the
health, welfare, etc., and draw their own
S assignment of our monetary resources.

B. Students.may research, by letter to knowledgeable people or reading the types
of -space technology which have been applied to other areas of life.

C. Students may develop the idea of the earth as. a’ space shi

P through investigating
the life support systems in a space vehicle. ' o

o ' L e ‘ ' ' L




L Reference

Key

5 'ESCP 1

i‘ UTAP 1

S ' E

!.‘. UIAP 2
ABC
UNESCO
N.Y.. P S
J Space

Source

Investigating the Earth, Teacher's Guide, Part 1, Houghton Mifflin Co,
Boston, 1967'.

Charti% the Univerée. Book 1, Univerasity of Illinois Astronomy Program,
Harper Row, New York, 1969. ‘

The Universe in .Motion.' Book 2, University of Illinois Astronomy Program,
Harper Row, New York, 1969.

Jacobson, et. al., Inquiry _i_\_x_gg; Earth and Space Science, American Book -
Van Nostrand Co, New York, 1969.

UNESCO Sourcetook for Teaching Science, United Natioms, 1956,

Earth Science, New York State Educatioﬁ_ Department, Albany, 1961.

Investigating Science With Chiidren. Vol. g. Space, Teachers Publishing
Corporation, Darren, Conz,, 1964 (national Science Teachers Association).
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g MEDIA |
University of Wisconsin
; BAVI
16mm £ilms
No. N Title Time 1 Price f
0623 Earth: Rotation and Evolution o 10 $ 2.00 ‘
0684 Exploring the Universe (motion, telescopes) 10 2.25
1439 Moon 11 2.00 -
1471 Nautical Astronomy 23 2.00
2091 Star Identification 16 2.00 [
2122 Story of Talomar ko 1k.25 :
3676 Exploring the Night Sky (constellations) 11 2.00 ;
L466 How We Explore Space 16 5.50 ‘,
4625 How Many Stars (Galaxies) 11 3.50 i
4826 Galileo 1L 5.00 f
4ok3 How We Know the Earth Moves 11 k.00 ;
4956 Planets in Orbit 10 2.25
4958 How We Know the Earth's Shape 11 3.75
5152 Horizons of Science: Realm of Galaxies (instruments) 19 3.50
5361 Planets 11 3.75
5471 Exploring the Universe with Telescopes 11 2.25
5560 Space Science: Comets, Meteors, and Planetoids 11 2.25
- . 5TT4 Portrait of the Sun (sun-earth relationship) 18° 6.75 g
5977 Charting the Universe (instrumentation) .13 5.00
6291 Moon-Motion, Gravity, Tides - 13 . k.00 ;
6985 Space Science: -Studying the Stars 11 2.25 ‘
7004 What Is an Zclipse? 11 k.00 |
LOCAL IMC
F-109 Beyond Our Solar System ' 11
F-114  The Big Sun and Our Earth 11
F-124k  Causes of the Seasons 11
F-163 The Solar Family ' 11
7397 Space Science: An Introduction - 13%
F-416 - Sun and How It Affects Us 11
F-469 Moon and How It Affects Us . 11
F-485 Space Science: Comets, Meteors, and Planetoids 11
F-486 Space Science: The Planets 10
- F-%98 What Is Uniform Motion 13
F-813 Eclipses of the Sun and Moon 11
. ¥-819 History and Development of the Rocket 16
F-831 First Men Into Space 16 R
F-832 Rockets: How They Work ' 16
'F-1005 Trontiers in Space ° : 11 -
F-1021 Zxplorihg the Night Sky 11
I-1022 Exploring the Universe : 11
F-1030 Space Probes: Exploring Our Solar System oo1n |
F-107T1 The Stars et night 11 y
F-1123 Shadows On Our Turning Earth 10 5
P~1125 llow %Ye Know the Earth's Share 11 ,
F+1135 Space Science: Man Made Satellites o1 =
F-3103 Charting the niverse wi th Oﬁti cal and Radio .
- Telescopes - o ~ 13
F-3128 A Trip to the Planets : . '75 . 15
F-32L46 Stars and Star Systems . 16
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Audio Tapes (Avai_lable for reproduction in Central IMC)

New Advances in Space Research
Moon
Big Eye - Mt. Palomar

. Lost in the Sky - Galileo -

Exploring the Universe

Our Solar System .

The Planets

Beyond the Earth

The Sun '

Nicholas Copernicus

Great Genius Isaac Newton

i
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Astrolabe Kit

#5C-400

Star Chart
Revergsible Northern
& Southern Skies

Project or Testidg
Charts for Star Chart

Seasonal Star Charts

Earth Processes._

Student Stream
Table i!BST~926

Earth Quake
Watch Kit
#fECP=3045

Silica Sand

Earfh Materials

Earth Materials.Kit
{#ECP-320
Rock.Composition Kit

Crushed Graniie from
Earth Materials kit

Screen Sieves
Mineral Kit

Clear Quartz

Milky Quartz

Feldspar
Albite

Pink - "
Whitq

-75-
Recommended Material

Source Cost
Hubbard Scientific $15.00/15 or

Company, Northbrook, @ 1.25 each
Illinois 60062

" : $12.95

"o $ 1.50
" $ 2.95
Hubbard Scientific $75.00 or

Company, Northbrook, $16.00 each
Illinois 60062

" $ 4.00

Wisconsin Brick $ 1,25
Madison, Wisconsin :

llubbard Scientific $74.00
Company, Northbrook,
Illinois 60062

" $ 9.75

" $1.20
" $13.75 each

Price per 1lb.

Stansi Scientific $1.75
Company, Chicago, Ill.

" $ .75

$ .90

Suggested

Quantity

Class set

50 per pad

1

1 kit

100 1b. bag

1 kit

w

set of 15

determined by
class size
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Mica
Black
White
Green

'7Magnetite
Hematite
Talc
Pyrite

Contour Model Kit¢

Stereo Photo Kit

Landform Map Kit

Globe Laboratory

Topographic maps
North America
Wisconsin
Dane County
Madison
Local
School Area

Magnetic Compasses
#3800

Protractdr
#875

Compass. .
#1685

Plastic Column Kit

Map Reading I
" n II

Clay

Stansi

Hubbard Scientific

Company, Northbrook'

Illinois 60062

n e

"

" Local

Materials

Stansi Scient’fic
Company, Chicago

Hubbard Scientific

Central Stores

$§ .95
$ 1.10
$§ .85
$ 1.00
$ .75
$. .75
$ 2,00

$34.50

$117,00

$ 1,50

$47.50

$9 .OO/dOZo
$1.00/each

$ 030 eaCh

-$ .25 each

$41,25

$22,50
$32.00

Suggested

Quantitz

set of 15

set of 30

1 pad of 50 maps
per class

set of 5

Class set of each
sheet

class set
class set -
class seg
‘set of 15

set of 4
set of 8
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