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ABSTRACT

The first two of four levels in a K-12 science
curricuium are outlined. In Level 1 (grades K-2) and level 2 (grades
3-5), science areas include the study of living things, matter and
enerqgy, and solar system and universe. Conveniently listed are page
locations for educational and instructional objectives,
cross-referenced to science area and coded for concept. Six major
themes provide the basis for study in all levels (K-12). These are:
Change, Continuity, Diversity, Interaction, Limitation, and
Organization. Coded olkjectives are included for each theme.
Activities are suggested for particular objectives selected from the
areas of science listed above and emphasizing scientific processes.
Listed for each gronp of objectives are notes that provide
inforeration regarding associated career emphasis, possible community
resources, reading enrichment, field trips, films, role-play
situations, etc. The appendices include: Appendix I, recommended time
allotments for science (K-8); Appendix II, annotated list of
suggested science references (COPES, ESS, SCIS, SAPA, ESSP); Appendix
I1I, general goals of a career-science curriculum; Appendix IV, a
vritten statement regarding non-science theory in science
instruction; and Appendix V, an explanation of hov to incorporate
science into the reading program and develop skills in reading
science literature. (CS)
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FOREWORD

This Science Curriculum Guide is intended to be just that - a guide. While it
does not attempt to mandate the entire science program, K-12, it does furnish an overall
context for curriculum and instruction. In whatever way science programs are developed
in the various schools, the curriculum and instruction should be consistent with two sets
of standards (1) the six curricular and instructional goals* set forth in the 1974
refort of the Program Advance Committee and (2) the goals and objectives in this curric-
ulum guide.

This guide should be used as a tool to assist you to develop your curriculum and

instruction By using it as a tool you will increase both your effectiveness and your

/‘ -
/h@aw x}/@ ~ N
Loren J,/ Thomps
Director of Instruction

efficiency.

=~The following goals for the foundation of Newark's educational program were accepted
by the Board of Education:

Newark's educational program should prepare people who:

think analytically/critically

think creatively

think and act humanistically

possess basic skills

can enter the job market and/or further education
believe in and practice good citizenship

iii



INTRODUCTION

This Science Curriculum Guide has been developed to provide direction to
teachers of science in the Newark School District. It fits closely to the goals
established by the Science Task Force of the State of Delaware and is patterned
1n part after the Equinox, a guide prepared by the Department of Public Imstruction

In order to provide flexibility the guide has been organized in four levels:
Level One, K-2, Level Two, 3-5, Level Three, 6-8, and Level Four, 9-12. This
makes it adaptable to the non-graded school and at the same time permits teachers

1n the graded system to select goals and objectives suitable to their students

needs
Six major concepts in science provide the goals for this guide. Change (Ch),
Continuity (Co), Diversity (D), Interaction (I) 6 Limitation (1), and Organization

(0r) These have been taken from Concepts in Science, developed by Dr. Kenneth

Dowling of the State Department of Public Instruction, Madison, Wisconsin. These
concepts have been sequenced alphabetically rather than in a logical order of

occurrence. Education and instructional objectives have been grouped under these

concepts with the understanding that there are areas of overlap.




In addition to the coding of the concepts a decimal outline system has been
used with the number to the left of the decimal representing the level. To the
right of the decimal two significant places have been used. The tenths place is
assigned to the educational objective(s), and the hundredth, the instructional
objective(s) .

Ex

Ch 2.30 Change Level Two, third educational objective
D 1.24 Diversity Level One, second educational objective, fourth
instructional objective.

Activities suggested for accomplishing the objectives emphasize the processes

of science as set forth in Science, A Process Approach. These include- experi-

menting, observing, communicating, classifying, measuring, predicting, inter-
preting data, inferring, formulating questions and hypotheses, making operational
definitions, and formulating models.

Examples of possible resources have been included under Notes in this guide.
For activities in computer simulation one should refer to Appendix B in the
district’'s Computer Curriculum Guide.

A wide variety of suitable community resources 1 e discussion leaders for

the classroom, or tours of facilities, have been cataloged by tie Educational

11



Resources Association (ERA). Teachers need only to contact the ERA office in the
administration building to obtain information regarding the desired resource.

In the Notes cotlumn of the guide a number of careers have been listed which
relate in part to the educational objectives assigned to the concepts. In using
the guide teachers may wish to make students aware of these and other careers for
which a science background is needed.

Credit for the production of this curriculum guide goes to several classroom
teachers as well as to other interested educators. Staff members who assisted in

its preparation, either through writing or by leading or participating in workshops

include.
Donald Allen Ralph Graham Bertha Morris
Sharon Allen Bernadette Grauer Richard Petrosky
Janet Baldwin Patricia SGuthrie Robert Reeder
Frank Bensinger Susan Hartzler Sandra Richardson
Clifford Birown Janice Hess John Rogge
Roy Brubaker Roberta Hepkins Ora Ann Syultz
Jeffrey Byrem Ray Kenzierski Edward Stowell, Jr.
Paula Daitzman Faye Markowitz Verne Wood
Len Ference Beatrice Mathewson

Consultants Thomas Baker, Specialist Del Mod
Catharine Y. Bonney, Supervisor of Science
Jack Cassidy, Supervisor of Reading
Anthony Cottone, Career Guidance Specialist
John Reiher, State Supervisor of Science
Loren Thompson, Director of Instruction
Primo Toccafondi, Career Education Coordinator

Catharine Y. Bonney
Supervisor of Science
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LOCATION OF OBJECTIVES

Objective Page
EARTH

Level 1 Ch 1.60 One 6 LIVING THINGS
Ch 1.70 One 7 Level 2 Ch 2.10 Two
Ch 1.80 One 8 Ch 2.20 Two
Co 1.60 One 12 Ch 2.30 Two
I 1.50 One 20 Ch 2.90D Two
L 1.40 One 2 Co 2.10 Two
L 1.50 One 24 Co 2.20 Two
L 1 60 One 25 Co 2.30 Two
Or 1.50 One 28 D 2.10 Two
Or 1.60 One 29 D 2.20 Two

I 2.10 Two

Level 2 Ch 2.40 Two 3 L 2.30 Two
Ch 2.50 Two 4 L 2.40 Two
Ch 2.60 Two 6 L 2.50 Two
Ch 2.90C Two 9 L 2.70 Two
Co 2.50 Two 14 L 2.80 Two
L 2.10 Two 25 Or 2.10 Two
Or 2.80 Two 34 Or 2.20 Two
Or 2.990 Two 34 Or 2.30 Two -

Or 2.40 Two
LIVING THINGS

Level 1 Ch 1.10 One 2 MATTER AND ENERGY
Ch 1.20 One 3 Level 1 Ch 1.40 One
Ch 1 30 One Ch 1.50 One
Co 1.10 One 10 Co 1.40 One
Co 1.20 One 11 Co 1.50 One
Co 1.30 One 11 D 1.40 One
D 1.10 One 14 I 1 30 One '
D 1.20 One 15 I 1.40 One
D 1.30 One 15 Or 1.30 One
I 1.10 One 17 Or 1.40 One
I 1.2 One 13
L 110 One 21 Level 2 Ch 2.90D Two
L 120 One 22 Co 2.30 Two
L 1.30 One 23 D 2 30 Two
dr 1 10 One 26 D 2 40 Two
Or 1.20 One 27 I 2.20 Two

Y 15 vii
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Objective Page
Matter & Energy (Cont'd )
Level 2 I 2.30 Two - 24
I 2.40 Two - 24
L 2.20 Two - 25
L 2 60 Two - 27
Or 2.50 Two - 32
Or 2.60 Two - 33
Or 2.70 Two - 33
SOLAR SYSTEM
AND UNIVERSL
Level 1 Ch 1.90 One - 8
Ch 1.90A One - 8
Or 1.50 One - 28
Or 1.70 One - 29
Level 2 Ch 2.70 Two - 7
Ch 2.80 Two - 7
Ch 2.90 Two - 8
Ch 2 90A Two - 8
Ch 2.90B Two - 9
Co 2 40 Two -~ 13
Co 2.50 Two - 14
D 250 Two - 20
D 2 60 Two - 21
L 2 90 Two - 28
L 2.90A Two - 29

1»v viii
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SCIENCE CURRICULUM GUIDE

LEVEL 1 (K - 2)
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CHANGE Level One (K-2)
Our environment, living and nonliving,
microscopic and macroscopic, is con-
stantly undergoing change.

OBJECTIVES SUGGESTED ACTIVITIES NOTES
Ch 1.10 The appearance and Careers:
activities of living Buyer for clothing store
things vary with the Forest Ranger
seasons. Gardener
Pet-store operator
Ch 1.11 Observe and identi- . Adopt a tree to observe on a Photographer
fy seasonal changes regular basis noting weekly, and Snowplow driver
in the appearance seasonal changes. Sports promoter
and activities of WeatherXorecaster*
plants and animals. . Take photographs of the adopted
tree throughout the year for display )
and discussion. *Example: plan a trip to

a weather bureau.
Classify tree photos according

to season. Weather forecaster visit
the classroom bringing
Make predictions of seasonal job-related equipment.

changes in living things.
& & ne Set up weather forecast-
. Report observations of seasonal Ing center in class-
changec in pets (fur length, room.

features, etc.)
Make predictions using

Show films or filmstrips on the newspaper, radio
hibernation and animal activities and TV.
associated with seasonal change.
Make direct observations. Construct a weather in-

strument (weather vane).

Observe changes in man's acti-
vities associated with changes in
temperature, daylight hours, nature
of precipitation, etc.

One - 2
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Objectives

Suggested Activities

Notes

Ch 1.20

Ch 1.21

Ch 1.30

Ch 1.31

As living things
grow and age they
change in %orm and
activity.

Observe living
things to dis-
cover changes in
form and activity
with growth and
age.

Some living things
change habitat as
they grow and age.

Examine the habi-
tat of living
things to determine
changes.

. Observe classroom plants, de-
tecting budding, leafing, flower-
ing cycles.

Observe babies, compare form
with that of self and adults. Note
relative size of head compared to

body. Note length of legs, arms,
growth of hair, language develop-
ment .

Raise monarch butterflies.
Observe changes.

Observe and record activities of
infants, toddlers, classmates,
adults: dexterity, method of loco-
motion, etc.

Observe animals to note changes
in form and activities with growth
and age. Compare with human
growth and activities.

Observe growth cycle of frogs
or toads.

After observing change in the
form of tadpole, note change in
habitat. Determine reason for
change .

Careers:
Chick breeder
Nursery school attend-
Physical therapist

Resource: Dennis Reilly
Coordinator of Enviror
mental Education,.

Careers:
Fish Industry
Wildlife worker



Objectives 1 Suggested Activities Notes
. Note change in habitat of monarch
butterfly.
Discuss and/or observe bird
migration.
Ch 1.49 The application of Careers:
forces results in Balloon navigator
setting matter in Baseball pitcher
motion or in chang- Civil Corps of Engineers
ing its speed or Clock maker
direction. Crane operator
Hockey player
Ch 1.41 Apply force to . Experiment with movement of Operator of display
matter and ob- matter in different states. fountain
serve the results. Racing car driver*
Apply force to matter in motion,
identifying changes in speed and * Demonstrate force and .
direction. Use inclined piane or its ability to speesd up, ,
cardboard to: slow down otjects in -
Change direcvion of water motion. Uge inclined
flowing from tap. planes and toy cars to
Change direction of trickle simulate race.
of water flowing down in-
clined plane by applying
force to an object held in
the path of the water.
Change speed of flow of light
syrup or water droplet down
inclined plane by applying
. upward or downward force om
the plane.
Use ping pong balls and pad-
dles to show change in direct-
tion and speed of rolling
balls or thrown balls when
force is epplied.
One - 4




Objectives

Sugpgested Activities

Notes

Ch 1.42 Observe the effects
of natural forces
and establish causal

relationships.

Ch 1.43 Determine which
forces applied
create the
greatest or
change in the speed
or direction of
matter in motion.

b R
iACaol

Ch 1.50 Energy is needed to
change matter.

Ch 1.51 Identify properties
of matter that
change when energy
is added or sub-
tracted.

One - 5

Using an inflated balloon, ob-
serve the change in speed of

the escaping air by constricting
opening to a greater or lesser
degree.

Use a leaking basketball or
inner tube to show the effect
of force on the speed of the
escaping air.

Observe effect of air expelled
from mouth on the speed of
falling feathers, lint,
dandelion seeds.

Discuss gravity as invisible
force. Demonstrate.

Opbserve results of wind and air
currents.

Experiment with various types of
forces to determine greatest or least
amount of change.

Remove heat from water, crush
ice.

Fasten balloon on neck of fiask.
Heat flask and then cool. Observe,

See SAPA (Box M)

Careers.

Baker

Miller (trip-Dayett
Mills)

Power plant engineer

Snowmaker at ski
resort



Objectives

Suggested Activities

Notes

Ch 1.60 Wind and water are
agents of change
which act on the
earth's surface.

Ch 1.61 Observe the
effects of wind
and water and ex-
periment to deter-
mine changes.

Ch 1.62 Manipulate mater-

ials to simulate
both long and
short-term changes
on the earth's
surface.

27

Observe ice cubes at room
temperature.

Observe the land around the

school before and after heavy rains.

Make predictions on the effect
of rain. Check predictions.

Measure depth and width of gul-
ley. Keep records and determine
changes.

. Devise an experiment for trap-
ping eroding soil. Measure
accumulations.

Divert the path of water flow
and observe.

Observe a pile of earth to
see the effect of rain and wind
in spreading or carrying away
soil. Make your own experimental
sandpile and use a fan to produce
wind. Use a sprinkler to simulate
rain.

Use a rock tumbler to demor-
gstrate wear and tear on diffe: nt
types of rocks.

What Happens If by
Rose Wyler
Scholasdc pg. 41-46.

Careers:
Grounds keeper
Highway maintenance eng.
Hurricane center or
"watch" people
Public beach manager
Soil conservationist

See SAPA Program for
activities.

Use Crisco can with tight
fitting 1lid and let
children be the energy
source.

One - 6
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Objectives

Suggested Activities

1 Notes

Ch 1.70

Ch 1.71

Major changes in the
earth's crust usually
occur over long
periods of time, but
violent changes can
occur in short time
intervals.

Recognize land

forms that are due
to long term changes
on the earth's
surface.

Put rocks in sock and crush with
hammer. Examine results.

Make earth layers, imbed fossils,
use different types of soil. Create
your own time zones. Later simulate
earthquake with your earth layers.

Make volcano (baking -~oda and
vinegar)

Take a walk with a local geolo-
gist to observe common or unusual
land-forms that were created over
long periods of time.

Investigate layers of earth to
discover types of rocks and materials
found at different levels.

Show films and pictures to high-
light discussion cof smooth and jagged
rocks, peaked and rounded mountains.

Inspect rocks and sand found in
creek or stream bed, infer probable
history.

Collect rocks and explain observa-
ble differences such as well rounded
as compared to very angular. Why are
they different?

People and Their Envirou
ment - Teacher's Cur-
ric. Guide to Conserv
tion Education.

Film: "Earthquake" (DPI

Caution: Do not use
ammonium dichromate, 1
has toxic properties.

Careers:

Blasting crew for road
jobs

Conservation techni-
cian

Geologist

Mountain climber/
explorer

Open pit miner

Seismologist

39



‘Objectives Suggested Activities Notes
Ch 1.80 Daily motion of earth Careers:
causes an ''apparent"” Astronomer
change in the relative Aviator
positions of celestial Navigator
bodies as viewed from Planetarium operator*
earth.
*Ora Schultz
Ch 1.81 Observe celestial Report on observations of sun,
motions of sun, moon and stars setting in west.
moon and stars in
planetarium sky and Record observations on '"apparent" Planetarium is used for
try to compare these| motions of Dippers and Queen in this activity by
with observations Northern Sky through one night of speeding up time lapse
of the real sky. time. to observe this motion.
Ch 1.90 Some stars (seasonal
constellations) "ap-
pear' to rise and set.
Ch 1.91 Make observations In planetarium, by speed-up

of constellations
setting in west at
time of planetarium
visit.

Ch 1.90 A The moon, a satel-
lite of the earth,
goes through ''phases"
as it revolves arouni
the earth.

motion of earth's rotation, (daily
motion) pupils will observe the
setting of seasonal constellations
in west.

Careers:
Astronauts

Have students role-play
landing on the moon.
How would the astronauts
walk? What would they
need?



Objectives

Suggested Activities

Notes

Ch 1 91 A Observe the '"ap-
parent' change in
shape of the
moon by watching
nightly.

-9

Use models of earth, sun, moon
positions to demonstrate moon phases;
new, crescent, half and full.

Demonstrate positions of earth,
moon and sun with small scale plane-
tarium or by using the children or
styrofoam balls, etc.

The Moon Seems to Chang

(Science- I can read.

series)

34



CONTINUITY Level One (K-2)
There is constancy in cause-and-effect
relationships which precludes any abrupt

reversal in natural phenomena.

OBJECTIVES SUGGESTED ACTIVITIES NOTES
Co 1.10 Living things reproduce Careers:
their own kind. Gardener¥

Co 1.11 Observe many classes
of animals, both
live and in pic-
tures to make com-

Devise a game so that children match
pictures of young animals and their
parents. Provide supplies for children
to draw or paint pictures of animals

Hatchery attendant
(fish & chicken)

Nurse
Pediatrician
Seeds salesperson

parison of likeness and their offspring. (Use magazine Veterinarian
in parent and off- pictures.) Have students make a
spring. booklet 'Living Things Reproduce *Example:

Their Own Kind."

Match pictures of young plants to
mature plants by observing character-
istics such as leaf form arrangement,
veins, etc.

Discuss plants and animals that
have an intermediate stage where
the offspring doesn't show great
similarity to the adult. Use
examples of butterfly, tadpole,
fern, seed leaf, etc.

Visit a farm to inspect live
animals and their offspring.

Take cuttings from plants such
as begonia, coleus, philodendron,
azalea to reproduce a plant for
gift for Mother's Day. Allow six
weeks.

Have gardener come to
class and discuss how
ir is possible to dis-
tinguish between food
seedlings and weeds.

Have children plant
flats of seeds from
both food plants and
weeds (mixed up).
Later they can care-
fully identify the
food seedlings to
leave in the flat

by comparing leaf
structure or arrange-
ment, color, relative
size, etc., to parent
food plant.

People and Their Environ-
ment, Teacher 's Curricu-
Tum Guide to Conserva-
tion Education.

36
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Objectives

~Activities

Notes

Co 1 20 Reproduction is an
essential process
of all living things.

Co 1.21 Establish repro-
duction as primary
among the processes
of living things.

Co 1.30 Living things ex-
hibit hereditary/
instinctive be-
haviors.

Co 1.31 Cbserve, dis-
cuss, and
classify be-
havior showing
evidance of
heredity/instinct.

One - 11

Ident ify seeds from different
plants, checose some to plant,
observe.

Categorize animals (from
lists, pictures and specimens)
as viviparous (live-bearer) or
oviparous (egg-layer).

Identify impcrtant processes of
living things. Discuss importance
of reproduction for survival of a
species.

Compare responses of duckling'
and kitten when placed in waterv.

. Compare method of movement of
fish with that of bird.

Observe nursing or feeding
behaviors in new-born animals.

Observe grasping behavior
in infants.

Investigate instinctive be-
haviors of birds.

Careers:
Conservationist
Greenhouse worker
Poultry farmer

Careers:
Animal Behaviorist
Psychologist

Book - Birds Do the
Strangest Things

33



- Objectives Suggested Activities Notes
Co 1.40 Matter can be changed Careers:
in position, motion, Cook
shape and other con- Glassblower
ditions and still Ice cream person
retain its identity. Mason
Sculptor
Ce 1.41 Experiment with . List the physical properties of
changes in position, | matter before and after imposing
motion, shape of changes:
matter, to draw .. Dissolve sugar, salt - taste.
cenclusions as to .. Freeze water and other sub-
its retention of stances - use senses individually
identity. to identify (taste, smell, feel)
Crush ice - use 3senses to
identify.

Mold clay from block - make
into ball, flatten make
cylinder. etc.

Co 1.5C Changes in position, Careers:
motion, shape and Brick-layer
other conditions Construction worker
do not change the Magician
quantity of matter.
Ce 1.51 Measure the quan- . Perform "Plaget type'" experiments
tity of matter of conservation of matter. Measure
before and after and discuss.

imposing condi-
tions of change in
position, motion,

shape.
Co 1.6C Events on earth often Careers:
occur with dependable Orchard operator
regularity. Ship captain
TV newscaster
Wildlife manager
o 39 One - 12’




Objectives

Suggested Activities

Notes

o c—————— e e e -

Co l.61 TIdentify events
that occur with
regularity.

Co 1.62 Observe regularly
occurring events
on earth and deter-
mine time elements
involved.

Relate events with which children
are familiar that occur regularly
(day, night, seasons, temperatures,
sleep patterns).

Investigate tidal movements.
Ex. Photographs and water marks.

‘ Explore calendar to find holidays
'and birthdays that occur each year.

Observe the seasonal appearance
of birds and their nesting habits.

Observe the patterns (phases)
of the moon from month to month.

Discuss and classify activities
of plants according to seasons
(budding, flowering, fruiting,
dropping leaves) .

Explcre star patterns and
apparent movement.

Note hours of sunrise, sunset.
Note dates of first day of fall,
winter, spring and summer.

Careers cont'd.:
Beach manager
Clam diggers
Crabbers
Off shore drillers
Ski resort manager




things as either
plant or animal by
considering struc-
ture, function,
and habitat.

teristic structures, and functions
ccnmon to known plants. Observe
and discuss characteristics

common to animals. Use films and
pictures of unusual plants and
animals for comparison. (Elodea,
Venus fly-trap, starfish, hydra).

. Explore diversity in human ani-
mals - similarities and differences
of races.

. Explore similarities and dif-
ferences in the class: emotion,
basic needs, food preferences,

eye color, hair, skin, height,
weight, handedness, learning rates,
skills, etc.

Observe diversity in appearance
and use of structural appendages
of animals,

DIVERSITY Level One (K-2)
The vast number of natural phenomena which
can be observed display a wide variety of
similarities and differences.
OBJECTIVES SUGGESTED ACTIVITIES NOTES
D 1.10 Living things are Careers:
either plant or Anthropologist
animal, both dif- Farmer
fering in structure, Gardener
function and Hunter
habitat. Pet shop operator
Zoologist
D 1.11 Classify living Cbserve and discuss charac-

Faim Trip - Have stu-

Qen s clasgsif ach
ivgng oggectyt ey
gsee on the farm as

either plant or ani-
mal.

44
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Objectives

Suggested Activities

Notes

D1 20

D 1.21

D1 30

D 1.31

Living things «dre
interrelated with the
living and nonliving
factors in their
environment

Recognize relation-
ships of living
things to the
living and non-
living factors in
their environment.

Each living thing
has optimal environ-
mental factors.

Experiment with
environmental
factors observing
the impact.

Observe similarities and dif-
ferences in structure and function
of parts of plants.

Classify things in the environ-
ment as living or non-living.

Investigate the food of a specific
animal: carnivore or herbivore.

Investigate interrelationships
among living things.

Investigate man's relationship
to soil and fuel energy.

Experiment with plants. tropical
desert, local. Vary environment to
discover optimal conditions:
humidity, heat, darkness, position
in space, position in soil, etc.

Discuss environmental requirements
of man and certain animals.

Discuss the interdependence of pri-
vate and public service workers to
man's optimal environment.

Careers:
Cattle rancher
Power plant enginee
Zoo attendant

Careers:
Air-conditioning sa
person

Builder

Farmer

Furnace repairperso
Greenhouse operator
0il deliverer

46



Objectives

Suggested Activities

Notes

D 1.40

D 141

D 1.42

Similarities and
differences of matter
can be discovered by
use of the senses and
can be compared by
measurement .

Use senses to dis-
cover similarities
and differences of
matter.

Use simple measur-
ing devices to
discover the simi-
larities and
differences of
matter.

fean
-3

Experiment with earthworm boxes.
Vary the activity to show ideal
living conditions.

Observe or describe the properties
of solids, liquids and gases.

Discover properties common to
materials in each of the three physical
states

Use a yardstick balance to demon-
strate that air in a balloon has weight |
Inflate a balloon,

cool it, observe.

Classify materials as solid, 1iquids+
or gases.

Discuss similarities and differences
discovered through the use of the
senses.

Develop measuring devices using
own units. Compare results of mea-
suring common objects.

Research original sources of
various common units.

S.G.A. Teachers Publi-
cation Corp., p. 6.

Careers:
Chemist
Inspector of weights
and measures
Pharmacist

S.G.A. Teachers Publi-
cation Corp.

S.G.A. Teachers Publi-
cation Ceip.

One - 16
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INTERACTION Level One (K-2)
The interactions of living and non-

living matter in an environment and
the resulting exchange of energy deter-
mine the nature of the environment.

OBJECTIVES SUGGESTED ACTIVITIES

NOTES

I 1.10 Animals get food from
plants or other

animals.
I1.11 Identify food sour- . Take a fall nature walk to ob-
ce{s) of various serve squirrels storing nuts,
animal pcpulatioas. birds eating berries.

Keep aquarium with live plants
and fish. Include snails that
feed on plants and algae. Observe.
Try experiment with fish not being
fed after aquarium is well es:a-
blished. Observe and explain.

Investigate source of food used
to keep gerbils. What is in a box
of commercial food? Identify seeds
and their corresponding plant
origins.

Discuss food chain of man.
Identify sources of major food
groups. Classify and record food
groups; trace origin.

Have each child choose an animai
population to study and record
eating nabits. Draw pictures or
cut out pictures to illustrate
food chain.

Careers:

Animal caretaker
Cannery-food proces.
Feed manufacturer
Fish Farmer
Marine Studies
(Univ. of Delawar
Naturalist
Nutritionist#*
Supermarket worker*:

*Example:

Make children aware
that food is one of
3 basic needs of a
family. Collect pic
tures & classify eac
into basic foed grou
Make '"nutrition tra.
ie, children cut pir
tures to paste on
train cars repre-
senting food groups.

**Examp le:

Have each student
select a favorite fc
After a trip to a
supermarket have a
student list or des-
cribe all the worke:
that have been in-
volved in getting
that particular fooc
to the child.

Qg?)- 17



Objectives Suggested Activities Notes
I 1.12 Distinguish between Construct a three category classi-

groups of animals
that require a
majority of food
from plants or a
majority from
animals.

I1.20 Similar physical envi-
ronmerrs result in
inter-related biologi-
cal communities.

I 1.21 With selected simi-

lar physical envi-
ronments observe

and classify the
similarity occurring
in the biological
communities of these
related physical
environments.

fication to illustrate food chain:
plants exclusively, animals ex-
clusively, combination of both.

Play a matching game of classi-
fying pictures of animals to food
sources - plants, animals, or both.

Identify characteristic structural
features that help to ciassify an
animal to its type of food source,
ie. herbivore, carnivore. (Beaks,
teeth, stomachs, etc.)

Plan field trips to two similar
environments for comparison of
like, or similar animal and plant
population.

. pond, lake, creek, river

.. garden - woods

. playground - lawn or yard
sandy area - beach

Visit (via films, filmstrips, and
picture books) desert areas, swamp,
beach, mountains, and plains. Note
vegetation and animal populations.
Make predictions about what we would
expect to find in animal populatiom.

Interview "authorities' about ani-
mals to find if predictions are true.
Invite zoologist, hunter, fisherman,
etc.

Careers:

Barge captain
Beach attendant¥*
Flower grower
Horticulturist
Landscape gardener
Weed inspector

*Example:

State parks and
recreation association
personnel to show
slides and discuss
their jobs. Relate
importance of re-
creation for health
of man; also pro-
tection and pre-
servation of environ-
ment.

-
~




Objectives Suggested Activities ‘Notes
I11.22 Using a particular Using rings or circles to delineate
(Ecosystem) bio- an area, have children dig and gather
logical community, a sample of an underground community.
investigate the Identify components %n the sample and
inter-relationships investigate possible inter-relationships;
of each element of
the community, ie.,
food chains, para-
site and or symbiotic
relationships and
co-existence.
I11.23 Compare different . Arrange for half of the class to
physical environ- visit or study a selected biological
ments to observe the |community and the other half to observe
diversity in bio- a very affferent type of biological
logical communities. |community. Discuss and compare. Note
growth patterns of plants that may
be similar yet develop at different
rates due to environment. Note absence
of certain species in one environment.
I1.30 Force is the result of Careers:
the interaction of "Ice cutter' capta.
matter and can only be Mechanic :

I 1.31

detected b its effect
on matter.

Conclude that the
interaction of
matter results in an
identifiable force.
In a series of
experimental con-
ditions with matter
and force, identify
those forces that
can be detected.

Observe interaction and identify
force in each of the following:
.. Bring a magnet near nails,
paper clips, pins.
. Release object held in hand.
. Release a toy car at the top of
an incline.

Scrap iron worker

Stone cutter -
quarry worker

Well driller

One -
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Objectives Suggested Actlvities Notes
I 1.40 There are many forces Careers:
acting upon matter at Machinist
the same time. Sailboat operator
Trucker
I 1.41 Describe and identi- |. Use a magnet to pick up a chain

fy the various of articles. Determine what other
forces acting upon forces limit the number of items
an object at the in the chain.

same time.

After observing the attraction
between a magnet and a heavy piece
of iron, attempt to lift the iron
with the magnet. Identify the force
that hinders completion of task.

I 1.50 The earth is dependent Careers:
on sunlight (energy Greenhouse operator
from the sun) without Oceanographer
which it would become Solar engineer
a cold, dark, lifeless
object.

I 1.51 Name various ways in |. Discuss needs for sunlight, re-
which the earth de- lating needs to student.
pends on energy from
the sun. . Choose several common objects
in the room and investigate origin
and relationships to the sun (pencil,
paper, water from fountain, plants,
fish from aquarium, clothing, chalk).

I 1.52 Experiment to deter- |. Experiment with plant growth with
mine life forms de- and without light - with and without
pendent on sunlight, |heat from sun.
directly or indirect-
ly. . Experiment with lower forms of life A

insects, guppies - to see 1if they need

light, or food produced in presence

of light.
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LIMITATION Level One (K-2)
Natural phenomena are limited by the fundamental
nature of matter and energy. There is an overall
tendency toward random distribution of energy and
a corresponding tendency toward equilibrium in an

environment . -
OBJECTIVES SUGGESTED ACTIVITIES NCTES
L 1.10 The ability of living Careers:
things to adapt to Biologist
changes in their Botanist
environment is limited. Forest ranger
Medical doctor
L 1.11 Recognize adapta- . Inspect plants growing outdoors Tree surgeon*
tions in animals | during a very dry spell. Are the _
and plants. leaves curled? Notice in parti- *Example: L
cularly hot weather compared to Have tree surgeon -
ieaf action in humid weather. his assistants visi
the classroom to
Take walks in densely wooded demonstrate methods
areas to look for trees that ordi- for preserving envi-
narily grow straight but are mis- tonmental life. How
shapen due to search for light - do insects, drought’
leauing or curved toward a imprudent cutting,
clearing in the foliage. excessive rainfall

affect trees
Observe an anole (American :

chameleon), experiment with color
change on varying backgrounds. RHave
children find limit of its ability
to blend in with environment.

Look for signs of mimicry in the
plant or animal world as evidence
of adapting to environment -
butterflies, green worms, stick
spiders, stripes on zebra, tigers,
etc.

One - 21
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Objectives Suggested Activities Notes

Conduct plant experiments to
observe adaptation to environment.
Turn pots on side, watch bean sprout
lean toward source of light as you
continually move it further and
further away during a span of days.

Bring in some plants from park-
land or woods and try growing them
in water only. What happens?

L 1.12 Distinguish between See Activities under 1.110.
long-term and
short-term adapta-
tions.

L 1.13 Select and experi- See Activities under 1.110
ment with changes
in the environment
of plants and ani-
mals to recognize
adaptations and
their limits.

L 1.20 Oxygen and water are Careers:
essential to most Biologist
forms of life. Horticulturist

L 1.21 Perform experiments . Put thriving plants in air tight

with plants and low containers. Study effects.
forms of animals to

realize the impor- . Plant seeds but use no water.
tance of oxygen and

water to sustain . Catch common house-fly and see
life. if it can survive in a sealed jar

with water and food but no fresh
supply of air.




Objectives Suggested Activities Notes
L 1.30 Most plants need light Careers:
in order to grow. Botanist
L 1.31 Perform experiments . Put thriving plant in closet

with plants to in complete darkness to study effect.

realize the impor-

tance of light in . Put a thriving plant under a large

promoting growth. box with only a small hole at one

end or side. Try another with no
hole for control. Observe after a
period of days. Note difference.

Cover small area of green healthy
grass with a board. Uncover after
a week or more to observe what has
happened. Observe carefully for
another week to see what happens

and why.
L 1.40 The position and mo- Careers:
tion of matter on earth Playground director
are always affected Quarry operator
by the force of gravity. Surveyor
L 1.41 4Lcquire knowledge . Collect rocks and place them on a
about the effects steep incline. Do the rocks stay
of gravity on the there or seek a lower level? Which
position and type of rocks might remain where
motion of matter. placed?

Use teeter-totter on playground to
demonstrate effect of gravity on
water. Try to pour water up the
board.

One - 23
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cast by spherical
objects.

C.
o

shadows of objects for students to
infer shapes from visual representa-
tion through shadows.

Investigate shadows frcm objects
manipulated in the sunlight.

Objectives Suggested Activities Notes

Follow a stream to see if it runs
uphill.

Attach short hose to spigot and
force water sideways - does it continue
to go this way indefinitely?

Experiment with dry sand and try to
heap it as high as you can. What
happens?

Try the same experiment (heaping
dry sand) with angular stones. Why do
they remain heaped up? What property
affects the position.

0 The earth and other Careers:

. observable bodies Astronomer .
in space are approx- Audio-visual opera-
imately spherical. tor

1.51 Classify shapes of Use senses of touch and sight toc Peference:
objects to become examine properties of spherical Science for Xinder-
familiar with the objects and others. Classify. garten.
term, spherical. SCIS Jan. 74 p.29-49
1.52 Infer the shape of Construct a "feely box" and "P. Mooney Bag' works
objects by con- use gense of touch to distinguish fine for this project.
sidering the form shapes. Include several examples of
through sense of spherical objects.
touch
1.53 Observe shadows Use overhead projector to cast Resource-

What Happens If
by Rose Wyler
Scholastic p. 33-39




Gbjectives

Suggested Activities

Notes

L 1.60

L 1.61

The earth and other
bodies of the solar
system have nearly
constant motion.

Become familiar
with photographs,
films, data,

about what is
known of bodies

in space including
earth.

Rolepliay position of earth, sun,
moon. Use light sources on spheri-
cal representations of sun, moon,
earth to simulate phases of mocn
and the shapes that occur.

Careers:
Astronomer
Photographer

One -~ 25
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ORGANIZATION Level One (K-2)
Systematic relationships exist in natural phenomena.
Systems within systems comprise t». universe.

OBJECTIVES SUGGESTED ACTIVITIES

NOTES

Or 1.10 Similar living things
tend to live in
similar surroundings.

Or 1.11 Associate similar . Dig in moist, dark places in the
living things with woods and find insects and worms.
similar environ- Locate a dead, rotted log, probe
mental surround- thrcugh it to look for insects, etc.
ings. Call attention to the likeness of

the environment and similarities of
animal population.

Walk in open field to find what
types of plants and animals live
there. Compare the field life to
that found in most yards.

Visit a small pond and investi-
gate living things found there and
compare to living things found in or
near stream or creek.

Locate area with stagnant water
and look for mosquito larvae. Have
students make their own little
swamp and observe what kinds of
life populate it over a period of
time.

Examine a woodland and list the
flora and fauna found there. Compare
a deciduous wood lot with a coniferous
wocd lot.

Careers:

City Parks and
Recreation Dept.
worker*

Ecologist

Entomologist

Exterminator

Microbiologist

Naturalist (field
biologist)

*Example:
1. Discuss impor-
tance of park rules
to protect the en-
vironment.
2. Have students
construct park signs,

63
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Objectives

Suggested Activities

Notes

Or

Or

1.20

The processes by
which plants and
animals live together
can often be inferred
from observing their
external structures.

Or 1.21 1Indicate various

external struc-
tures of plants
and animals com-
mon to certain
groups.

Or 1.22 Observe external

1.30

structures of
plants and animals
to make inferences
about similar and
different processes
of living things.

Most observable sub-
stances exist as
aggregates of dif-
ferent forms and
kinds of matter.

Investigate the environment of
man in the city and man in the
country. What environmental re-
quirements are the same?

Have a fisih hunt through picture
books, films, and live specimens
to see how many can be found that
have same basic external features:
gills, fins.

Compare external structures of
a variety of plants and/or animals.

Careers-
Aviary attendent
Environmentaliist
Fish farmer
Marine Studies
( U of D)

Careers:
Cement contractor
Potter
Rock collector
Soil geologist



Objectives Sugegested Activities Notes
Or 1.31 Examine various . Have children examine lumps of
substances to dis- clay. Leave on a blotter and notice
tinguish what parts the ring left after several days.
make up the sub-
stances.
Or 1.32 Examine aggregates . Make paper mache objects. Mix
and try to identify sand, cement and water to make concrete.
their components.
Use a hand lens to examine sugar, Rockcastle et al,
stone, newspaper picture, chalk. Elementary School Science
Or 1.40 The properties of a Careers:
material depend on the Chemist
properties and organi- Laboratory analyst
zarion of the differ- Laboratory tester
- ent forms of matter
that make up that
material.
Or 1.41 Investigate end . Examine salt, sugar, sand, wood,
experiment to dis- rubber, etc., to determine their
cover properties properties.
- of matter.
Or 1.50 The earth, sun and Careers:
moon have a definite Astronowmer
organizational rela- Model designer
tionship relative to
size and distance
in space.
Or 1.51 Demonstrate by Demonstrate with Trippensee
model and diagvam planetarium the size comparisons
the relative size of sun, earth, woon.
of the sun, earth,
and moon . Build models to illustrate ! ~
these comparisons o
One - 28
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Objectives

Suggested Activities

Notes

Or 1.52 By positioning
models illustrate
the relative dis-
tances of these

bodies.

The earth consists of
three paxts: a sclid
part (lithosphere), a
part consisting of
water (hydrosphere)
and a part consisting
of air (atmosphere).

Or 1.60

Or 1.61 1Identify the three
main parts of the
earth.

Cr 1 70 Star Constellations

are a guide to find-

ing directions at night.

Or 1.71 Locate the Big
Dipper and use
"Pointer Stars'
to establish
position of

North Star.

One - 29

Trippensee Planetarium demon-
strates relative distances of rthese
bodies. . .which are closer together
and which are farthest from earth.

Examine a drawing of a cross-
section of the earth and locate the
crust, mantle and core of the
earth.

Observe the sky. Explain that
the atmosphere is an ocean of air
surrounding the earth. Observe
the effects of moving air.

Find position of North Star while
facing north, establish south as
opposite north to observer, east to
observer's right and west to ob-
server's left.

This is an activity
for the oxientation t-
the planetarium.

Careers:
Geologist
Meteorologist
Miner
Oceanographer
0il-drilling emngine

Careers:
Astronomer
Navigator
Sheep herder

1
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SCIENCE CUFRRiCULUM GUIDE

LEVEL 2 (3 - 5)




CHANGE

Level Two (3-5)

Our environment, iiving and non-l1iving
M1Croscopic and macroscopic, 1s constantly
undergoing change.

OBJECTIVES SUGGESTED ACTIVITIES NOTES
Ch 2.10 Individual living Careers:
things are con- Bee keeper
stantly changaing. . Biologist
Clothing designer
Ch 2.11 By observation Maintain and observe classroom pets| Entomologist

of 1ndividual
laving things,
recognize
changes due to
growth, aging,
season and
environment.

Ch 2.20 Species are
constantly
changing.

~d

Y

€.g., i1nsects (ants, bees, beetles,
flies, moths, butterflies, etc.)
worms, snalls, crabs, frogs, toads,
fish, hamster, gerbils, mice,
guinea pigs, etc., particularly
noting occurrence of changes.

Report changes 1in personal and
family pets since acquisition.

Bring 1in pictures of living things
as the elements of "Scrap Book of
Seasons" or a 'Scrap Book of Growth.

In the fall, bring 1in some green
leaves and leaves that have changed
color. {from the same tree)

Bring in family photos, baby, 1lst
grade...Note changes in growlh (i.e.
hair, height, weight, etc.)

Discuss the loss of teeth due to
growth. (deciduous teeth)

Exterminator

Food Sales (human and

pet)
Furniture salesma

n

Governmental Services

Schools
Social Security

Child Labor Laws

Health Services
Chi1ld care
Care for the Ag
Disease control
Pet shop operator

Careers:
Archaeologaist
Epidemiologist
Food grower
Geclogist
Historaian
Paleontologist
Seed supplier
Zoo keeper

Two -
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NOTES

WARCTIVES : CUCOPSTED ACTIVITILS
Pihis P RN MATE e NOTES

CogL2l ddentaty evolu- Select different species, rescarch | Careers cont'd.:

tronary changes the ovolution and nropare a Comyrunications
paditated by report for presentation to the Publi¢ health nurse
Nestoric and e - ~lass, indircating signyfaicant Vaccine nahutacturer

lone

1
1
|
! . -
evidence., i changes, i1nferring causes.
i Investigate disease and pest
! centrol particuiarly noting the
‘ development of antibiotic and
l pesticrde resistart species.
|
I
|
}

Ch2. 1310 Population compo-
g1 tions and
donsities are
constantly

changing.
Ch2L3l Inoa gaven . Maintain and cobserve a group oOf Careers.
population the ! living things in the classroom, e.g Bee keeper
puprl will arts, guopics, snails, algae. Exterminator
obs»rve envir- Food siore worker
oament, infer . Locate a celcny on the schocol- Gardner
past o composy- ground and observe changes that Grounds keeper
tion and occur fluring the school year, e.g. Highway patrol person
density, and grass plot, ant hill, tcehives,ctc. Hospaital worker
prodrct future Newspaper employee —
composi tron and| . Establisnh a closed biosphere, Pullutaon control
density. observe changes, infer causes, ! technologist
v predict future composition. Trucher
Water company
employee
("h? .10 Consumption, source,

ind nature of
YONMOUrces are
st antly

an ing

| Careers:
| Demurrage clerk
(RP a-d trucking)
| Farm hand
arm operator
Seed company employee
Tractor salesperson

t
)
!
|

§

|
|
|
l

[ O Twes = 3 7
\‘1
ERIC
E— - .



O

ERIC

[
A ullToxt Provided by ERIC

('n

2.41

T URIECTIVES T T T | )
Liven a resonrce thd
vup.l will 1dentafy
Lts source, I
refinement, con-
sdamption, hiscoric
background and

.51 By obscrvation of]

probable future.

Land, water, and

land muss distribu-
t1on are constantly
changing.

!

a ygrven land areal
1dentif{y changes
Jue to the biotic
comunity and
atmospheric
condi1tron,

__SUGGESTED ACTIVITIES |

Research different phases of a
pparticular resource, @.g., source,
refinement, consumption, historaic
background , and prckable future. i
Some 011 companies will give slide
presentations. (Gulf 011 Company
wlll gxive slide presentation at
the school)

Rescarch the changes 1n resources
used for a particular purpose, e.g.
household heating, production of
electricty, transportation,
clothing, food, packaging,
construccion.

\

I
Select a particular land area !
(preferably onrn the school ground)
inventory its condition and
biotic community. At specific
intervals reinveniocry your
"claim” noting changes and
inferring causes of change. Take 4
field trip tco state parks to note
succession.

Identi1fy areas on the school ground
which exhibit "good" or "bad"
cexamples of changes due to
atmospheric conditions and/or
biotic communities.

NOTES

Carvers cont 'd. :
Appliance salesperson
Bureau of Mines employee
Clething manutacturer

Fuel
Gas
Mi1ner

Pollution

011
station worker

delivery perscn

control tech.

Power company employee
Prospeccor
Recreational employee

Careers:

Builder
Cartogravher
Geographer

Grave

store and monument

Qngraver
t1ghway constructor
Laboratory technician
Land use planner

Miner

Nuclear physicist
Oceanogr apher
Paleontologist
Public health nurse
Surveyor

Water works worker
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Aruitoxt provided by Eic:

Ch

Ch

W

2.54

2.55

Qpiyectives - o4 Suggested Actavitaes . ]
|
By observation of a Show films of volcanic areas,

given land area
infer past qgeologac
changes.

ldenti1fy changes
occurring xn a given
sample of water.

ldentify the compo-
si1tion of a given
body of water, infer
history, and predict
future.

1denti1fy evidence
of continental
shi1fting (global
tectonics., )

mountains, canyons, etc. Look at
pirctures of each and note changes.

Collect threc lars of water, one
tap water; one, pond stream or
puddle water with mud and
vegetation; one, cl—ar pond, stream
or puddle water. Have students
observe sample (by naked eye,
magnxrfying glass and microscope)
noting changes as they occur.

Identif{y primary characteristics
of several different types of
bodies of water {e.g., pond, lake,
stream, river, bay, gulf, oceanj
infer history and predict future.

Investigate the increasing accuracy
of the measurement of the ocean
resulting from the "space age"
technology. {(i.e. satellite pic.)

Investigate earthquake and volcanaic
activity on a global basis, noting
patterns {e.g. use maps to locate
the "Ring of Fire.")

Investigate characterastics and
significance of ocean floor
structures. Make a model of a
portiorn of the ocean floor.
Ident1fy the structures (e.g.
National Geographic.)




Ch 2.60

Ch 2.6

Ch 2.62

98

[

ijectlves

Suggested Activities

The condition and
composition of the
atmosphere dare
constantly changing.

1 Distinguish
between weather
and climate and
indicate evidence
of change i1n both.

Ident:fy compo-
sitiocn of the
atmosphere, i1nfer
past composition,
indicate possible
future composition.

NOTES

DPescribe the weather on a particulalr

day and analyze 1ts elements

Record the daily weather for a
month, particularly noting
recurring patterns of change {(i.e.,
use weather symbols on a large
calendar poster. Graph tne results
using a bar or line graph.)

Identify local ranges and records
for the elements of the weather.

Pick a place and compare its ranges
and records with local ranges and
records.

Ident1fy record-hclding hot, cold,
dry, wet areas. Plot these
locations on a large world map.

Check newspaper for national high
and low temperatures for each day
1in a week (i.e., plot these
locations on a U.S. map)

Identify the current comrposition
of the atmosphere (c.g., draw a pae
graph and denote percentages)

Ident1fy sources of components of
the atmosphere (e.g., oxygen-
plant life)

Infer changes in the sources of
components of the atmosphere,
citing geologic evidence.

Careers:

Central heating ard
airr conditioning
installer

Clothing designer

Communications worker

Emergency workers

Farmer

Fuel supply demand clerk

Newspaper delivery
person

Pollution control
technologist

Railroad worker

Restaurant and
recreational area
enmployee

Stovre clerk

Student

Trucker

Weather forecaster
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Objecties

 Suggested Activities ;_ﬂw+;:“"ﬂbtes ~
Infer changes in the current
composition of the at; >sphere as

a result of analysis . f the sources
of 1ts components.

~h 2.70 Planets travel in i Careers:

fixed orbits about Astronomer

the sun and are con- Cartographer

tinuously changang Navigator

their positions as Photographer

viewed against the "Sky and Telescope"

background of stars. magazine employee

Telescope and
Ch 2.71 Over a period of . Keep a sky map charting the move- binocular salesperson
time pupils will ment of the planets over a period
observe that the of several weeks Sky Photographyis an
planets have excellent activity to
changed thear map the movement of
positions. the planets.
Ch 2.80 An Eclipse of the suj Careers:

o:>curs when the moon Astronomer

passes between the Planetarium builder

carth and the sun Planetaxium designer

cutting off the Planétarium mainten-

light of the sur ance and repalrperson

from a portion of Planetarium operator —_—

the earth. l Planetarium salesperson

Projectionist

Ch 2.81 rupils will observd. Study pictures and diagrams of sun Radi1o technician
and be able to eclipse both total and partial and
dragram effects of explain the causes. Draw
a sun eclipse 1n pictures of each labeling the sun,
Lrogress as earth, and moon.
nobserved from the
carth.
fwoy - 7 )
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Aruntoxt provided by Eric:

Ch 2.90

Ch

Ch 2

2.90A

Ch 2.91Aby observation of

~Objectives ]

.91Puprls will be

o8
o

Moon e_lipse occurs
when the moon

passes through the
shadow of the earth.

able to make
diagrams i1llustra-
ti1ng causes of
moon eclipse.

The relative posi-
tions of celestial
bodies are
constantly changing.

seasonal changes,
apparent migratory,
nature of planets
tand other celes-
tial phenomena)
infer the change
of the relative
positions of
elements of the
solar system,
galaxy and
universe.

“Suggested Activities

——— -

Notes

Demonstrate total sun eclipse 1in
planetarium by use of extra
effects projector and rotating
disk simulating the eclipse as it
appears from a point of totalaty

on earth.

Investigate historic explanations
of the effect of eclipses.

Build models of earth, sun, moon
relationships to demonstrate the
cause of eclipse of both the sun
and the moon.

Observe a particular area of the
sky at a particular time of the day
noting the position of any celestia
bodies observable at that time for
a given period (week or month)
noting changes.

Investigate historical celestial
changes (constellations, pole star)
and predicted changes.

Careers:

Astrononeyx
Designer
Draftsperson
Model builder

Careers:

Astronomer
Outside night worker

Coincide with planetarium

visits

89



Ch 2.90B Constellations are

|
Ch 2.91B By following the |.

!
Ch 2.92B Differentiate

Ch 2.90C The earth's magnetic

'\WO

ol

Objectives

important guidelines
useful i1n finding
directions and 1n
studying daily and
annual changes.

"

"apparent motion
of the circum-—
polar constella-
tions observe the
relative movement
of earth's
rotation.

between the
apparent motion
of circumpolar
constellations as
compared to the
motion of seasonal
constellations.

field 1s 1n constant
flux.

Suggested ActiVities

Notes

Investigate the astronomic
significance of Stonehenge,
Egyptian and Mayan Pyramids,
(loss of the superstition) Mt.
Treasure, and the development of
calendars.

Mark the relative position of the
Big Dipper at one hour intervals
for a period of several hours.

Compare the "apparent motion" of
the dippers with the movement of
Cassiopiea, the Queen.

Use planetarium daily motion to
demonstrate the circulation of
Northern constellations about
the North Pole Star.

Carxeers
Astronomer
Hunting & Fishing Guide
Nature Instructor
Navigator

Careers:
Archeologist '
Communications supervisc
Geophysicist
Radio technician

&
)n.\
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~Objectives

Notes

Ch 2 91C Infer the
magnetic signi-
Ficance of the
Atlantic corings
by the "Glomar
Challenger."

(Ch 7 90D The taime 1nterval
of change varies
and many changes are
cyclic
Ch 2 91D From a given
group of changes
classify those of
cyclic nature,
short and long
range 1nterval.

Define earth's magnetic field and
compare tO a magnet using iron
filings on paper.

From the magnetic patterns of the
Atlantic floor as established by
the Glomar Challenger corings, in-
fer past changes in the earth's
magnetic field and predict

future changes.

Discuss possible impact and
imminence of the magnetic
reversals.

Investigate the effects of magnetic
reversals on climate

Prepare a list of changes observed
classifying the list on a basis of
tine interval and recurrence.

Illustrate a change not observed
but supported by evidence, (sift
sandy soil for shells, observe
strata, examine rocks.)

Develop models to illustrate
crustal change, (faulting, folding,
volcanic activity )

Careers.
Archaeologist
Geologist
Land use planners
Law enforcement

officers
Palecntologi st
Rescue workers

Two - 10
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.39

2.

DL ectives

There 1s a con-

stancy 1n energy
levels, energy ex-
changes, and energy

transmission.

31 Experimentally
establish
response to en-
vironment and
environmentatl
changes.

.32 Collect data on

the forms and
transformation
of energy, ir-
ferring the con-
tinulty 1in
energv levels,
exchanges and
t ransmission
talso relate to
~teovrology) .

Suggested Activities ~— 77 7T

Compare growth records of a group
of humans, i1nfer "normal" range,
plateaus of growth and adult size.

By varying planting mediums and
environmental conditions, observe
growth and similarities and
di1fferences, infer the factors of
food production in plants.

After establishing the existence |
of food chains and/or nets,
the impact of environmental
change. Include unusual meteoro-
logical events as well as
seasonal and long term changes.

Define and develop some simple
machines and i1nvestigate their
uti1lity through experimentation.

By measurement establish the work
input of a variety of simple
machines and, by prediction and
measurement, the work output.

By experiment and vector analysis,
establish the forces involved in
static situations and changes
resulting from the intruduction of
new forces.

Develop experiments 1llustrating
basi1c properties of a variety of
forms of energy (heat, light,
electricity, magnetism, etc.)

predict

Notes 7

Carcers:

Laborer

Mechanical engineer

Oilburner service person

Physicist

Public health doctor

Red Cross worker

Refrigeration repair
person

Utility worker




_ Objectaves

Co 2.40 There 1s a constancy
1n celestial motion.

Co 2.41

Observe and
collect data on
celestial motion,
infer effect on
the earth and
predict future
positions.

_Suggested Activities

-

Notes

Through schematic 1llustrations
demonstrate the source of energy
causing meteorological changes at
planetary, seasonal, and local
level.

By analysis of student records,
infer the regularaity and range of
change 1n the local weather. Veraf
results with the Weather Bureau.

Coordinated with planetarium visait,
prepare sky maps of the stars and
planets at sufficient intervals to
establish positional change
(apparent) resulting from both
dairly and annual motion of the

earth and planets.

Through study of sketches resulting
from observation of the moon,

infer the containuity of the

moon's phases.

From a chart of collected data,
predict the time of sunrise and
sunset,

Establish tidal relataonship to
position of sun, moon, and earth.

Careers:
Almenac editor
Aquaculturalist
Cartographer
Fisherman
Lifequard
Sailor
Weather person

9 i

~
v
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Objectives T T__Q__Sugggited Activities - Notes
Co 2.50 Seasons of the earth Careers:
are caused by a Astronomer
tilting of the Farmer
earth's axis as it Planetarium operator
travels around the Resort owner
sun.
Co 2.51 The apparent . Establish the location of the sun
position of the at noon for a given period,
sun in the sky noting changes.
at noon varies
seasonally. . Mark with shadow sticks the length
of noon shadows for several weeks
in succession to note change in
sun position at noon. Show this
also 1n planetarium demonstration.
Co 2.52 Over a peraiod of | . With planetarium use of daily and
weeks, observe and annual motion synchronization
the change in show that the sun rises farther
rising and and farther south of east when
setting positions approaching winter solstice, and
of the sun in farther north of east with
relation to approach of summer solstice.

direct east-west
position on
horizon.

Q Two - 14 98




DIVERSITY Level Two (3 5)
The vast number of natural phencmenon
which can be observed display a waide
variety of similarities and differences.

OLJLCTIVES SUGGLSTED ACTIVITIES

NOTES

D 2.10 Jdatural phenomena
display a wide
variety of similari -
ties and differences.

D 2.11 Given examples of). Choose two students and descraibe
natural phenomena, similarities and differences
descraibe similaryi- between them.
ties and differ-
ences.

Using hula-hoop, wire coat hanger,
or other means of delineating an
area, note the organic population
and physical environment.

Identify and compare the trees and
shrubs on {and adjacent to) the
school property.

Collect, observe and classify
common seeds

i - Identify methods of seed dispersal.

Examine and i1dentify buds of plants!
on the school property.

Identify plants belonging to the
four phyla (Thallophyt , Bryophyta,
Pteridophyta, and Spermatophyta)
and discuss structural differences.

Bring into class and describe the
characteristics, care, and feeding |
of pets.

Careers:

Agricultural researcher
Astronomer
Biologast

Botanist

Designer

Ecologaist
Gewlogist
Horticulturaist
Photographer

Pilot

Weather forecaster

Two = 15



Objectives

Suggested Activities

Notes

Two — 16 108

Maintain a balanced classroom
aquaraium and report similarities
and differences 1n the living
things in the aquarium.

Identify and describe local
geologic structures.

Design and fabricate models of
structures.

Bring in stones and, in small
groups, brainstorm methods of
examining and measuring character-
istics of the specimen. Classify
them in different ways.

Discuss the weather and its
components. Compare and contrast
to climate.

Collect storm pictures and
articles for display for bulletin
boards and scrapbooks. Classify by
type (i.e.wind, rain, etc.).
Discuss similarities and

di fferences.

Identify the kinds and altitudes of]
clouds both real and pictured.

(e.g. Develop models of clouds and
label each usirng cotton on paper.)

Observe a quadrant of the night
sky and identify constellations.

Make transparencies or slides of
the constellations.

Discuss the similarities and
differences of objects observed.

Plan and schedule study
of astronomy to coincide
with trip to the
planetarium.



10 =
ERIC

Aruitoxt provided by Eic:

D 2.20

D 2.21 Given a group of

| OBjeEEivEs

Living things respond
to an ¢nvironmental
change by adaptation,
egress or death.

living things,
indicate the way
cach has adapted t
1ts particular
environment, migra-
ted from a hostile
environment, oOr
died as a result of
lack of adaptation.

. . -y

~ Suggested Activities

Make mobiles, models, charts, ol
the solar system i1dentifying the
unlts.

Maintain a terrarium of a specific
nature (bog, woodland, sandy) .
Record observed adaptations of
living things.

Collect and maintain 1nsects,
noting adaptation to a particular
environment.

Bring in pictures of animals to
be used to identify adaptations
and to make a scrap book or
display representing the animal
phyla.

Compare inherent survival tactics
of a variety of animals.

Maintailn earthworms. Study
response to environmental
conditions.

Raise brine shrimp, noting optimum
conditions for hatching and
growth.

Identi1fy or classify the organisms
in a sample of water. Seal the
container and examine it periodi-
cally to <ee if changes in the
populaticns occur

[ S

Careers:

Cannery worker

Fntomologist

Exterminator

Fish and game warden

Food processing plant
worker

Landscape gardner

105
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~_ Objectives

Suggested Activities

“Notes

D 2 22 Identify ways 1n

which man has
adapted to
dafferent
environments.

D 2.30 Inorganic matter

responds to environ-
mental change by
change of state,
structure Or energy
level.

D 2.31 From a list of

environmental
changes, identify
those causing a
change of state,
structure, or
energy level of
particular
inorganic
materials.

Show pictures of men living in
different environments; discuss
physical and cultural adaptations
to particular environments.

Discuss life support systems for
space flights, high altitudes, and
under water environments

Describe and demonstrate sources
of energy. Discuss kinds and
transformation.

Fabricate devices to transform
electric energy into other forms
of energy (i.e., light circuits
motors, heating elements).

Identify the reflection,
transmission of light by
substances.

absorptiorn

Identify opaque, translucent, and

transparent substances.

Examine the effect of parallel flat
surfaces, non-parallel flat
surfaces, and curved surfaces, on
the transmission of light by
transparent substances. (Observe
pencil in a glass of water)

Examine the effect of reflection
by flat and curved mirrors. (e.qg.
Discuss distorted mirrors at

carnivals)

-

Careers:

Accoustic engineer
Airplane pilot and/or
navigator
Custodian
Electrician
Geologist
Land use planner
Musician
Photographer
Plumber
Projectionist
Rock hound
Spectrpo-analyst
Zoning board member

107
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Aruitoxt provided by Eic:

b ;,_cl CLives

Slgytested Actaivities

- - — - - — - {--

Lxarine multiple 1mage tormation
with flat mirrors.

Identi1fy the characteristics of
sound (volume, freyguency,
overtones) .

Demonstrate the transmission of
sound by a variety of substances
{r.e. ruler, chalkboard, linoleum) |

Demonstrate the effect of a
column of vibrating air on the

sound produced !
l
l

Vary tenrsion, length, and size of
vibrating strings or rubber bands
noting differences in the
characteristics of the sound
produced. Demonstrate with a
stringed instrument.

Design, fabricate, and demonstrate
musical instruments and/or noise
makers, and stage a concert.

Identify probable structural
sources and causes of changes 1in
rock specimens.

Duplicate weathering processes.

Identify the cause of latitudinal
differences 1n weather.

Identi1fy planetary air movements

and the cause of local differences.

Discuss land awd sez bhreezes, ocea:
arrents 3xnld sowntain Jeflection.

PG
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D 2

D 2

Objectives’ - ~_Suggested Activities N
Predict weather on a basis of
local conditions, recording
reason and prediction. Ccmpare
predictions with actual weather.

.40 Man, in adapting to

and in adaptation of,
his environment, has
developed tools ex-—
tending the range and
provision of his
senses facilitating
better understanding
of his dependence on
the environment.

D 2.41 Identify tools de- Use hand lens, microscope, tele-
veloped by man to scope, sound amplifiers, measuring
extend the range devices.
and precision of
his senses.

D 2.42 Given a list of Bring in pictures of tools
tools, describe {machines) aid classify by use to
ways the tools havd extend man's senses or modify
been used to environment. Design a tool showing
adapt the environ- adaptation to a particular environ-
ment to man. ment. {e.g. handling of radio-

active material)

.50 Planets visible from

earth in the morning
and evening skies are
called "Morning angd
Evening Stars."

D 2.51 Recognize planets In the evening sky, observe that
as opposed to "Evening Star" planets appear in
stars by observing the sky before stars appear., and
their positions often, they are brighter than
relative to the stars because of their proximity
star background. to the earth.

- 20§10
|

Careers:

Astronaut

Auto repair person
Carpenter

Hardware salesperson
Machine salesperson
Machinist
Microbiologist
Oceanographer
Optician

Plumber

Radar operator

Tool maker

Careers:

Astronomer

11}
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Aruitoxt provided by Eic:

J

o

.60

T A
iR RPN
The solar system con~}
sists of the sun, }
pvlanets, moons (or |
satellites) asteroids
reteors and comets. {

I

|

D 2.61 List the planets

.62 Describe the

in their order
from the sun

similarities and
differences 1n
meteors, moons,
comets and
asteroids.

Sugueésted Actl

Ltes

R et it e

Bui1ld or use model of planets ‘
based or relative si1ze and
relative distance from the sun.

Use planetarium orrery to
demonstrate size-distance relationH
ships of sun and planets.

Prepare reports on similarities
ana differences of meteors, moons,i
comets, and asteroids. Draw

rictures and label.

Identify and illustrate similari-
ties and differences in parts

of the solar system using slides,
filmstrips and/or pictures.

Carcers:
Aerospace company
worker
Astronaut
Astronomer
Space vehicle designer

113
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INTERACTION Level Two (3-5)
The interactions of living and non-living
matter i1n an envaronment and the resulting
exchange of energy determine the nature of
the environment.

OBJECTIVES SUGGESTED ACTIVITIES

NOTES

I 2.10 The presence of living
material i1s an effec—
tive factor of the
environment.

I 2.11 Recognize living . Develop a list of common organisms
material as both and survey the consumer role of
consumer and each i1n relation to the
producer. environment.

. Survey the producer role of each

organism in preceeding list

. Observe the effects resulting from
the consumer/producer role of
organisms in the environment
(school, home, district trips,
i.e., White Clay Creek Steate Park.)

I 2.12 Be aware that the . Observe the symbioses in lichens.

environmental

impact of two . Explore man's dependence on other
organisms may be living organisms ( source of food,
mutually detri- oxygen}) .

mental, or bene-

ficial to one and . Investigate the impact of selected
detrimental to the crganisms on man (parasites,
other, or benefi- disease causing microorganisms).

ci1al to both.

114

Careers:
Agricultural Inspector
Cafeteria manager
Customs official
Fish and Game warden
Florist
Health worker
Home owner
Naturalist
Park manager
Sanitation worker
World food and

agriculture
organization
115
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Objectives { Suggested Activities “ | Notes

I 2.13 Observe that the . Researcn the background of alien
bi1ologic balance organisms, (1.e., sparrows, |
1n a community can starlings, Japanese beetles box- ‘
be shifted by the wood, Japanese red maple).
introduction of new
species and/or a . Research recent threats resulting
change in the non: from migration, natural and/or
living environment. artificial, of harmful organisms

{(fire ants, African bee, Clarias
catfish, disease-causing organisns,
locusts) .

L. Observe phototropic response to
| "alley of light" (rocads, stream)
by flora (particularly at
Rittenhouse Park).

Establish population of
progressive communities under
various conditions (contained pond

water) .
I 2.14 Understand that . Observe interface of two communitids/f*“\\\\
competition for and establish the direction of »
dominance results infringement on the biologic
in a stable community.
climax community.
I 2.20 Existing conditions Careers:
determine the physical Container manufacturer
state of material. Engineer

Foundry worker

Ice cream salesperson
Physicist

| Plumber

| 117




_Objectives

I 2.21 Recognize that
energy Jjevels
determine the
physical state of

materials.

I 2.30 Temporal interval of
change of conditions
affects the structure
of materaials.

I 2.31 Observe that the
rate of change 1in
enerqgy levels
atfects the
structure of
materials.

I 2.40 Matter attracts
matter.

I 2.41 Be aware that the
gravitational
attraction for
matter may be
supplemented by
electrostatic or
magnetic fields.

I 2.42 Observe that

change in energy
levels affects
gravaitational
forces.

e e = . e e =}

By experiment establish the point
of change of state of a variety
of materials {(water, carbonated
water) .

Grow crystals, recording the
temporal interval, inferraing the
conditions nvolved in the
formation of a variety of
granites, pegmatites, quartz
specimens.

Differentiate between mass and
weight. Relate "mass" to the
measurement of gravitational
forces.

Create discrepencies or deviation
in the measurement of gravitational
forces by the introduction of
electrostatic and/or magnetic
fields.

Relate density to heat levels and
gravitational attraction to
density. Explore the relatior-
shiips of density and convection
currents.

Investigate convection currents in
gases, liquids, and evidence of
their existence 1n the various
levels of the earth.

_Suygested Activities " T "I "Wotcs

b e e e e et e e

Jotes R

Careers:

Chemist

feologist

Laser manufacturvrer
Prospector

Rock hound

Careers:

Central heating
installer, maintenance
person

Civil engineer

Heat engineer

Physicist

119
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LIMITATION

Level Two (3-5)
Natural phenomena are limited by the fundamental
nature of matter and energy. There 1s an overall
tendency toward random distribution of energy and
a corresponding tendency toward equilibrium in an
environment.

) OBJECTIVES SUGGESTED ACTIVITIES NOTES
L 2.10 The world and its Careers:
resources are Aerial photographer
finite. Airline employee
Architect
L 2.11 Establish the Investigate earth's measurements Consumer
finite nature of and pictures taken from space Manufacturer

L 2.

L 2.20

.21 Observe and

the earth.

12 Establish a
definition of
resource and
1dentify limiting
factors.

Energy naturally
tends towards stasis.
The available energy
1in a given areu 1is
limited.

measure some Of

the effects of the
natural tendency of
energy to redis-
tribute equally.

inferring earth's finite nature.

Through discussion and investi-
gation of historic material,
identify a variety of resources,
evolve a definition for the word
resource, and infer the limiting
factors involved.

Establish effects of the natural
redistribution of energy ir the
lithosphere, hvdrosphere, and
atmosphere.

Plant manager
Railroad worker
Space scientist
Supplier
Trucker

Careers:

Ecologist

Electrical engineer
Energy research worker
Generating plant worker
Home owner
Meteorologist

Utilities plant designe

121
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2.22

L 2.30

IJ

2.31

L 2.40

Two

I‘

2.41

- 26

0bJuCtives

Survey available
forms of energy
a given area and
infer limiting
factors.

1n

Living things compete
for available re-
sources and tend
toward a balanced
terminal community.

Identify evidence
of competition
among living thingg
for available re-
sources, including
man's competition
for energy.

Adaptability 1s only
effective within a
range of conditrons
and at a limited rate
of change. Man
modifies conditions
to keep them within
the range of hais
tolerance.

Collect data on
the nature of
adaptations, and
the time interval
involved in these
adaptataions.

) )
[

s e e e

Sugyested Activities

Establaish available sources of
encrgy (1.e., wind, solar, hydro-
electric, geothermal, tidal, etc.)
and thexr limiting factors.

Identify phototropic responses 1in
plant life.

Identify agricultural pest and
weed control as man in competition
for energy.

Collect paleontological evidence
of extinction and adaptation as a
result of environmental changes.

_ Notes

Carecers:
Agricultural technolo-
gist
Communaty planner
Forest ranger
Park manager

Careers:
Auto designer
Builder
Car salesperson
Clothing designer
Dry goods clerk
Environmental engineer
Paleontologist
Real estate salesperson

123



_ Cbjectives " 1 " Suggested activities “otes
L 2.42 1identify a variety | . l1dentify methods of environmental
of ways that man control employed by man 1in the
modifies the envir- form of clothing, habitation, and
onment to which he transportation.
158 exposed.
L 2.50 The 1impact of man has Careers:
changed, and 1s Cesspool and septaic
changing the environ- tank cleaner
ment beyond the rance City planner
of adaptability of Civil engineer
other living things . Custodian
{and possibly of man, Ecologist
himself!) GCarbage person
Sanitary engineer
L 2.51 1Investigate man's . Research man's 1mpact on the
impact on the environment particularly the short
environment. and long term impact of waste

disposal, pesticide use, change of
permeability of surface, land use,
etc.

Research the children's 1mpact on
the school building and grounds.

L 2.60 Physical changes are . | Careers:
dependent on energy Freezer designer
levels. Thermal engineer
L 2.61 Investigate the . Investigate energy relations 1n the,
changes 1n energy change of physical state of water.
level 1nvolved 1in
a change of . Demonstrate that pressure changes
physical state. the phase of matter. Suspend two

weights on a piece of wire over an
ice cube. Observe how the pressure
changes a solid to a liquid.

125
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Objectives Suggested Activities _ Notes

L 2.70 The rate of mutation Careers:
1s i1nfluenced by a Aguaraist
variety of conditions. Paleontologist
The survival and Parent

reproductive rate of
mutants is low.

L 2.71 Identify some
factors affecting

the rate of
mutation.

L 2.80 Hybridization occurs

between compatible
species.

L 2.81 Collect and inter-
pret data on
artificial hybrid-
i1zation.

L 2.90 The existence of

some planets was
first established by
calculation of
velocity and gravi-
tational effects on
orbits of known
planets.

L 2.91 Investigate the
discovery of the
outer planets.

Identify paleontologic evidence
of the dramatic change in species
and/or appearance of new species.
Show and discuss pictures of the
new species emphasizing the
adaptation characteristics.

Investigate seed production both
for commercial and research
purposes.

Investigate the historic material
available concerning the discovery
of the outer planets.

Research botanist
Research zoologist
Seed producer

Careers:

Farmer

Gardener

Horticultural supply
worker

Landscape Designer

Research botanist

Research zoologist

Careers:

Astronomer
Mathematician
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Objectives ]

L 2.90A Time on the earth 1is
measured by the
earth's rotation.

L 2.91A Explain time on the
earth by the use of
a model.

Mgagggsted Activities

Notes

Use world globe and light source
(representing the sun) to demon-
strate time zones. Calculate dates
and times 1in different locations

around the world.

Make a flat map representation of
these time zones.

Make a round ball or "grapefruit"
model of earth time zones.

Careers:

Airrline personnel

Clock maker

Long distance telephone
operator

Navigator

Short wave radio listen

Transoceanic shipping
personnel

129
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ORGANI ZATION Level Two (3-5)

Systematic relationship exists 1in natural
phenomena. Systems withlin systems comprise
the universe.

OBJECTIVES | SUGGESTED ACTIVITIES NOTES
Or 2.10 The cell is basic to Careers:
living things; these Cytologist
living things vary in Doctor
their degree of Exterminator
complexity (special- Microbiologist
ization).
Or 2.11 Observe the cellu- | . Assemble the necessary equipment
lar structure of a and specimens to observe both
variety of living plant and animal cells. Graphically
material. reproduce the observations. Note

cell wall and presence of chlorophylll
in most plant 1life.

Or 2.12 Survey a variety . Through direct observation and/or
of plants and research of printed material,
animals noting identify the wvarying degree of
their degree of complexity of living things.
complexity.

Or 2.20 Organized classifi- Careers:
ation 1s based on Biologist
similarities and Botanist
differences. Zookeeper

Florist

Or 2.21 Recognize the . Mssemble material representing Pet Shop Owner
broad basis of specimens of each of the plant and
classification of animal phyla.

the plant and
animal kingdom.

131
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Objectives Suggested Activities Notes
Or 2.30 Groups of living Careers:
things exist 1in areas Agricultural agent
with similar con- Architect
ditions (biomes, Builder
ecosystems.) An in- Ecologist
terdependence exists Farmer
among these living Forest ranger
things. The greatest Land use planner
variety of life forms Landfill operator
exist at the interface Wildlife manager
of environmental areas.
Living things respond
to a change 1n envir-
onment 1in three ways -
adapt, migrate, or die|.
Or 2.31 Identify a variety Create a model or graphic repre-
of living things sentation of a given biome in-
in a variety of dicating the living things there
biomes or eco- and the adaptation of each to
systems. specific factors of that
particular biome.
Or 2.32 Observe direct Identify food chains and/or webs,
interdependence and elemental cycles in living
among living areas. {(Draw pictures of a food
things in a given chain.)
bione.
Or 2.33 Observe the adapta- Collect and explain evidence of
tion of similar living things that no longer
living things to exist in a given area and evidence
different environ- of environmental changes in the
ments. area.
Two - 31




- Objectives Suggested Activjties _ Notes
Or 2.34 Establish evidence Investigate the effects of
of the migration or introducing DDT into the environ-
extinction of life ment .
forms as a result
vf a change of
environment,
Or 2.35 Compare the life Given a specific environmental
forms present in a interface identify life forms
variety of envir- present,
onmental areas and
at the interface of
these areas.
Or 2.40 Man's manipulation Careers:

Or 2.

Or 2.50

and impact on living
conditions necessi-
tates a positive land
use policy.

41 Identify a variety
of deletorious
impacts of man and/
or his activities
in terms of the
interdependence of
living things.

Energies, forces, and
motinns can be de-
scribed in terms of
measurement of their
effects.

Identify land that has become non-
productive as a result of a change
in land use by man (developments,
shopping centers, etc.)

Identify some of the impacts of
man and his by-products on the
lithosphere, hydrosphere, and
atmosphere (e.g. depletion of
fossil fuels, use of pesticides
and herbicides, depletion of
mineral resources, etc.)

City planner
Consumer

Pollution controller
Water analyst

Careers:

Insulation engineer

Lighting engineer

Meter reader

Oven and stove
designer

Pile driver

Riveter



Or

Or

Or 2.

2.60

Or 2.

2.70

Or 2.

Objectives

51 Measure the effect4
of a variety of
energies, forces,
and motions.

Many complex machines
are a combination of
simple machines. In-
put and output 1in
simple machines are
equal .

61 Measure and mathe-
matically describe
the i1nput and out-~
put of the six
simple machines,
and recognize thein
use n more complex
machines

Many materials are |
described 1n terms of‘
the level of their
ability to transmit,
absorb, or reflect
various forms of
energy.

71 Describe a variety
of materials 1in
terms of the degregqg
of their trans-
mission, absorption
or reflection of
electricity, mag-
netism, heat,
light, sound.

_Suggested Activities

Measure the effects of
sound, magnetism, motion , 1ncrtia,
clectric current, describing each
in verms of the measurement.

heat, light,

Letermine mechanical advantage
of si1x different simple machines
and measure the output resulting
from a given input.

Demonstrate conductors and in- ‘

sulators of heat and electracity.

Separate magnetic substances
from non-magnetic substances.

- -

Notes

Careers (cont.):
Accoustic designer
Mireman
Heat treater
Safety personnel
Transportation person

Careers:
Crane operator
Drill press operator  _.
Machine operatcr
Mechanic
Processor

Careers:
Architect
Builder
Electrician
Junk yard operator
Scrap buyer
Telephone engineer
Window designer
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Objectives

Suggested Activities =

Or 2.80

Or 2.

Or 2.90

Or 2.

Geologic activity can
be inferred from
exi1sting structures
and materials.

81 Recognize a variety
of geologic struc-
tures and materials
and infer the geo-
logic activity of
their formation.

Specific crystalline
structures are formed
by specific materials
under spzcific con-
ditions.

91 Identify the cry-
stalline structure
of a variety of
materials.

Notes

Identify transparent, selectively
transparent, translucent, reflective,
selectively reflective and opaque
materials.

Identify materials that absorb,
transmit and reflect sound.

Separate a varliety of igneous, meta-
morphic, and sedimentary materials.

Differentiate volcanically and di-
astrophically formed mountains.

Identify currently active geologic

forces (erosion, deposition, uplift,
faults, plate shift.)

Given a variety of substances

graphically represent the crystalling

structure of each ({salt,
sulfur, lead, etc.)

sugar,

Grow a variety of crystals.

Careers:
Architect

Building code wraiters

Building inspectors
Dam builders

Earth mover operators

Geologist
Land use planner
Volcanologist

Careers:
Diamond cutter
Jeweler
Laser builders
Prospectors
Watch makers

139

Two - 34



APPENDICES




l APPENDIX I

RECOMMENDED TIME ALLOTMENT FOR SCIENCE

At the kindergarten level 1t 1s recommended that the teacher spend a minimum
of 20 minutes three days a week exploring natural science with the students.

At the first grade level it 1s recommended that the teacher spend a minimum
of 20 minutes five days a week exploring natural science with the students.

At the 2nd, 3rd, and 4th grade teaching level it is recommended that the
teacher spend a minimum of 30 minutes a day five days a week exploring natural
sciences with the students.

At the jupicr high and/or middle school level, (grades 5 to 8) it is recommended
« that the teacher spend a minimum of 40 minutes a day five days a week exploring
natural science with the students.

\ Instructional time spent in related areas of natural science such as health,
drug, sex and/or emergency preparedness is not part of this basic time allotment,

This time allotment complies with the suggested time allotments adopted by the
Delaware State Board of Education on May 15, 1969.
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APPENDIX Il

SCIENCE COURSES!

CONCEPTUALLY ORIENTED PROGRAM IN ELEMENTARY SCIENCE (COPES). 1972-19873.
Morris H. Shamos, Department of Physics, New York University, 4 Washington
Place, New York, New York 10003.

Digest. COPES is a science program for students in grades K-6. The curriculum
materials developed by the project consist, in the main, of teacher guides that
provide understanding of the science involved and permit teachers to guide
pupils through the student-oriented activities.

FLEMENTARY SCIENCE STUDY (ESS). 1962-1973. Joseph Griffith, Education
Development Center, Inc., 55 Chapel Street, Newton, Massachusetts 02160.

Digest. The Elementary Science Study project developed 56 units for use in
science programs from kindergarten through the 8th grade. Each unit 1is designed
to be used over a range of grade levels, depending on the scope and depth of the
approach. ESS units do not comprise an elementary school science curriculum.
Rather, teachers may select from them to construct a course to meet local needs

or to supplement existing courses. Their adaptability enables use in conventional
or 'open”’ classroom settings.

SCIENCE CURRICULUM IMPROVEMENT STUDY (SCIS). 1962- . Robert Karplus,
Lawrence Hall of Science, University of California, Berkeley. California 94720.

Digest. The SCIS project has developed ungraded sequential physical and life
science programs for the elementary school that are designed to turn the classroom
into a library.

SCIENCE - A PROCESS APPROACH (SAPA): COMMISSION ON SCIENCE EDUCATION. 1962-1971.
John R. Mayor, American Assoclation for the Advancement of Science, 1515
Vlassachusetts Avenue, N.W., Washington, D.C. 20005.

ational Science Foundation, Course and Curriculum Improvement Projects,
p. 6-8.
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Digest. Science - A Process Approach is an elementary school science curriculum
for use in kindergarten through grade 6. Topics covered i1n the exercises
sample widely from the various fields of science. Mathematics topics are
included, to be used when needed as preparation for other science activities.
The program has a sequential pattern to provide a developmental progression

! of increasing competence in the processes of science.

5. ELEMENTARY SCHOOL SCIENCE PROJECT (ESSP). 1960-1969. J. Myron Atkin, Department
l of Elemnentary Education, and Stanley P. Wyatt, Jr., Department of Astronomy,
University of Illinois, Urbana, Illinois 61801.

Digest. The project staff, made up of professional astronomers, science
educat ion specialists, and classroom teachers, identified and developed certain
major conceptual themes in astronomy appropriate for upper elementary and junior
high school students. Materials were revised on the basis of findings from

, extensive field tests and other evaluation activities. The final product is a
series of six bocks, each accompanied by a teacher guide.
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APPENDIX 111
GENERAL GOALS OF A CAREER-SCIENCE CURRICULUM1
To insti1ll 1n studeuis an awareness of the brocad range of careers available to
them.
To integrate career information, and broaden the horizon of students as they
learn to understand ancd use scientific processes in problem solving, and decision

making.

To make obvious the value of science in student's career and educational
planning.

To show students that there are respected vocations available for all ranges of
intellectual and manual talent.

To provide student with better techniques (o understand himself, his interests,
talents and abilities, and how they fit his career potential.

To help develop an intrinsic motivation within the students for understanding
science and perceiving the value of the science curriculum.

1 Science Unit (Career Related), Minnesota State Department of Instruction,

Vocational-Technical Division.

147

148



APPENDIX 1V

NON-SCIENCE THEORY IN SCIENCE INSTRUCTIONI

Throughout his recorded histo:y, man has been vitally concerned to find out
all that he can about his universe. He has explored 1t 1n many ways, raised questions
about 1t, designed methods by which he could i1ncrease and organize his knowledge,
and developed systems to aid him in understanding and explaining his own origin
and nature and his place in the universe. Among these systems are philosophy,
religions, folklore, the arts, and science.

Science 1S the system of knowing about the universe through data collected
tyv observation and controlled experimentation. As data are collected, theories
are advanced to explain and account for what has been observed. The true test of
a theory valid in science is three fold. (1) its ability to 2xplain what has been
observed. (2) its ability to predict what has\not yet been observed; and (3) 1its

ability to be tested by further experimentation and 10 be modified as required by

the acquisition of new data.

1Delauare State Department of Public Instruction, Equinox, A model for the
natural science education curriculum for the second, third and fourth grades in
the Delaware Schools, August 14, 1973.
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APPENDIX V

READING FOR SCIENCE

One of the common excuseg for not completing the expected work in science is that
the children can't read. For this reason there are occasions when time which normally
should be allotted to scilence instruction is used instead for reading. There are two
possible solutions to this problem, neither to be considered alone:

1. Incorporate science material into the reading program;

2. Develop skills in reading science literature.

To 1ncorporate science material into the reading program, the resources of the
Instructional Materials Center become essential. A wide variety of interesting science-
related books and magazines are on the market. If the reading needs of the science
student are to be met, a well-stocked science section is a necessity in the IMC.

To develop skills in reading science literature there are several approaches that
have proved to be effective. Since the science curriculum is activitv-oriented, there
are many examples of student involvement which will lead toward goal-attainment without
relyving on reading skills which may be missing or very weak. Science lends jitself
readily to the language experience approach used in the elementary school in which

children dictate a story, or sequence science-related activitles, and then read or



have tiis narrative read back to them. This practice helps to develop the key
skills of comprehension 1n the elementary student. Skills that may be sharpened
by this method include:

the ability to draw conclusions;

an understanding of the cause and effect relationship,

the ability to detect sequences;

competence in finding the facts;

proficiency in getting the main idea.

At the middle school level the language experience approach can be used with the
content Of science by having the student dictate his own textbook. The information
could be written on the board and then duplicated for class use.

A technique long proved effective in reading for meaning and understanding 1s the
PQRST approach, a method attributed to the Air Force Academy:

Preview
Question
Read

Study
Test (formal testing or test yourself)
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An explanation of these steps follows.
L Preview

. Read the bold-face type
l Observe the pictures
Read the captions
Read the general questions at the end of the chapter
If there is a glossary, study this.

Quest lon

Consider the items that are in bold face type and turn them into
questions.

, Read

Keep the questions in mind, as well as the survey items, and then
l read the assignment.

Preview
Answer the questions; tuese can be student or teacher originated.
Recite
Communicate to someone in some way the information that has been
gained. For the problem readers, this can be done orally.

Others may wish to write their summaries. This communication may
start with a structured question.
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Most important of all, 1f a teacher makes a reading assignment, some time
should be spent to prepare the student to read this assignment. This preparation
should include a review of the essential vocabulary.

¥hat 1is expected after the assignment? A suggested post-reading activity is
to develop several conclusions based on the material covered. Students could
then be divided into groups to discuss these statements.

For children who are poor in reading, the teacher can and should use other

rreens to accomplish the objectives of the science course.
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