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FOREWORD

There is widespread interest in th2 elementary scheols of North Carolina in devel-
oping improved science programs for grades K-5. This commendable interest is reflected
in the numerous requests for assistance and guidance received by the Department of
Public Instruction. This bulletin is designed to meet part of the needs expressed in
those requests.

The contents of this bulletin represent the combined efforts of scores of scientists
and hundreds of educators throughout North Carolina.

In September, 1966, several possible approaches were presented to interested and
knowledgeable persons in the State. When their responses were received, an advisory com-
mittee was formed in Nover-ber, 1966, to draw together “1e ideas which had been sub-
mitted and to make further recommendations. Serving on this commmittee were Miss
Jessie Baxter, University of North Carolina at Greensboro; Professor William E.
Fulcher, Guilford College; Mrs. Dorothy Zimmerman, Yanceyville; Mrs. Georgia G.
Thayer and H. L. Forbes, High Point; Miss Millie Moort, Rocky Mount; Carl O. Foster,
Greensboro; Mrs. Mary L. Gilmer, Charlotte, Mrs. Allen2 B. Poe, East Spencer; Mrs. Ura
Jones, Shaw University ; Mrs. Pauline Longest, Methodist College; and Dr. Kent Rebin-
son, Appalachian State University.

After an approach and format had been decided upon, the writing was begun. Dr.
Paul W. Welliver deserves special recognition for his contributions to the actual writing.

Leadership in developing the bulletin was provided by members of the Science Edu-
cation Section of the Department of Public Instruction: Paul H. Taylor, State Sciencs
Supervisor; John M. Gocde, David L. Mallette aind Dr. Welliver, Associate State Science
Supervisors in Science Education.

To insure the appropriateness and readability of the contents of this Bulletin, sev-
eral hundred elementary schosl iteactiers from throughout the State reviewed, edited,
and reacted to portions of it. This valuable assistance was coordinated with the aid of
James E. Jackman, who supervised the editing and layout with the assistance of Mrs.
Cynthia K. Bullock and Mrs. Lynne Hartshorn; Mrs. Patricia Bowers provided the art
and layout design; and Miss Mary Lon Smith supervised the assembling and typing of
the manuscript.

This elementary school science curriculum bulletin was developed and printed with
financial assistance provided under the Natioral Defense Education Act, Title I1I and the
Elementary and Secondary Edu-ation Act, Title V.

March 19268 S—t
Charles F. Carroll
State Superintendent of Public Instrection
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PREFACE

What should be the nature of a science curriculum bulletin for the elementary achools
of North Carolina?

This question was pondered by scientists and educators from throughout North Car-
olina in planning this publication The suggestions put forth in answer to the question
were numerous and varied.

Some persons have expressed a desire 10 have a cur:iculum bulletin presenting a
course of study to be followed by all of the schools of the 3tate. Others would design it
to serve as a supplement to the State-adopted basal scienc2 textbook series. Still others
consider the development of science curriculum to be the responsibility of local schools
and therefore the State guide should be only a topical oitline emphasizing scope and
articulation. The idea is also held that whatever form tte hulletin takes it shou!ld be
adaptatie for use with new content and new approaches in elemeniary school science.

Recognizing this bread divergence of views and the merit that attends each of
them, this bulletin has been designed to be of optimum as:istance in satisfying all of the
requirements which might be made of it. The possible apjroaches Lo jts use are many.
For some, it can be viewed as containing the elements o’ a science curriculum which
may be assembled into a complete, sequential instructionai program. For others, it pro-
vides the working materials for a detailed instruction:d guide incorporating original
approaches that are unique in design and relevant to a jarticular school or school ad-
ministrative unit.

How should this guide be used? This depends upon tte type of assistance thit might
be desired in developing an elementzry school science program. Teachers, principals, and
supervisors might begin by reading carefully the suggistions offered in the section,
“How to Use This Science Bulletin.” Hopefully this will open many doors to possibili-
ties for assisting children in learning science and making it 8 stimulating and rewarding
experience.

NILE F. HUNT

D 1ector .
Division of General Education
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HOW TO USE THIS SCIENCE BULLETIN

This curriculum bulletin for elementary schoo! science has been designed to assist teach-
ers, supervisors, and administrators in developing effective instructional programs in sci-
ence. To accomplish this major objective, it offers suggestions which should help in
the principal phases of program planning:

Defining objectives

Developing a scope of instructional topics
Establishing a sequence of {opics
Develeping teaching unils

Devising evaluation procedures

Setting up activities

Locating information

It sets forith sample objectives to be used in developing a significant list of behavioral
objectives; outlines several procedures for developing a scope for the program; offeras assist-
ance in arranging a meaning’ul sequence, in developing comprehensive units of study and a
broad and varied set of practices for evaluating the progress of children in their study and
understanding of science as well as the effectiveness of the instructional program; and pro-
vides a wealth of information, a~tivities, and resources for enriching the elementary school

science programi.

The purpose of this curriculum bulletin is to assist each school and school administrative unit
in developing a coordinated progiam in elementary school science which is suitable tc its
own needs a—d resouvrces. The following steps are suggested as a framework in which to

work:
1.
2.
3.
4,
&.
Q
ERIC

Reid the Preface of this bulletin carefully to become acquainted with
its purpose, approach, and underlying philosophy.

Contact the Supervisor of Science Education, State Department of
Public Instruction, Raleigh, 27602, for assistance in preparinz a
science curriculum development project. The Scier.ce Education Sec-
tion of the Department has developed materials which, along with
this bulletin, are designed to assist a supervisor or principal in work-
ing with a group of teachers on the development of a science instruc-
tional program.

Decide on the size of the group which will be working together on
thiz curriculum project. The minimum size of the group should be
the faculty of one school. However, the faculties of several schools,
of an entire school administrative unit, or of several administrative
units may want to work together. An effort should be made to involve
local kindergarten teachers in the project.

Gather all available resources to provide background and assistance
in developing a course of study for grades ¥.S.

Prepare, with the guidance of this curriculum builetin and other
available resources, the objectives, scope, and sequence to be uszed in
the schools involved in the study. These may be strongly influenced




10.

11.

12.

13.

14.

15.

by a previously developed local course of study, the basal science
textbock series, the suggestions given in this bulletin, one of the new
nationally developed elementary school science curriculz, or some
other source.

Any school wishing to set up its program around one of the new, na-
tionally developed science curriculum proiects may contact the State
Supervisor of Science Education for assistance. The Department of
Public Instruction strongly supports the wise use of these programs.

When the objectives, scope, and sequence have been developed, each
teacher involved in the curriculum project should insert them in the
back of the carriculum bulletin.*

Once the sequence for grades K-6 has been established, exauiine the
activities which are provided in this bulletin, and in the color block
beside each activity, write the grade for which the activity seems
most appropriate.

Appendix C provides a list of equipment required to perform the
activities which are described in this bulletin. It also contains a more
general elementary school science equipment list. Space is provided
beside each item for appropriate notations. Use this list for keeping
an inventory and for preparing equipment orders.

Teachers of each grade snould, as a group and in cooperation with
teachers of other grades, expand the obiectives, scope, and sequence
as they apply specifically to their particular grades. This additional
information should also be inserted into the back of the curriculum
bulletin.* Include with the grade sequence a list of the activities de-
scribed in this sourcebook which have been designated as appropriate
to the topics that are included.

Specific, detailed plans should be made foir the development of co-
ordinated {2aching units and evaluation prucedures.

All teachers chould becomne acquainted with the resources provided
in the curriculum bulletin for use in nicre effective instruction.

When a science currirulum development project such as the one de-
scribed above has been undertaken, this bulletin should be the center
of science instructien for each teacher. Inserted in the back of the
bulletin there should be a complete program of science studies for
grades K-6 with additional information relative to the grade with
which the teacher is working.

Curriculum development is a continuous process. Materialzs which are
developed and inserted in this bulletin should constantly be subject
to additions and revisions. Wide margins are provided for notes on
effective teaching practices and newly discovered methods which may
be used in future years.

Each teacher should regularly evaluate his effectiveness and a'ter his
prog~am and approach te bring about improvement. Assistance in a
teacner’s self-evaluation of his science instructional program is pro-
vided in Appendix E of this bulletin. Classroom teachers are urged
to use this checklist frequently.

Keep t}]e State Science Supervisor informed of your use of this bulle-
tin. This information will enable the Department of Public Instruc-
tion to be of even greater assistance to you in the future.

* Suggestions on rways to msert materials will be found on the last page
of the bulletin, inside the back cover.
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BBJEGTIVES

Well-formulated objectives are essential to the development of an effective elementary
school science program. They help to establish the « ims, the goals, and the directions of the
program. Objectives should provide—

A clear statement of specific behavioral changes which the teacher is attempting to
bring about in students through instructicn and participation in appropriate activi-
ties

A guide to the selection of course content
A basis [or selection of appropriate instiuctiouai procedures and learning activities
A basis for evaluation of student achievement and program efTectiveness,

Objectives should toke into account @ variety ot foctors which are important to science
curriculum planning end guod science teaching:

The nature of science.

The nature of the learner.

The nature of the teacher.

The nature of learning.

The natureof the curriculum.

The nature of *he social structure.

fram Theor¥ fnto Action in Science Curr'enlxm Derelopment
National Scienre Tearhein Associaticn
Washingten, D. € 1664

S o
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Objectives can express goals in general but meaningful terms:

1.

2

To help children develop concepts, pr.im'iples. and generalizations of valve to
ther: in understanding and solving their problems.

To help children cultivate scientific attitudes, such as critical mindedness, will-
ingness to seels and act upon retiable evidence, and intellectual honesty.

. To help children acquire nr develop scientifc ways of working, including plan-

ning intelligently, observing carefully, and forming tentative conclusions.

To halp children explore new interests which will lead to the satisfactions of
discovery.

. To help children acquire those skills and techniques necessary to gain further

iuformation, such as reading science content with understanding, making accurate
observativns of events, and performing various science activities.

. 15 help children develop sccial attitudes and appreriations needed in a demo-

cracy. such as growth in social behavior and willingness to assume adequate
roles in present and future society.

from J;dx'cu'u Jor Science Education

L. Fitzpatrick, Editor
Bureau of Publicatiorns,
Columbia University 1950

Objectives can express behoviorol geals in detoil:
Abilities and Skills

1

2
3.
4

&

@ ® was

11.
12.
13.
14.
15.

16.
17,
18,
19.

20.

21.
22,
23

2.
25.
26.
27.
28,

ERIC
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Make carefut and complete plans for solving problems.

. Develop theories and make and test predictions on the basis of these theories.

Find or devise experiments that will solve problems or answer questions.

. Predict the outcome of an experiment, and offer reasons to justify the predic-

tion,

Perform experin.ents involving simple cause.and-effect relationships, and de-
scribe or explain satisfactorily what happened.

. Plan and exccute experiments carefully.
. Make accurate measurements and readings.
. Manipulate =cience equipment sslisfactorily.

Observe accurately ard with disccimination.

Observe and describe similarities and differences in experimental behavior awnd
in obfects and their characteristics.

Distinguish between pertinent and ircelevant observations and information.
Make valid and reliable comparisons,

Make quantitative as well as qualitative observations.

Organize and classify observatior 3.

Explain phenomenr on the basis of truth and logic, rather than on the basis of
superstition and wishful thinking.

Distinguish fact from fantasy.
Apply previously learned concepts to Interpret mew phenomenas.
Predict what will happen when cunditions ere changed.

Whete experimentation is [mpossible or unfeasible, determine other appropriate
methods of investigation.

Distingulsh between science books rhat are read for fun and thase that are read
for reliable information.

Use the table of contents, index, and glossury of science texts and references.
Read sclence content with understanding,

Abstract major concepts and understandings fror the sclence content In texts
and references.

Read and interpret simple charts. tables, and graphs.

Organize observations or reading Into effective oral or written reports.
Develop the verbal and written skills of communication used by sclentlsts.
Partlcipate actively In group discussion.

Stay close o the tople belng discussed.

~



29. Formulate clear and intelligent qucstions.

30. Report clearly, concisely, and accurately.

31. Listen intelligently.

32. Work together in small or large zroups.

33. Cooperate with others when planning an investization.
34. Persevere in projects that are undertaken.

Scientific Attitudes

1. Open-mindedness.

2. Willingness to chaige one’s mind in the light of new evidence.

3. Willingness to allow others to guestion and challenge one's ideas.
4

. Suspended jvdgment, which is the reservation of decisions until all the available
evidence has been collected.

5. Reluctance to generalize on the bactis of one experiment cr limited evidence.
6. Respect for the ideas, opinions, and ways of life of others.
7. Awarenes: that there is a8 difference between facts and opinions.

Unw}llingness to accept statements as facts unless they are backed by sufficient
proof.

Reluctance to allow decisiors to be affected by perscnal libes or distikes, anger,
fear, and ignorance.

10. Unwillingness to compromise the truth.
11. Development of the habit of explaining things in a scientific manner.

12, Desirability of checking thinking by doing experiments or consulting reliable
books ané people.

13. Goin, to reliable sources for evidence.

14. Awareness that sometimes printed matter is not accurate or correct,
15. Willingness to cooperate.

16. Cutiosity about the werld in which we live.

17. Unwillingness to believe in superstitions.

18. Awareness that truth itself never changes, but that our concept of what is true
continues to chanpe as our knowledge increases.

g

®

Appreciutions

1. The role science piays in our daily Yives.
2. The many ways that science can be used to explain the environment around us.
3. The impact of science and technology on our civilization.

4. The influences of science upon man's way of thinking, his relations with others,
his rel’gion. and his social responsibility.

5. The role that problem solving and critical thinking can play in our personal
habits, attir des, and ielationships.

6. The concept that science is the result of human endeavor and flourishes hest when
there is inicliectual freedom.

7. The censtant striving of scientists to know more about the world.

8. The cont ‘ibutions of scientists to the world we live in.

9. The tools and techniques of science.

10. The orderliness of nature and of natural laws.

11. ‘the ever-changzing nature of sclence.

12. The beauty in nature.

from Science for the Elcmentary Schoot
Edward Victor

Macmillan Company
New York 1985

ERIC

3



Using ali sources available to you, prepare & list of objectives for the
science instructional program in your school. Discuss it thoroughly with
other teackzrs in your school and develop a list of objectives which all of
you will use, Insert a copy in the back of this bulletin in the manner
suggested on page 196.

Develop & list of objectives which apply to secience instruction at the
grade level which you are teaching. Discuss it thoroughly and share ideag
with other teachers who work at the same grade level. Tnsert a copy in the
back of this bulletin, in the manner suggested on page 196,



SCOPE

Careful consideration should be given to determining the scope of the elementary schocl
science program—its length, breadth, and depth. The scope can be developed along any of
several lines, but an adeguate statement of scope—

Affords a complete view of subject matter content

Places topics in the perspective of the total science program
Provides a basis for developing a sequential program in erades K-6
Indicates relationshins between topics,

Scope can be developed in terms of impoitant processes which are basic to science.

1. Observirg 3. Predicting

2, Classifying 9. Interpreting data

3. Using space ‘time relations 19. Controlling variables

4. Using numbers 11. Defining operationally
5. Communication 12. Formulating hypotheses
6. Measuring 13. Experimenting

7. Inferring 14, Formulating models

trom Ecience, A Proccsr Approach
American Axsocintion for the Advancenert of Science
Commission or Science Fducstion New-lettrr
Volume 2, Nutaber 1 Qctnter 106%
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Scope can be developed in terms of comprehensive conceptual schemes.

1.

All matter is composed of units c.'ed fundamental particles: under
certain conditions these particles can be transformed into energy and
vice versa.

Matter exists in the form of units which can be classified into hier-
archies of organizational levels,

The behavior of matter in the universe can be described on a statistical

basis.
’

Units of matter interact. Electromagnetic, gravitational, and nuclear
forces form the basis of all ordinary interaction.

All interacting units of matter tend toward equilibrium states in which
the energy content (enthalpy) is a minimum and the energy distribu-
tion (entropy) is most random. In the process of attaining equilibrium,
energy transformations or matter transtormations or matter-energy
transformations occur. Nevertheless, the sum of energy and matte
in the universe remains constant.

One of the forms of energy is the raotion of units of matter. Such
motion is responsible for heat ana teraperature and for the states of
matter: solid, liquid, and gaseous.

All matter exists in time and space, and since interactions occur among
its units, matter is subject in some degree to changes with time. Such
changes may occur at various rates and in various patterns.

{from Theory Inte Action in Selence Curriculum Derelopme,t

National Science Tenchers Associrtion
Washington, D. C. 1964

Scope con be developed in terms of general areas cf science.

> o

Introduction to science
Living things

Matter and energy
Earth and space

Szope can be developed around o combinotion of these and other opproaches.

The following is a sample scope of science {opics for grades K-6. Use it in any way in which
it might be helpful in developing a scope of science topics for instruction in your school.

12



SCOPE

ELEMENTARY SCHOOL SCIENCE K-6

I. INTRODUCTION TO SCIENCHE

A,
B.
C.
D.

“rze

What science is

How science helps us

What scientists are like

How scientists think and werk
1. Scientific methods

2. Scientific attitudes

3. Secientific skills and abilities
Branches of science

1. Astronomy

2. Biology

3. Chemistry

4. Geology

5. Physies

Tools of science

1. Scientific apprratus

2. Scientific vocabulary

3. Measurements and computation
4. Publications

5. Professinnal tocieties
Economic importance of science
History of science

Quistanding scientists—past and present

Differences between pure and epplied sci-

ence

II. LIVING THINGS
A. Qur bodies

1. Parts of our bodics
2, Functions of our hody parts
3. Body systems
a. Structure of systeins
b. Function of systems
4. Body care
a. Cleanliness
b. Exercise
¢. Rest and sleep
5. Heakh and sanitation
. Good uversonal health habits

a
b. Good pudlic health habits
¢. Germ theary of diseace
d. Symptoniz of common diseases
e. Spread of cummunicable disenses
f. Coniro] of cominunicshle diseases
g. Immunlzation
h. Sanitation
6. Food
a. Kinds
b. Purpose
¢. Four basic food ERroups
(1) What each contains
(2) Function
d. Ne»d for a balanced diet
e. Good eating habits
B. Animals

O

ERIC
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1. Animals around us
a. Physical description
b. Habitat

e

= W 0o

n,

C. PI
1

¢. Food habits

d. Reproduction

e. Growth and development

f. Mobility

g- Helpful and harmful effects

. How animals are alike and different

. Size and shape
Color

Habits
Movemeat
Giowth
Homes

. Sounds

. Reproduction

TR AL T

. Classifications

a. Invertebrates
b. Vertebrates

. One-celled animals
. Needs of animals

8. Water

b. Food

c. Oxygen

d. Shelter

Care of animals and their young

. Adaptations to environment

e. Food

b, Homes

c. Coats

d. Protective coloration
e. Hibernation

f. Migration

. Defense mechanisms
. Helpful and harmful animals
. Genetic changes in animals

a. Selective breeding

b. Hybrids

¢. Natural changes

Interdependence of animals and plants

a. Balance of nature

b. Man's intrusion on the balance of
nature

¢. Man’s attempt to restore the balance
of nature

d. Conservation

ants

. Plants around us

&. Structure
b. Habitat

¢. Reproduction
d. Uses

. Uses of plants
. Parts and functions of plants

¢. Rools
h. Siems
c. leaves
d. Flowers
e. Fruits
f. Seeds
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4. Classification of plants
5. What plants need to live and grow
a. Air
b. Water
¢. Light
d. Proper temperature
e. Proper soil
6. Life processes of plants
a. Photosynthesis
b. Respiration
¢. Transpiration
d. Reproduction
e. Tropisms
Reproducing plants
Seeds
Bulbs
Roots
. Stems
Cuttings
. Leaves
8. Genetic changes in plants
a. Selective breeding
b. Hybrids
c. Natural changes
9. Conservation

means g

I11. MATTER AND ENERGY
A, Matter

1. Kinds of matter

2. Common materials
3. Properties of wastter
1. States of matter

5. Soluticns

6. Crystals

7. Atomic structure

8. Elements

9. Molecu’es ard atoms
Energy

1. Potential and kinetic

2. Forms of energy

3. Transformation of energy
1. Sources of energy

5. Relationship between matter and energy

Atomic energy
1. Nuclear structure
2. Nuclear radiation
3. Nuclear energy
§. Fiscion and fusion
5. Uses of atomic energy
Chemical energy
1. Chemical and physical change
2. Chemical changes in matter
3. Mixtures ané ccmpounds
4. Chemical symbols
§. Chemical formulas
6. Simple chemical equations
7. Common chemical compounds
a. Acids
b. Bases
¢. Salts
d. Oxides

E. He
1.
2.

5.
6.

Oxidation
a. Slow and rapid

b. Rust

¢. Flame and smoke

d. Conditions for making fire

e. Conditions for existinguishing fire
f. Fuels

g. Spontaneous combustion

h. Fire extinguishers

i. Fire safety

at energy

Heat sources

Molecular theory of heat

a. Temperature

b. Expansion ard contraction

¢. States of matter

. Temperature measurements

a. Thermometers
b. Temperature scales

. Heat transfer

a. Conduction
b. Convection
¢. Radiation
Home temperature control
Heat engines

Wave energy
1.

Wave properties
8. Reflection
b. Refraction
¢. Interference
d. Diffraction

. Light

a. Wave properties of light

b. Shadows

¢. Transparent, translucent, opaque,
and reflecting materials

. Particle properties of light
Visible, infrared, and ultraviolet light
Speed of light

. Sources of light

. Laws of reflection
Mirrors
Laws of refraction

, Lenses
(1) Eye
(2) Camera
(3) Optical instrument

I. Spectrum

m, Colored lights

n. Colored pigments

TS N O

. Sound

a. Producing sound
b. Wave nature of sound
c. Transmission of sound wares
d. Speed of sound
e. Characteristics of sound
(1) Piteh
(2) Intensity
(3) Quatity

. I



f. Music

g. Musical instruments
h. Ear

i. Voice

|. Sound phenomena

G. Mechamral energy

1. Machines
Examples of machines
Simple machines
Compound machines
How machines help us
(1) Chunge force
(2) Change direction

an o

(3) Change speed and displacement

Work
Mechanical advantage
. Frictivn
. Efficiency
. Motion
a. Newton’s laws of motion
b. Speed
¢. Acceleration
7. Mechanics of fuids
a. Types and nature of fluids
b. Pascal’s law
<. Bernoulli’s principle
d. Flotation

Qo

H. FElectrical energy

1. Magnets
. Natural magnets
. Attraction and repulsion
Magnetic fields
. Msaking magnels
Electromagnets
Compass
Uses of magnets
2. Statlc electricity

mp N oo

a. Ways of producing static electricity

b. Nature of static eleztricity

c. Laws of electrostatic charge

3. Current electricity

4. Earth’s crust and Iayers
5. Rocks
a. Igneous
b. Sedimentary
c¢. Metamorphic
6. Minerals
7. Soil
8. Formation
b. Types
¢. Testing
d. Enrichment
e. Conservation
8. Forces changing the earth
a. Weathering—physical and chemical
b. Erosion
c¢. Earthquakes
d. Volcanoes
e. Works of man
9. Soil and water
a. Cultivation
b. Irrigation
¢. Drainage
10. Useful natural resources
Coal
0il ard gas
Minerals
Conservation

an oo

B. The earth’s atmosphere

1. Air
a. Properties of air
(1) Air has weight
(2) Air occupies space
b. Where air is found
¢. Components of air
d. Siructure of the atmosphere
2, Weather
8. Differences between weather and
climate
b. Factors which determine climate
(1) Basic factors
(a) Temperature

a. Nature of current electricity (b) Wind
b. Methods of producing electricity (c) Humlidity
¢, Series and parallel circuits (2) Local factors
d. Alternating current and direct cur- (a) Large bodies of water
rent (b) Ocean currents
e. Conductors and nonconductors (¢) Winds
f. Switches (d) Altitude
g. Short circuits (e) Topography
h. FElectrochemistry c. Kinds of weather
i. Uses of electricity d. How weather affects us
J.  Electric motors e. Air masses
k. Electronica [. Weather forecasting
I. Communication devicea B. Waier cycle
m. Safety h. Humidity
i. Formation of precipitation
(1) Clouds
1V. EARTH AND SPACE (2) Rain
A. The earth (3) Snow
1. History of the earth {4) Sleet
2, Land formations (6) Hail
3. Water formations (6) New
O
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(7) Frost (3) Phases

(8) Fog (4) Tides
C. Space (5} Eclipses
1. Solar system ¢. Plonets
a. Sun (1) Nature of planets
(1) Nature of the sun ] (2) Names of planets
(2) Distance to the sun 2. Comets
(3) Position of the solar system 3. Metecrs and meteorites
(4) Source of energy 4. Universe
(5) Effects on earth a. Stars
(a) Heat and light b. Constellations
(b) Day and night c. Galaxies
{¢) Year d. Instruments for studying ;tars
(d) Seasons D. Space explorations
(=) Importance to life 1. Rocketa
b. Moon 2. Satellites
(1) Nature of moon 3. Space travel

(2) Motion sround earth

Using all resources available to you, prepare a scope for the sclence
instruciional program in your school. Discuss it thoroughly with the other
teachers In your school and develop a scope of sclence fopics which you
will use. Insert a copy in the back of this bulletin in the manner sug-
gested on page 196 .

In developing a scope of science topics for the elementary schools, it
may prove helpful {o take into consideration the types of sclence courses
available to the children beyond grade six. The following are courses
which are available o children as they continue their study of sclence in
the secondary schools of Norih Carolina. Pupils in grades 7-10 are normally
enrolled in a selence course.

Grade 7 .... . ..... Life Sclence Grade 11 or 12 .. .. Chemlatiry
Grade 8 .. . . .. Earth Science Grade 11 or 12 .. ... Physlca
Grade 9 .. Physical Science Grade 11 or 12 . Applied Sclence
Grade 10 .. .. .. .  Biology Grede 11 or 12 Advanced Courses

ERIC P
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Designing the sequence of the science program in grades K-6 means determining the
order, grade level, and relationship of instructional topics which will provide for a smonth,
sequential development of scientific understandings, skills, and aititudes on the part of the
students. The sequence forms the basis of a well-articulated program in each prade, for
coordination of science instruction, and for elimination of unnecessary duplication and repeti-
tion in the program.

Sequence planning aims at the following goals:

A structured arrangement of experiences which promote growth in the master of im-
portant scientific processes

An orderly development of understandings and concepts which contribute to tie ex-
pansinn of fundamental conceptual schemes

A carefully organized arrangement of science topics to insure completeness of cover-
age with a minimum of repetition.

Sequence can be developed around a combination of these and other approaches.

Topics in a scope can be conveniently divided between grades by means of a sequence
chart. The following example of such a chart uses topics included in the sample scope in the
previous section,

ERIC !
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SAMPLE SEQUENCE CHART

TOPICS GRADE LEVEL
T TK 1 2 3 5 6
I. Introduction to Science XX X] X] X X
[11. Lliving things
A. Our bodies X X X X
B. Animals X | X X X
C. Plants X1 X X X
I1l. Matter and Energy
A Matter X X X X
8. Energy X X X
C. Atomic energy X X X
D. Chemical energy X1 X X
[ E. Heat energy X X1 X ]
F. Wave energy X X X
G. Mechanical energy X X ]
H. Efectrical energy X X X X
V. Earth and Space
A. Earth X X X X
__B. Earth’s atmosphere X X X
C. Space X X X X
[  D. Space expleration X X X

What topics are generaliy taught in each grade? A study of science curricula throughout the
United States revealed the following topics to be the ones most commonly investigated at the
grade level indicated.

KINDERGARTEN How plants and anfmals get their food
Weather and seasons (observations) How animals protect themselves and their
Interrelationships of plants and animals young
The sun—our principal source of energy Animal babies
Classification of living things Birds and insects in winter
How plants are alike and different Effects of geusons on lives of people, animals.
Farm animals and plants
Care of pets Weather and haw it affects our earth
Indeor plants The tun
Earth and stars The ri00n

GRADE ONE The earth and sky

Simple constellations

Animals and pets Gravity

Where planta live Alr und water
kA i .

re animals live Magiets and forces
Air and water

Seeds, bulbs, plants, and flowers Exploring adace

Day and night GRADE THRLE
Sun, moon, and stars

Seasons snd weather Howr the face of the earth in changed
Fire anrd temperature Moilons of ke eazth
Machines Earth satellites
Stirs and moon

GRADE TWO Weather
Animals of our neighborhood Rocks and soil
Useful and harmful animals Hw animals serve man

O
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Plants and animals of the desert
Plants and animals of the sea
Life cycle of animals

Common birds, trees, and flowers
Forest plants

Conservation

Ocean life

Magnets and electricity

Great names in sclence

GRADE FOQUR

Plants and animals of the past
Earth and its history

Batance of nature

Structure of plants

How weather influences physical life
Causes of seasons

Solar system and the universe
Climate

Rocks and minerals

Plants and geeds

Living in space

Propertiies of air

Time and seasons

Trees

Sun

Milky Way

Great names in science

Use and control of electricity
Space

Conservation

GRADE SIX

Helpful and harmful insects
Improvement of plants and animals
Classification of living things
Food for growth and energy
Energy and simple machines
Climate and weather

Motors and engines
Electriclty and ita uses
Simple astronomy

Elements of sound

Light and heat

Atomic #nd nuclear energy

Great names in science r
Inventions and discoveries

GRADE FIVE Great names in sclence
How living things adapt themselves Space and space travel
Plants and their foods Conservation

iam .
Field Enterprises Educations! Corporation
Chieago, Lllinofs 1966

frem Typical Courss of Study
Wikl H. Naglt

Based upon the scope which you have already prepared and using all
resources avaifable Lo You, prepare a sequence for the science Instructional
program in your school. Discuss it thoroughly with the other teachers in
your school and develop a sequence which you will all use in your science
instruction. Insert a copy in the back of this builetin in the manner sug-
gested on page 196.

Expand the sequence for the grade which you feach in order to include
more details of the sclence instructional program which your class will
explore. Discuss it thoroughly and share ldeas with other teachers who
work at the same grade level. Insert a copy in the back of this bulletin in
the manner suggested on page 196.

It is recommended that this sequence be put in a form which can serve
as a useful resource for unit development. This form should include the
foplca to be studied, specific objectives which may relate to each tople,
references to the activities in this bulletin which are appropriate to each
topic, and other pertinent informaticn.

O
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UNITS

Well-planned teaching units in an elementary school science program help to develon its
structure, direction, unity, and correlation with other subjects and programs and with re-

sources.

Use of teaching units makes it possible to develop an instructional program divided into
broad segments which center on meaningful topics, concepts, and goals. They provide oppor-
tunities for teacher-pupil planning and serve as a framework for bringing together long-rangc
goals, specific vbjectives, broad concépts, important topics, significant activities, meaningful
techniques and procedvres, and appropriate resources. They provide a basis for correlation
between subjects, for student evaluation, and for curriculum evaluation and revision.

Teaching units can include a variety of foctors that are basic to effective Instruction,

1.

oW

Introduction or overview.

Objectives for the unit.

Content (problems, concepts, or subject matter).
Activities and resources.

Evaluaticn materials,

Srom (:‘,\rﬂ‘cdun Planning for Modern Schools

O
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Teaching units can be developed in a variety of useful forms.

Unit Content and Organization

O TRk L3N0

Overview

Teacher's objectives
Initiating activities
Pupil objectives
Learning activities
Materials

—
moL®N

Binliography

New science

vocabulary

Culminating activities

Evaluation
Work sheeta

SAMPLE WORK SHEET FOR UNIT ORGANIZATION

Initiating .
tivities | Basic ) Supplies Texts

nd pupil | Science Learning | Materials |and
objectives| Information { Activities | Equipment| References | Evaluation
from Science fo the Elementary School

Edward Vi-tor

Macmillan Company

New York 1968
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The following unit was developed by the teacher of a fourth grade class. This outline is
provided as an example of one method for designing a science instructional unit. It is not

SAMPLE UNIT

presented here with the intention that it be used, as is, for an actual teaching unit.

WEATHER
(Grode 4}

prepared by

Herman L. Forbes
Falrview Street School
High Point, North Carolina

I. Objectives

II.

A.
B.

@

To explore the nature and causes of weather phenomena.

To stimulate and broaden interest in science through participation in weather
observations, activities, and study.

To provide experience in the use of scienfific approaches and techniques
through observation, measurement, .nalysis and prediction of the weather.

To promote a scientific attitude toward such faetors as weather lore and the
reliability of weather forecasts.

To provide opportunities to ecritically examine information about weather
and to usie this information in solving problems.

To develc}, an awareness of the effect of weather on our daily lives and an
understaading of the importance of weather predictions.

Concepis and Content

A.

B.

C.

Many different kinds of weather are occurring all over the world at the same
time.

The sun heats the land, water, and air of the earth.

As the ev.rth turns, the part of the earth that faces the sun is in the day-
light. Everything becomes warmer as the surn shines on it.

As each part of the earth turns away from the sun, night comes to that part,
and ever;/thing there begins to <ool.

Dne reason for the difference between suminer and winter weather is the
diferenc: in the number of hours of sunlight.

Wh]en clouds hide the sun, wkich is always shining, the weather becomes
cooler,

Water dces not heat as quickly a: land. In the sunlight, the air over water is
cooler than that over land. At ni~ht, land cools more quickly than water.

Air expsnds and becomes lighter when it is warmed.

When light, warn; air meels heavy, cool air. it is pushed up by the moving
cool air. This action keeps the air moving.

On a sunny day the cool air over the water flows under the warmer Jand air
and pushes it up. This is called a sea breeze.

At night, the air over land cools more quickly than the air over water. The
air over l1and flews under the warm air over the water and pushes it up. Thia
is called ¢ land breeze.

16
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There are winds everywhere in the werld. The force of the wind depends on
the difference in temperature batwezn masses of warm and cool air.

Water is always passing into the air in the form of vapor. It comes down
as rain, snow, hail, steet, or mist.

Dewhis little drops of water which condense on ool objects from water vapor
in the air.

Clouds are formed when water vapor collects ir little drops high in the air.
Fog is a cloud near the grouna.

As clouds cool, tiny drops of water join to form big drops, which become
heavy and fall down as rain.

When raindrops fall through very cold air, they freeze and fall as sleet.

Hailstones are formed when a strong wind blows sleet upward again and
again, adding a layer of ice each time. Finally, the hailstones are too heavy
for the wind to keep up and they fall to the earth.

When a cloud becomes very cold, the water vapor in it forms snowflakes in-
gtead of raindrops.

Water passes into the air and falls back again in many forms. It is used over
and over again by living things on earth.

111, Skills
Develop the ability:

1. To use simple weather instruments.

2. To accurately observe and measure weather phenomena.

3. To draw accurate conclusions about the weather from data gatherad.
4

. To use many types of information about the weather for making a valid
analysis and prediction,

6. To follow specific printed instructions in using weather cbservation instru-
ments, in making meteorological measuremoants, and in performing other
related activities.

6. To use reading and language skills in gathering informatisn, in discussing
meteorological events, and in studying the weather.

7. To build and use a vocabulary of meteorological terms.

1V, Materials

Thermometers 2 Pin

Sauce dishes (same size) 2 Paper clip
Water Pencil

Glass jars (with tops) 2 Stapler

Tissue paper T.amp or heater
Dark colored paper Ice cubes

Dry soil Milk bottle
Drinking straw Hot water
Paper, 3" by 4" fagnifying glasz
Mirror Globe

Dark book Shoe hoxes 2
Pane of glass Towel

V. Introductory Activilies

A.
B.

C.

Diaplay books, maps, and reports about the wveather.

Display pictures of different kinds of weathe . A=k pupils to point ont the
things in the pictures which indicate types of weather.

Display picturea of weather instrument:.




D. Discuss the following:
1. Today’s weather.
2. Weather forecasts from newspapers, radio, talevision, and other sources.
3. The effects of weather.

E. Suggcst that pupils tell about the books that they have read about the
weather,

F. Find out what pupils think would be true about the causes of winds, clouds,
rain, snow, hail, sleet, dew, fog, and hailstones.

G. Suggest that pupils who have visited a weather station report on their ex-
periences.

H. Make note of misconceptions about the weather.

VI. Procedure

A. Launch
Arouse enthusiasm by building on pupils’ experiences.
a. See V. Introductory Activities.
b. Note misconceptions.

B. Organize
1. Provide time for pupils to browse among displays.

2. Determine:

What we want to know.

Where we find the answera.

How we get the facts.

. What problems are involved.

Which problems are most important,

What our needs for groups or committees are.
g. How we shall build our vocabulary.

C. Learn (Class and Group Activities)

1. Use the following reference as a base for the study:
Schneider, Herman and Nina. Science in Your Life. Boston: D. C. Heath
and Company, 1964, Unit III, pp. 49-76. (Pages listed below refer to this
text.)

2. Discuss the pictures on pages 48-49. Ask the children to point out the
things in the pictures which indicate types of ‘1eather.

3. Have the class read page 49. Help them to determine which of the phrases
used to describe the different kinds ¢ weather best answers the question,
“What kind of weather are you havi.g right now?"

4, Compare weather reports in different places. Are they the same?

5, Have the children go outdoors and feel with their hands how much warni-
er the land is in the sun than in the shade.

6. Let the children experiment with a bright light and different objects to
see that light may be reflected, absorbed, or in some cases, may pass right
through a material. Let the children feel the objects before and after the
bright light has been applied.

1. Let the children, working in small groups, try the experiment on page 52
{with the globe and light) to see how day and night follow each other.
After the experiment with the globe, ask the children to voice their
opinions on the common sayving, “The sun rises aiid the sun sefs.”

8. Let someone draw a mark around the area where the sun shines on th
chalkboard, floor, and window sill. Every half hour, mark the new outline.
Notice how the spot of sunlight has moved. Discuss whether it was the

e oo gow
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10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

earth or the sun that moved.

Plan a series of observations over a period of a week. Have individuals

note the temperature at the beginning of the school day, right after noon

when the sun is high overhead, and again at the end of the school day.

Fhstab}ishht that the earth dces warm up in the sunlight and cool off during
e right.

A bright, sunny da¥ in winter is not as warm as a bright, sunny day in
summer. It is the same sun shining. What makes the difference? Do the
expe_r’iment on page 53, “How does time in the sunlight make a differ-
ence?”

Ask questions about the pictures on page 54 tc poir. out that the sun
rises and sets in different locations and at different times.

Do the experiment on page 55 to help pupils understand why the land is
not heated as much on a sunny day when clouds block off some of the
sunlight.

Do the experiment on page 57 to see if a dish of water or a dish of soil
warms faster. Be sure to put the thermometer just beneath the surface of
the soil. It will take a long time for the heat to travel to the bottom of
the dish of seil.

Do the experiment on pagr 58 to see if a dish of water or a dish of soil
cools faster.

Have children experiment, as suggested in the experiment on page 60, to
find out where winds are blowing and in what direction they are moving.
Have them account for the winds in terms of colder, heavier air moving
in and pushing up warmer, lighter air.

Place the following wind chart on the bulletin board:

Kind of Wind What It Does

Breeve Moves leaves on trees

Light Wind Moves small branches

Fresh Wind Blows flaga and vind vocks sfraight out
Strong Wind _Sways trees back and forth

Gale Breaks branches, knocks down signa
Hurricane Uproots trees, damages buildings

After discussing the racts in the chart, the children may want to copy it
iiito their notebecks for future reference.

List the words rain, fog, snow, mist, clouds, hail, sleet, frost, and dew on
the board. Have the children find out just what these words mean so that
they may use them in their discussions to express precisely what they
wish to say.

go the experiment on page 64 to find out where water -nes when things
ry.

Da the experiment on page 66 to find out what happens when water vapor
is cooled.

Plan and do a few experiments to see what factors raake water evaporate
faster.

a. Place two wet spots on the chalkboard and fan one to see that moving
air evaporales water faster.

b. Place wet spots on a cold dish and on a warm dish to see if tempera-
ture affecis evaporation.

. See ‘f moisture in the air slows the rate of evaporation. Put two wet spots

on the board and then hold a shoe box with a wet towel in the bottom of
it over one of the spots and a dry shoz box over the cther spot.

149
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22.

23.

24,

26.
27.

28.

28.

Discuss with the children how dew is formed and have them perform the
experiment on page 67, in which dew is formed on a jar of ice water,

Discuss the kinds of clouds that the pupils have observed. List the terms
gged in their descriptions. Perform the cloud-making experiment on pagse

Suggest that the class keep a record of the kinds of clouds which they gee
in one week’s time. Tell the pupils that they should look for the following
things each time they observe clouds:

a. What was the weather like when those clouds were seen?

b. Were there quick changes in the kinds of clouds?

¢, Did the weather change too?

d. How did the clouds move—quickly or slowly ?

e. Were they high in the sky or low near the ground?

Make frost by adding salt to a can of crushed ice. The salt melis the ice.

As the ice melts, it cools the can below the freezing temperature. Frnst
forms on the outside of the cold can.

Discuss with the children ways different kinds of precipitation are formed.

Ask the children how advance notice of weather conditions is helpfu! to

us.

Things to do

a. Keep a class weather chart. Show weather conditions which include the
following: ouidoor temperature, sky conditior, rain or snow, wind
direction, and wind speed.

b. Keep a record of the weather predictions from the newspaper, radio,

r television for a week. Compare the predictions with the class
weather chart. Is the weatherman always right?

c. Goon a tiip *, a nearby stream, river, pond, or some other body of
water. Take a thermometer. Keep a record of the temperature at dif-
ferent places along the way, Observe the size, shape, color, anid move-
ment of clouds. Compare the teriperature of the water with the soil
nearby. Note the speed of moviug air along the way.

d. Ileirég cotton, make a three-diniensional mura! of the different kinds of
clcuds.

e. Make a weather staticn and observe, record, and predict the weather.
f. Collect pictures showing different kinds of weather. Tell how people
and animals change the things they do when the weather changes.

g. Plan a visit to a weather station to learn about weather forecasting,
to increase interest in scientific procedures, and to increase apprecia-
tion for the work of scientists.

h. Explain what causes the various air currents in the home—in the
kitchen, near open windows, near air ducts, aid elsewhere.

i. Try to find a toy that operates by use of air pressur air currents
and explain its operation.

J. Look for places i the indoor environment where water evaporates ang
condenses. Explain the conditions that are responsible. Explain how
these conditions are similar to those outside that cause precipitation.

k. Select some weather “sayings" and try to test their accuracy by ob-
servation.

Correlation (Language Arts)

a. Use a variety of source materials.

b. Read to find answers to questions, to get additional information, andg
to verify conclusions.

c. Prepare outlines, summari.s, and repot ts,



O

ERIC

Aruitoxt provided by Eic:

30.

32.

PORMEQ

an o

Write letters to agencies for materials and information.

Keep notebooks.

Spell words related to weather.

. Improve communication skills through oral reports, discussion, etc.

orre]atlon (Social Studies)

Find out what the weather is like in another land. Compare it with
the weather in our locality. What makes the difference or similarity?

Locate places on maps that have unusual weather conditions.
Study the effects of the weather on ways of living around the world.

Obtain some weather maps. How do they differ from other maps?
What can be learned {rom them?

Correlation (Arithmetic)

"o Rr T

Read and racord temperatures.

Record information on a weather chart.

Measure rainfall.

Compute the average rainfall and temperature.

Graph temperatures.

Measure time and materials accurately as needed in experiments.

Correlatlon {(Health)

a.

b.
, Correlation (Music)

C.

d.

€.

a.

b.

Develop concepts about safety and weather, the effects of weather on
work and play, weather and foods, and clothing and weather.

Gather information on the relationships between climate and health.

Learn songs related to the weather.

Select songs from:

Murs2li, Tipton, Landeck, Nordholm, Freeburg, and Watson. AMusic
Near and Fur, Book F'oir. Chicago: Silver Burdett Company, 1956.
(Page references below refer to this text.:

“Growing Power from the Sun,” p. 9

“The Rain Has Stoppad,” p. 16

“Long Summer Day,” pp. 18-19

“Blow Away the Morning Dew,” p. 20

“Weather Signs,” p. 94

“Blow, Ye Winds,” p. 100

Listen to records

“Winter Wind,” Eftude Opus 25, No. 11—Chopin

Create a dance. Use the movements of snowflakes as a theme.
Write songs about the weather,

. Correlation (Art)
a.

b.

Make drawings and sketches of weather concepts.

Use the following suggested titles and others for painting:
“The Kind of Day It Is”

“The Weather Station”

“A Bad Sterm”

“The First Snow”

“Walking in the Rain”

“A Beautiful Day”

“Our Beautifu! Sky Changes Color"”

Design weathe: instriments.

. Study these paintings-

“Fog Warning"—Homer
“Winter in Maine"—¥Kent
Construct mobiles.

21
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VII. Evaluation
A. Daily Appraisal

1.
2.
3.
4,

What have we accomplished today?
How well have we done our work?

Are we improving?

How and what do we need to improve?

B. Judge Pupil Progress

1.

2

Choice of books and written materials.
Quality of collections, drawings, or writings.

3. Change in attitudes toward each other.
4. Growth of ability in critical thinking.
C. Content
1. Did the subject matter open doors for the children?
2. Could the children state the problem?
3. Did the children arrive at conclusions themselves?
4. Did the children s'nderstand the concepts?

D. Summary and Testing Exercises

1,
2.

Teacher-made tests.
Tests (Science in Your Life, Teachers Edition, pp. 297-298).

VIIL Instructional Materials
A. Books

1.

10.

Blough, Glenn 0., Julius Schwnitz, and Albert J. Huggett. Elemcrtary-School Sci-
ence and How to Teach It, Revised Edition. New York: The Dryden Press, Inc., 1958,
pp. 187-230

. Craig, Gerald 8, Science for the Elementary-School Teacker, New FEdition. Boston:

Ginn and Co., 1958, pp. 392460

. Fenton, Carroll Lane and Mildred. Our Changing Weuther. New York: Doubleday and

Co., Inc., 1954

. Feravolo, Rocco V. Weather Experiments. Champaign, [llinois: Garrard Publishing

Co., 1963

. Friskey, Margaret. The True Book of Air Avound Usr. Chicago: Children’s Press, 1953
. Gaer, Joseph. Everybody’'s Weather. Philadelphia: J. B, Lippincott Co., 1944
. Gallant, Roy A. Exploring the Weatker. Garden City, New York: Garden City Books,

1057

. Gibson, Ger.rude Hevener. About Qur Wealber. Chicago: Melmont Publishers, Ine.,

1961

. Larrick, Nancy. Junior Science Book of Roin, Hail, Slcet, and Snow. Champaign.

Ilinois: Garrerd Publishirg Co., 1961
Meye . Jerome 8. Picture Book of Weather. New York: Lothrop, Lee and Shepard
Co., Inc., 1948

22
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11.

Parier, Bertha Morris. The Golden Book of Science for Bc_s and Girls, Revised Edi-
tisn. New York: Golden Press, 1963

12. Pondendorf, Illa, Weather Expcriments. Chicago: Children’s Press, 1961

18. Schneider, Herman and Nina. Let’s Find Out. New York: William R. Scott, In2.,
1956

14, Tannehill, Ivar Ray. All About the Wcather. New York: Random House, Inc., 1953

15. Waller, Leslie. A Book to Begin on Weather. New York: Holt, Kinehart and Winston,
1959

16. Zim, Herbert S. Lightning and Thunder. New York: William Moirrew end Co., Inc,
1952

B. Films

1. “How Weather Helps Us,” 11 minutes, black and white, Coronet Instructional Films,
1957

2. “Air and What It Does,” 11 minutes, black and white, Encyclopedia Britannica Films,
1962 '

3. “How Weather Is Forecast,” 11 minutes, black and white, Coronet Instructional Films,
1958

4. “Thermometers ard How They Work,” 10 minutes, color, Encyclopedia Britannica
Films, 1963

6. “Weather: Why It Changes,” 11 niinutes, black and white, Corcnet Instructiona! Films,
1962

6. “What Makes Day and Night,” 8 minutes, black and white, Young America Films,
1947

7. “Wind and What It Does,” 11 minutes, biack and white. Encyclopedia Britannica

Films, 1963

C. PFilmstrips

1. “Weather,” color, Young America Films

os o

“How Heat Causes Expansion,” color, Jam Handy

“The Sun, Weather Maker,” color, Curriculum Films, Inc.
“Water in Weather,” color, Curriculum Films, Inc.

“The Weather Bureau,” color, Curriculum Films, Inc.

Using all of the resources available to you, develop a plan for the prepa-

ration of units to be used in the science instructional program. Devise a
long-range plan which includes not oniy development but alss regular
evaluation and revision of units. Insert a copy of this plan in the back
of this publication in the manner suggested on page 196.
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P\t ACTIVITIES

N .',: .Me“

Meaningful activities in an elementary school science program serve a number of pur-
poses. They promote active learning, broader participation, and greater interest on the part

of the students; assure better adaptation of curriculum to varied student abilities; and afford
experience in scientific procedures, methods, and techniques.
More speciicolly, oppropriate activities offer opportunity for children —

To learn science by beceoming involved in the very kind of work which scientists
engage in.

To related the study of science with other nanipulative and icarning skills.
To perceive the relationship of science to the world around us.

By utilizing a variety of approaches and procedures, activities can be adapted to a wide
range of student abilities,

To be meaningful and effective, activities should be —
Carefully integrated into the total science instructional program.
Assigned to the appropriate grade level in the science instructional sequence.
Performed by the childr:n.
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Teacher demonstrations may be used to provide variety in teaching technique, to com-
pensate for a lack of equipment, or to avoid the possibility of danger to the children. How-
ever, when pupil-performed experiments are possible, teacher demonstrations should not be

considered an acceptable substitute.

The foliowing activities relate to topics which are most likely to be
explored in an elementary school science program. After a seguence has
been developed, a careful study should be made of the basic understandings
and the activities which have been designed to assist in the teaching of
these understandings. In the color block beside each activity, write in the
grade or grades at which it is felt that the activity should _be used. An
aclivity may be assigned for use in more than one grade, provided that the
repetilion serves some useful purpose.

Notes should be made in the margins concerning the use of the activities,
with cross references to other activities which support the basic under-
standings, and references to souvces of additional activities which are
considered useful.

Each activity is numbered. The following index provides a key to the
activities related to particular areas of science.

INDEX TO SCIENCE ACTIVITIES
Activity
Topics Numbers
I. Introduction o Science .........cccccveiiiiiininiiiiiiiienieiniiens e e 1- 16
I Living Things .o e sanees 17-130
A, Our Bodies ..ot e 17- 42
B. AnIimals ..o e e e 43. 87
€. PLOnEs i e e 88-130
HI. Motter ond Energy ..........ccccooiiiiiiiiiiiiiccrie e cea e 131-334
A, MAHEr ..o e v 131-147
B, ERergy i e 148-153
C. Atomic ENErgy .....cooooiiiiiiiiiiiecice e 154-160
D. Chemicol Energy .........cccoccieiiiniiiiiiiiciiii et e 161-186
E. Heal ENErgy ......cccooeivviiiiiiiiiininninisne e iineennneaeesscnnesnnnens 187-209
F. Wave ERergy ... .ottt s saee s 210.256
G. Mechonical Energy ..o, e 257-295
H. Electrical Energy ........c..c.ccccoimmviieiiiniiiiiiericeveeeeeae s 296-334
IV. Eorth ond 5pace .........cccoooiiiiiiiiiiii e 335-445
A Borth s 335-370
B. Earth's Atmosphere ..........ccciiiniiiiieciniiiin e e 371.408
€. SPOCE o 409-445
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. INTRODUCTION TO SCIENCE

1. Almost everything around us is related to science.

ACTIVITY
MATERIALS: pencil, paper

Have the children list all of the things which they see during a particular
gay that scientists study and learn about. The following day, compare and
iscuss lists.

2, There are many different types of scientists who do many different kinds of work.

ACTIVITY A
MATERIALS: books about scie.ne
Have the children look through as many books about science as they can
find and make a list of the things which these books are about.
ACTIVITY B

If there is a university, college, industry, or research center near the
school, arrange to visit it in order to have the children see scientists, the
equipment they use, and the work they do.

3. Scientists are men and women with many interests but with a particular inderest In science.

ACTIVITY

Invite a scientist from the community to come to the classroom to talk to
the children and answer questions about science and scientists.

4. Scientists learn through obseivation and cxperimentation.

ACTIVITY A
MATERIALS: candles, matches, ruler, quart jar,
gallon jar

Examine an unlighted candle carefully. Using any meeans available, learn
as much as possible about the candle. Make a list of these observations.
Included can be such things as length, diameter, color, material make-
up, ete.

Light the candle. Again, through experimentation, measurement, and

observation, record as many facts about the candle as possible. There is

no limit to the kinds of things that can be explored. What is the flanie like?

How longs will it burn when covered with a quart jar? Is there any rela-

tionship setween the last two questions? How close can you hold your

?ﬁnd above the flame? Keep asking questions and finding a way to answer
em.

Con.pare observations about the candle after you put it out to the obser-
vations which were made before lighting it.

ACTIVITY B
MATERIALS: small box, variety of small objects, magnet

In srder to provide children with an opportunity for careful observation
and experimentation, obtain a box about the size of a cigar box. Place
several objects of different sizes, shapes, materials, and possibly one with
an odor in the box. Seal it shut. Ask the children to describe the box in
as much detail as possible. This will require looking at it, feeling it, lifting
it, and even smelling it. In order to determine the contents of the box

ERIC
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Introduction to Science

without opening it, the children will have to <evise numerous experiments
and carry them out. For example, a round ohject will roll in all directions,
a cylindrical object will roll in. one direction but when tilted at a right
angle it will not roll, and an object with a flat side will slide. When the box
is shaken, metal and glass objects wi'l tinkle upon striking one another.
A magnet will hold certain metal objects in a position from which they
will fall or slide vhen the magnet is removed. And su, through a variety of
such ex.periments, the contents of th:c ox can be identified.

5. Scientists sometimes find it hzipful to appreach a prablem in orgonized stoges,

ACTIVITY

MATERIALS: flashlight

One of many procedures for approaching a scientific problem is to follow
steps such as the following:

¢ Define the problem
Gatller information
For:a a hypothesis
Test the hypothesis
Draw a conclusion
¢ Test the conclusion

INlustrate the use of these steps by doing something to a flashlight to make
it inoperable. This can be accomplished by uinscrewing the iight bulb,
turning the cells around, putting in burned out cells, or some other pro-
cedure. Have the children follow the six steps outlined above to determine
what is wrong with the flashlight.

6. Scientists search for facts oand arc suspicious of superstitions and opinions.

ACTIVITY A

ACTIVITY B

MATERIALS: advertisements

Examine several advertisements. Discuss the basis for statements and
claims which are made for the product. Separate the facts from catch
phrases and opinions.

MATERIALS: horoscopes, superstitions and common “sayings"

Examine superstitions, common sayings, and predictions of the future.
How many of them seem to be based on some definite evidence? Which
ones should be believed and which ignored?

7. A career as o scientist requires ability and training.

ACTIVITY A

ACTIVITY B

MATERIALS: letter paper

Have the children write to agencies and compa~'2s which employ scien-
tists and request pamphlets on scientific career opportunities and the re-
quirements for applying for such careers. Discuss the contents of these
pamphlets and summarize the types of ability and training which are
mentioned most often.

Ask 8 high school science teacher or a scheol guidance counselor to visit
the class and discuss the ability and training which is neceszary to become
a scientist.

Co
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10.

12,

13,

ACTIVITY B

Special apporatus has been designed for use in scientific investigetions.

ACTIVITY )
MATERIALS: scientific apparatus, paper, crayon, table

Assemble several pieces of scientific apparatus which are commonly used
in science demonstrations and experiments. Label each with its proper
name and prepare a display on a table. Question the children from time to
ti-ne of what each piece of apparatus is. (See Appendix D for examples
of apparatus.)

The study of science requires understanding many new words.

ACTIVITY
MATERIALS: notebook

Have each child keep 2 list of new words which he encounters i1 his study
of science during the year along witk their meauings. These words can
be used by tle teacher in vocabulary and spelling drill.

The study of science requires accurate measurements.

ACTIVITY
MATERIALS: measuring devicea

Have the children explere their community and list all of the devices

which they can find that are us2d in making measurements. When pos-

sible, bring some of these devices to the classroom. Discuss the ones

which were seen and those which are available for examination, Whn!

types of measurenients are made? How do these devices compare in accu-
| racy of measurement?

Scientific information is dis*ributed through special science publications.

ACYIVITY
MATERIALS: science journala and publications

Search the school library and any other iibraries in the comimunity for
magazines and journals which deal exclusively with science. Examir:
them for information conceirng the publisher and the type of artich.:
which each one ccntains.

Siientists [elong to professional societies along with other scientists who have similer intercst:.

ACTIVITY
Assign children in the clasz to interview scientists, engineers, doctor:
centists, and other individuals in the community who belong to scienti
societies. Learn what these societies are and what the main zoals and
purposes of each are. Have each child report hia findings to the class.

Scientitic investigotion helps roise the stondard cf living within o country.

ACTIVITY A
Determine the number of children wiio have at least one parent employ
in an occupation or profescion which either deals with or results fro-n
recent scientific advances. Included could be employment in synthetic fil
mills, electronic industries, medical centers, plastic industries, etc.

Have the children look around them and identify everything which =
product of scientific discovery and advancement. Discuss the 2Fects whi.
these discoveries have upon the way in vhich we live,

R




Introduction to Science

14. Science has developed gradually over the ages.

15.

16.
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ACTIVIYY

MATERIALS: references

Have the children search the library for pictures in books which illustrate
stages in man’s use of machines, -:orrmunication devices, transportation,
ete. Discuss the gradual development in science and technology.

Many men and women have contributed to our present knowledge of science,

ACTIVITY

MATERIALS: chatkboard, references

Have each child consult references on a different scientist and be nrepared
to tell briefly when the scientist lived and the general field of his or her
work. List the names on the chalkboard &s they are mentioned. After all
are listed, group them according to the field in which they worked and list
them in chronological order within groups.

Pure sciernce is the study of the principles of science. Applied science is the development of
uses of these principlss,

ACTIVITY

MATERIALS: two bar magnets, electric motor

Demonstrate that unlike poles of a magnet attract and like poles repel.
This is a scientific principle. Turn on an electric motcr (an appliance such
as an electric mixer or electric drill is suitable). The motor is an appli-
cation of the attraction and repulsion of magnetic poles. Have the children
think of other such examples.
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A. Our Bodies

17. The body hos many ports thoi work together to keep it healthy.

ACTIVITY A
MATERIALS: animal parts

Obtain frota farms, butcher shops, or the dinner table things that can be
examined to help the children better understand the parts and the struc-
ture of the body. Bones, hearts, livers, and a wide variety of other animal
parts are readily available. Examine and discuss them.

ACTIVITY B
MATERIALS: paper, crayons, bulletin board

List the names of the parts of the bedy which are visible on the outside of
the body. List for each some of the things which that part does for the
body. Ilustrate the lists with drawings of the body parts and drawings
of what these parts do to help the body. Arrange the list and drawings
on a bulletin board.

ACTIVITY €
: MATERIALS: broiler chicken
Examine the joints and muscles of a broeiler chicken. Compare them with
those of a human being.
ACTIVITY D
MATERIALS: paper, penci}
List the names of some of the internal parts of the body. For each, lisi
some of the things which that part does for the body.

18. We become aware of our surroundi.gs through our five senses.

ACTIVITY A
Our senses warn us of danger and protect us from injury. Have the chil-
dren discuss ways in which their senses have helped to keep them from
being hurt.

ACTIVITY B

{Smsll) MATERIALS: blindfcld, variety of materials with odors

Blindfold a child and have him identi{y a variety of materials such as
food, plants, perfumes, etc., by their odors.

ACTIVITY C
{Touch) MATERIALS: sharp pencil

In order to have the children gain a better understanding of the role
which nerve endings play in sensing pressure, hoat, cold, and pain, have
each child mark off an srea on the back of the first joint of his middle
finger. Using a sharpened pencil, have him carefully press the point firmly
against the skin at many places within the area. Have him experiment to
determine the places within the marked area which produce each of the
sensations mentioned.

CAUTION: Do not ottanpl this activity if yon feel thatl thore is any
chance that the -hildren might injure themselves while doing it.

O
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Our Bodies

ACTIVITY D
(Hearing) If the schoe! nurse has access to equipment for testing hearing, ask her
to bring it to school and demonstrate it to the children. If possible, have
each child tested.
ACTIVITY E
{Toste) MATERIALS: 4 water glasses, water, toothpicks, salt,
[ugar, lemon, alum (used in making pickles),
paper, peneil
Different parts of the tongue are sensitive to different tastes. To deter-
mine which parts are sensitive to vach taste, prepare solutions of sugar
(sweet), lemon (sour), salt (salty}, and alum (bitter). Using toothpicks
which can be disposed of after use, apply the different solutions to dif-
ferent parts of the tongue. Prepare a drawing of the tongue and indicate
the parts which are most sensitive to each taste.
TONGUE \
18 E
ACTIVITY F

MATERIALS: blindfold, onion, apple
Blindfold a child and have him hold his nese. Have him taste a piece of
onion and a piece of apple. Can he distinguish between them?

19. Our bodies exhale carbon dioxide. {respiratery system)

ACTIVITY
MATERIALS: limewater, drinking glass, soda straw

When limewater reacts with carbon dioxide, & white substance is formed.
To demonstrate one way in whicli carbon dioxide gets into the air, half
fill a drinking glass with fresh limewater. Exhale through a straw im-
mersed in the limewater, bubbling your breath through the limewater.
Observe and explain any changes.

O
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LIVING THINGS

20. Our muscles enable us fo move. (muscular system)

ACTIVITY A
MATERIALS: fresh chicken foot, tweezers
Secure a fresh chicken foot from a meat market. Locatz the tendons where
the cut was made and pull them with tweezers, Observe how they cause
movement of the foot.

ACTIVITY B

Sit at a table and place your right elbow on the table. Move Your right
hand up and down while feeling the upper part of your arm with your left
hand. Notice how the muscles move with the movement of your hand.
Discuss. T.ocate other muscles in your body.

21. The pumping heort circulates blood throughout the body. {circulatory system)

ACTIVITY A
MATERIALS: inexpensive stethoscope
Using a stethoscope, allow the children to listen to the sounds made by
their hearts as they beat and pump blocd throughout the body.
ACTIVITY B

Teach the children to count their pulse rate by placing their fingers on
their wrists. Have thein count their pulse rates before and after exercise.
Discuss why the heart speeds up during exercise in erder to provide food
and oxygen to the body and to carry off waste matarials.

22. Food is digested in order to convert it into o form thot is usefu) to the body, (digestive system)

ACTIVITY
MATERIALS: fish, scalpel or sharp scissors, picture or dia-
gram of human digestive tract, references

Catch a fish or obtain one from a meat market. Cut it open and examine
the digestive tract. Compare this with a picture of the human digestive
tract. Gather information on and discuss what happens to food at each
locution 1n the digestive tract.

23. Bones provide support for the body. {skeletal system)

ALTIVITY
MATERIALS: rag doll

Demonstrate the lack of support in a rag doll and how it is possible to
bend its arms and legs in any direction. Contrast this flexibility with our
boddies. W hat is it within our bodies that makes them more rigid? How
would it affect us if our bodies were like that of a rag doll?

24. The brain is the center of the nervous system. {nervous system)
ACTIVITY
MATERIALS: poster paper, crayons, references

Draw the outline of a man. Within this outline, draw the brain and the
spinal cord. Using references, gain as much background as you can for
filling in a network of the more important nerves leading from the eyes,
ears, arms, legs, ete,

25. Hormones are chemicols which help to control our bodies. (endocrine System)

ACTIVITY
MATERIALS: references
Gather information about hormones. Prepare a chart cn the hormones
Q
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30.
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that are secreted in the body, what control they have on the body, and
what happens if too much or 100 litile of a hormor~ is secreted.

Our skin serves to protect the body, control body temperature, ond dispose of body waste.
(integumentary system)

ACTIVITY
MATERIALS: references

Have each child examine his skin carefully and list those characteristics
which describe it. Seek information albout, and discuss the ways in which
the skin acts in body protection, temperature control, and waste disposal.

Cleanliness is impoitant in keeping thoe body healthy.

ACTIVITY
MATERIALS: paper, pencil

Have the children discuss and suggest habits of cleanliness which are im-
portant to keeping the body healthy. These should include such things as
bathing, brushing teeth, washing hands, etc. After several important
habits have been discussed, have each child prepare a chart on which ho
can check off whether he is performing these importan* tasks.

A healthy body needs regular exercise.

ACTIVITY
Consult the local school physical education supervisor for a suggested pro-
gram of exercises to be begun and carried out during the school year.

A heolthy boa. neceds rest end sleep.

ACTIVITY A
Have the children discuss how they felt on a night when they stayed up
particularly late or an occasion when they had to go for a particularly long
period of time without sleep. How did lack of sleep affect them?
ACTIVITY B

MATERIALS: paper, pencil

Have each child keep a record of the number of hours he sleeps each
night. Compare these reccrds with normal requirements. Calculate the
average hours of sleep per day for each child and the average for the
entire class. Compare these averages with normal requirements.

Proper care of our bodies con help prevent discaie.

ACTIVITY A
Discuss with the children the importance of proper clothing, adequate
nourishment, regular toilet habits, brushing teeth, bathing regularly, and
other personal habits that prevent disease.

ACTIVITY B

MATERIALS: letter paper, envelopes, stamps, pencils

Have the children write letters to various local agencies such as the public
health office, heart association, tuberculosis association, Red Cress, ete.,
for information on the causes and methods of preventing disease.

A3
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31. Good public health habits help cantrol the spread of disease.

ACTIVITY

MATERIALS: paper, crayons

Invite the school nurse to discuss with the children important public
health habits which they can develop to assist in cutting down disease.
Have each child prepare a poster which illustrates one of these habits or
rules. Display the pc ters in various parts of the school.

32. Communicaeble diseases are caused by microorgonisms.

ACTIVITY

33. Antiseplics can be

34.

3s.

ACTIVITY

MATERIALS: 3 apples (one partially rotten), 2 needles, match

Sterilize a needle in a flame. After it cools, pierce the rotten spot on the
damaged apple. Use the contaminated needle to pierce the skin of one of
the other apples in several places. Tag the apple which has been pierced
with the contaminated needle and discard the needle and rotten apple.
Sterilize the other needle in a flame and use it to puncture the skin ef the
third apple in several places. All other factors being equal, the apple
which was punctured with the contaminated needle will begin to decay be-
fore tha apple punctured with the sterile ncedle. Relate this experiment
to the spread of disease by: germs.

used to conteol germs,

MATERTALS: beans, test tubes, cotton, a variety of
antiseptics (iodine, alcohol, etc.)

Microorganisms which cause decay are essentially the same as germs
which cause disease. To determine how effective antiseptics are in con-
trolling germs, place about five beans in each of several test tubes. Cover
the beans with water. To each test tube add 10 ml. of antiseptic using a
different antiseptic for each test tube. Maintain one test tube without
antiseptic as a control. Plug the tops of the test tubes loosely with cotton
and store in a dark, warm place. Observe the tubes periodically to detect
decay. Which beans decay first? Which antiseptics seem most effective?

Diseases couse chonges in the body which con be recognized as symptoms of diseases.

ACTIVITY A

ACTIVITY B

Diseases affect all
ACTIVITY

Have the children describe the symptoms of diseases which they have
had, such as measles, mumps, chicken pox, ete.

Contact the local public health service and such agencies as the tubercu-
losis society, heart association, and cancer society to gain pamphlets,
speakers, films, and information on symptoms of various diseases.

aspects of our society.

MATERIALS: statistical reports on diseases

Obtain information from newspapers, magazines, and health departments
on the disease rate at the local, state, and national levels. Gain permission
to examine yvour school's contagion reportz. How many days of school
absences are due to illness each vear? How much do indistries lose be-
cause of warkers’ illnesses ? What wre some of the other e.fects of diseuse
on our society ?
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Our Bodies

36. Speciol precoutions ar: taken to control communicable diseoses.

ACTIVITY
Invite a public health worker to discuss with the class what his ageicy
does to reduce the spread of communicable diseases.

37. Some diseases con be prevented by immunization.

ACTIVITY A
MATERIALS: personal heaith records, ref.rences

Have each student bring to school a list of diseases for which he has re-
ceived some sort of immunization treatment. Discuss the methods by which
immunization treatments are administered. Determine the diseases for
which all of the children have been immunized. Explore references to
learn more about the diseases for which the children have been treated
and discuss why this treatment is so important to them.

ACTIVITY B
MATERIALS: references

Assign reports to individual students on scientists, such as Jenner, Pas-
teur, and Salk, who have contribnted to our knowledge of immunization
againast diseases.

38. Sonitary practices reduce the spreod of disesse.

ACTIVITY
Invite the school janitor and a cafeteria worker to describe for the class
methods which they use to prevent the spread of disease and to insure
that the school receives a high sanitation rating.

39. Our bodies need o variety of foods.

ACTIVITY A
MATERIALS: food packages
Examine various food packages and record what vitamins and minerals
are present in each. Look also for the presence of fats, carhohydrates and
proteins. Empty packages can be brought to schoo! and displayed.
ACTIVITY B
MATERIALS: magazines, scissors, paper, references,
bulletin board
Vitamins are important to body health. Consult references to determine
what the various vitamins are and what foods contain them. Prepare a
section of a bulletin board for each vitamin, and fill in the section with
pictures from magazines of foods which contain the vitamin.
ACTIVITY C
MATERIALS: magazines, scissors, paper, references,
bulletin board
Carbohydrates, fats, and proteins are three important types of food. Con-
sult references to determine what foods belony in each group. Cut pictures
of examples of each from old magazines and prepare a bulletin board
about them.
ACTIVITY D
MATERIALS: bulletin board, SCISR0TS, paper, string,
references

. Cut out the figure of a child and mount it on a bulletin board. Surround
LS
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LIVING THINGS

the child with tabs of paper on which are written the names of various
vitamins and minerals. Run a string from the name of the vitamin or
mineral to the part or parts of the body to which it is important.

40. Dairy foods, meat group foods, vegetables and fruits, and breads and cereals compose the four
categories of vital foods.

ACTIVITY A
MATERIALS: references, poster paper, crayons
Divide the class into four committees. Have each committee prepare a
poster on one of the four basic food groups. Include on the poster what
the group is, what foods are represented, and what nutrients these foods
contain,

ACTIVITY B

MATERIALS: poster paper, references

List as many things as you can think of which our bodies do. Under each,
list the food group or groups which are important ta the body in accom-
plishing this function.

41. Healthy bodies need o balonced diet.

ACTIVITY
MA JERIALS: paper, pencil

Have each child prepare a chart with the days of the week down the side
of the paper and the four basic food groups across the top. On this chart,
have him check off the number of servings of each food group which he
receives each day during the week. At the end of the week, compare with
minimum requirements and discuss. The opportunity is available to iden-
tify children who are receiving an inadequate diet. Care should, of course,
be taken to avoid embarrassing any of the children.

42. Good eoting habits ore impartant to good body nutrition.

ACTIVITY
MATERIALS: pencil, paper
During one day, have each child keep a record of what he eats, the ap-
proximate amount of each food, and the time of day al which it was
caten. Analyze these records to determine whether good eating habits
were practiced. Consider all aspects of nutrition such as balanced diet,
number of calories, between-meal snacks interfering with meals, ete.
Q
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Animals

B. Animals

43.

44,

45.

46.

47.

48.
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Many different animals liva around wus,

ACTIVITY
MATERIALS: pencil, paper

Have the children list all of the animals which they can find living around
their homes and school. Inclvde all mammals, birds, fish, insects, worms,
and other animals; many may require some searching to find.

Animols vory in body structure to suit their porticular habits and environment.

ACTIVITY
MATERIALS: available animals, pictures of animals

Examine and compare a variety of animals. Discuss why certain body
parts and characteristics are suitable for one anim:] but not another. For
example, why are webbed feet good for a frog but not for a horse?

The habitat of an animal is the place where he is ususlly found.

ACTIVITY
Observe undomesticated animals which live nearby. Small mammals, birds,
fi:'h, and insects provide good subjects. Describe the habitat in which cach
lives, Discuss reasons why the habitat of one animal might be completely
unsuitable for another.

Some animals (herbivorous) eot plonts, and some onimals (carnivorous) eat other animals.

ACTIVITY
MATERIALS: available animals, references

List those animals which live primarily on plants and those which depend
mainly on other animals. Discuss the characteristics and body paris of
various animals which are particularly suitable to their method of fuod
getting.

Living things reproduce their own kind,
ACTIVITY
MATERIALS: animal cage, male and female hamsters

Breed a pair of hamsters. Obzerve the female hamster carefully through
pregnancy, birth, and care of her young.

Some onimol young pass through stages during which they do not resemble their porents,
whereos other animal young resemble their parents during ofl stoges of development.
ACTIVITY A

MATERIALS: references

Locate pictures of animals and their youny. Display them in two groups:
baby animals that resemble their parents and baby animals that do not
resemble their parents,

ACTIVITY B

MATERIALS: jar, veast, banana, fruit flies, paper
towel, glass bottle, wad of cotton

Prepare a medium for keeping fruit flies by dipping a piece of ripe banana

into & veasl suspension. This vcast suspension can be prepared by dis-

solving a quarter of a package of yeast in about a half cup of water.
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Remove the banana and put it, with a strip of paper towel, into a cleun
glass battle.

Capture some fruit flies arcund soft grapes, bananas, or any other fer-
menting fruit. Put them in the botile and seal it with a wad of cotton.
Observe the various stages of development of the fruit fly and how the
young pass through stages during which they do not resemble their
parents. The eggs appear as white specks. Larvae look like white worms,
Pupae are small, brown, and cigar-shaped. The adult is the familiar form.

Animals move in a variety of ways.
ACTIVITY
MATERIALS: available animals

Observe all available animals and notice how they move from one place to
another. Some animals use more than one method. Observe, compare, and
discuss.

Animaols help man in mony ways.

ACTIVITY A
MATERIALS: references
Locate books, either fiction or nonfiction, which contain stories about
helpfu] animals. Numerous stories exist about dogs, horses, dolphins, etc.
ACTIVITY B
MATERIALS: animal products
Prepare a display of actual or pictured animal products. Foods, leather,
ivory, fur, wool, and many other possibilities are available.
ACTIVITY C

MATERIALS: 2 potied 1 ants, earthworms

Put two or three earthworms in the soil of one potted plant and none in
the soil of another. Contro!l the environment of both plants to make it as
closely identical as possible. Over a long period of time, does the presence
of earthworms have any effect upon plant growth?

Some animals cause costly damoge,

ACTIVITY A
Explore the neighborhood for trees and plants which look diseased. De-
termine if any of these injuries were caused by insects or other animals,
ACTIVITY B
Invite a farmer or agricultural agent to come to the school and tell the
children about insects and other animal pests which attack crops and
farm animals. Digcuss ways in which these pests are controlled.
ACTIVITY C

Invite an exterminator to visit the class te show the children how to
identify termites and to display the types of damage which termites
can do.,

Animals vory in size ond shope.

ACTIVITY A
MATERIALS: toy animals

Have the children bring toy animals to clasz. Use these as a basis for dis-
cussions of the actual structures and sizes of the animals represented.
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ACTIVITY B

ACTIVITY C

Animals

MATERIALS: clay

Make clay models of animals and display them. Print the name of each
animal on a label.

MATERIALS: books about animals

Using pictures of animals and animals which you have seen, list all the
animals that you can think of. Arrange the list in crder, starting with
the largest and ending with the smallest. What is the tallest animal you
can think of ? What is the smallest? What is the heaviest animzal you can
think of ? What is the lightest? Compare animals with regard to other
characteristics which cccur to you.

Animals vary in color.

ACTIVITY

MATERIALS: animal crackers

Have a party with animal crackers. All of the animal crackers are the
same color. Discuss what color the real animal is which is represented by
each cracker.

Animols behove in different ways.

ACTIVITY

ACTIVITY

A

Have the children discuss their pets and compare the habits of different
animals. Discuss and compare such anima! activities as eating, sleeping,
excretion, reproduction, play, ete.

MATERIALS: observation an* nest, ant colony. references

Observe the behavior of ants in an observation aut nest. Try to explain
the reasons for their actions. For example. what does it mean when ants
teuch each other when meeting? Locate references which will be of
assistance.

Animols move in different ways.

ACTIVITY A

ACTIVITY 8

ACTIVITY

Animals grow.

ACTIVITY

c

MATFRIALS: records of musie, phonograph
To music. have the children dramatize the movements of various animals.

MATERIALS: goldfish. insects, other animals

Using animals that can be brought into the classroom, observe carefully
kow each one moves.

MATERIALS: magazines, books about animals
Collect and display pictures of animals moving. Fird examples of animals

running, swimming, walking, galloping, flying, crawling, hopping, jump-
ing, ete.

MATERIALS: pet animal. cage

Obtain a young animal such as a rabbit op guinea pig which can be kept
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in the classroom. Keep a chart with a record of growth. Measure and
weigh the animal regularly and record the growth on the chart. Perhaps
the children would like to record their own growth and compare it with
that of the animal.

Some animels build speciol homes for themselves and their fomilies,

ACTIVITY
MATERIALS: bird nests

Collect abandoned bird nests. Try to identify the kind of bird which lived
in each. Label and display.

Different o1imals produce different calls ond sounds.

ACTIVITY
Have the children listen to different animals and learn to imitate their
calls. Allow the children to imitate the calls for their classmates and have
{ them guess what they believe the animal to be. Discuss whether they be-
H lieve that anima's communicate by these calls.

Some anim ris bear living young.

ACTIVITY A
MATERIALS: cage. male and female mice, rats, or hamsters
Obtain male and female mice, rats or hamsters and keep them in a cage
in the classroom. Observe them carefully as the female becomes pregnant,
as the young are born, and as the young are cared for.

ACTIVITY B

MATERIALS: aquarium, guppies

Observe guppies in an aquarium from day to day. The pregnancies of the
females become quite obvious and, by following them closely, it may be

. possible to observe the young being born.

Some animols are produced from eggs laid by their mothers.

ACTIVITY A
MATERIALS: incubator. chicken egg
Obtain a simple incubator from a science supply house. Hatch a chicken
egg in the incubator and care for the young chick as a pet.

ACTIVITY B

MATERIALS: aguarium, fish (egg layers)
Secure epg-layving fish from a pet shop. Keep them in your classroom
aguarium and cbserve their life cycle.

Classificat on is made on the bosis of similarities and differences in charocteristics.

ACTIVITY A

Have the children analyze the similarities and differences between them- -

selves and things around them. Anvthing can be used. A rock, a house,
a plant. a rabbit, a hamster, a doll, or 2 statue are all suitable examples.
Have them employ observation, meaznrement of =ize. measurement of
weight, color, texture, use of reference materials, and critical thinking in
1 .eir analyeis. Such comparisons provide a basis fer understanding classi-
ficaticns.

A .




ACTIVITY B

ACTIVITY C

Animals

To give the children practice in classification, have them divide them-
selves into two groups according to some characteristic. It may be accord-
ing to sex, height, weight, color of nair, or anythiug they want. Then,
have them subdivide each of the two groups into two more groups
accoygling to another characteristic. Continue the subdivisions as long as
possible.

To show that this is not the only approach which can be used, have them
start again with a different characteristic from the one that they began
with befere and repeat the procedure. Impress them with the idea that
there are many ways to divide and classify. The best way is simply the
way which is most useful to the classifier.

Have the students list the ways in which they are the same and the ways
in which they differ. In addition to obvious differences, have them search
their imaginations for others such as differences in jumping ability, run-
ning speed, singing range, etc.

62. Animals moy be classified according to similar characteristics.

ACTIVITY

MATERIALS: references

Locate as many pictures of different animals as possible. On the basis of
these pictures, divide the animals into groups with animals with similar
characteristics in a group. Discuss the reasons for your divisions.

63. Animols moy be clossified os thase which have backbones (vertebrates) ond those which do
not have backbones {invertebrates),

ACTIVITY A

ACTIVITY B

MATERIALS: chatkboard

Make a list of all of the animals that can be thought of. Go back over the
list and indicate which ones have backbones and which do not. In s¢ doing,
you classify them into two groups. Which group appears to contain the
larger number of animals?

MATERIALS: variety of animals

Gather a variety of animals such as worms, insects, fish, snakes, cater-
pillars, ete. Examine each to determine whether it has a backbone. Assign
each to its proper classification.

64. Invertebrates are onimols which do not have backbones.

ACTIVITY

MATERIALS: referencea, representative invertebrates

Invertebrates can be classified into several groups according to their
characteristics. Locate a listing of these groups and see if someone can
bring to class an aninial representing eack group. Compare them. In what
ways are they similar and in what ways are they different?

65. Vertebrotes are onimals which have backbones.

ACTIVITY A

ERIC
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MATERIALS: chicken backbones, fish, beef or pork backbones
Purchase a chicken backbone and other backbones at the groce.y store.
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Remove the meat and examine the backbone. Perhaps you can compare
this with the backbones of other animals such as a fish.

ACTIVITY B
MATERIALS: references, representative animals

Vertebrates are sometimes divided into such classifications as fishes, am-
phibians, reptiles, birds, and mammals. Have the children bring in pet
animals which represent each of these groups. Compare them. In what
ways are they the same? In what ways do they differ?

The smallest animals exist as single living cells.

ACTIvVITY
MATERIALS: straw, jar, rain water, microscope,
microscope slide, references

Soak some straw in rain water for several days. Put a drop of water on a
microscope slide and examine it under a microscope for one-celled animals.
Attempt to identify them by consulting references.

Animals need food, water, oxygen, and shelter.

ACTIVITY
Have the children observe as many animals as they can over a period of
a few days. Have them list the things which they believe the animals
must have in order to live. Compare and discuss the lists.

Animals need food and water.

ACTIVITY A
MATERIALS: bird feeder
Prepare u iird bath and a bird feeding station on the school grounds.
Offer se. - 4l different types of food including various seeds for the birds
to eat. Record what they seem to like best.

ACTIVITY B

Have the children tell about the kinds of food which they feed their pets.
List each type of animal and the types and amounts of food which each
one ea]ts. Discuss and compare the variety of needs among the different
animals.

Animals obtain food from living things found arcund them.

ACTIVITY
Have the children observe the feeding habits of different animals in cap-
tivity, in the classroom or in the field. A toad eating an insect, a praying
mantis eating an insect, a caterpillar eating a leaf, a fly eating sugar, or
a spider capturing a fly are but a few which would be of interest to chil-
dren. Discuss your observations in class.

Some baby onimals need their porents to toke core of them.

ACTIVITY
If a child’s pet cat or dog has a litter, arrange to visit the child’s home

and observe the care which the mother gives her youn;jr.

CAUTION : Be certain that necessary precavtions are taken to avold bites
and tnjurics.
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Animals

Animals which ore kept for pets need regulor care.

ACTIVITY
Pian for a pet day on which each child is allowed to bring his pet to school.
Have each child tell what he must do to care for his pet and what special
care is required for baby animals when they are born.

Different kinds of animals live in different places.

ACTIVITY A
MATERIALS: references

Have the children explore their neighborhood and observe the homes of
different types of animals. Even within a town, such animals as birds,
ants, pet fish, wasps, and squirrels can be found. Consult reference books
for description and pictures which provide information on homes in
which animals live. Discuss these differences.

ACTIVITY B
MATERIALS: bird nests

To show that even different kinds of birds live in different types of bird
nests, collect and display a variety of abandoned nests.

Different animals hove different kinds of coverings.

ACTIVITY
MATERIALS: samples of animal coverings, pictures of animals

Discuss the variety of types of animal coverings. What differences are
found among cats, fish, elephants, turtles, and birds? Have the children
bring samples of body coverings such as fur, feathers, fish scales, snake
skin, turtle shell, snail shell, clam shell, etc. Display these examples with
pictures of other animals which have similar coverings.

Some onimols are protected by their coloration.

ACTIVITY
MATERIALS: 100 toothpicks, colored paints

Paint fifty toothpicks green and fifty in other colors. When dry, throw
them out on the grass within a restricted area. Without indicating the
purpose of the activity, have the children pick up toothpicks for one
minute and then stop. Count the number of green toothpicks collected
and compare this number to the number collected nf other colors. Just as
the green toothpicks are hardest to find because they blend into the back-
;:roung. so also are animals protected by being the color of their back-
grounds.

Many animals have colors and markings which blend into their surroundings,

ACTIVITY
Observe carefully bira:, insects, and other undomesticated animals in your
neighborhood. Notice them in the context of the surroundings in which
they live. Discuss in class the mianner in which various animals blend
into their surroundings.

Some onimals sleep Auring the winter. This long sleep is called hibernation.

ACTIVITY A
Assign a group of children to prepare and present a play about a bear
hibernating during winter. Have them include preparations, hibernation,
and activities of the bear when he awakens.

O
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ACTIVITY B
MATERIALS: references
Locate pictures of animals which sleep during the winter. Discuss why
they hibernate and the places where they hibernate.

ACTIVITY C

MATERIALS: aquarium, sand, water, frog, ice

To observe preparations for hibernation,place a frog in a semiaquatic ter-
rarium which contains sand and water. Surround the terrarium with ice
and observe the frog carefully,

77. Some birds migrote when seosons change.

ACTIVITY
MATERIALS: butletin board, large paper

Keep a monthly record of birds seen in the school yard during the year.
From this record, determine which birds migrate, which birds stay in the
area during the winter, which birds stay away the longest, which birds
stay away for the shortest period of time, and any other information
which can be gleaned from these observations.

78. Animal; have ways to protect themselves.

ACTIVITY A
Working in groups of two, have the children prepare pantomimes of ways
in which animals protect themselves. Have each group present its drama-
tization before the class and allow the other children to guess what the
animal is and what it is doing.

ACTIVITY B

MATERIALS: references, large sheets of paper

Through observations of animals around them and available references,
have the children list some of the general methads which animals employ
for protection. These can include such factors as speed, strength, sharp
claws, hard shells, protective coloration. undesirable odor, stingers, etc.
Prepare a chart for each factor and list under each the animals which
use that particular method of protection.

79. Animals give us food ond other products.

ACTIVITY &
MATERIALS: large sheets of paper, piclures of animal products
List foods and other useful products that we get from animals. Hlustrate
the list with pictures that are available.

ACTIVITY B

MATERIALS: jar, cream
To illustrate how animal products are treated to produce useful foo-,
make butter by shaking cream in a jar until it thickens.

80. Animals can be bred to produce desiroble choracteristics.
ACTIVITY A
MATERIALS: books about dogs

Locate information en dogs whiclt have been developed through selective
preudmg to perform special tasks such as hunting, leading the blind. serv-
ing as guards, racing, etc.
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Animals

ACTIVITY B
Invite an agricultural agent or a dairy farmer to tell the class about breed-
ing methods which are presently being used to improve the quality of
dairy herds.

Hybrids are the offspring of parents of two different species.

ACTIVITY
MATERIALS: references

A mile is a hybrid resulting from mating a horse and a donkey. Have
the children search references for additional i.formation about mules
and the identities of other hybrids.

According to theories of evolution, living things undergo change over long periods of time.

ACTIVITY A
MATERIALS: references

In an encyclopedia or some other reference, locate pictures of the ances-
tors of modern horses and discuss the changes which have taken place.
Also discuss how man is breeding horses to produce other changes.

ACTIVITY B
MATERIALS: pictures of extinct animals, references

Examine pictures of animals which h.ve been extinct for many thousands
of years. Discuss possible reasons for extinction. Consult references for
additional information.

Many plonts and animols are dependent upon one another for life.

ACTIVITY
MATERIALS: 2 large test tubes, stoppers to fit test tubes,
elodea, tape, water snails

Fill two test tubes with aquarium water. Prt a water snail into each
tube. Add a healthy sprig of elodea to one of the test tubes. Stopper both
test tubes tightly, seal the stoppers with tape, and place them in a warm,
well-lighted location away from direct sunlight. Observe the contents of
the test tubes periodically. All other factors being equal, the snail sealed
with the elodea will live longer than the snail that is sealed by himself
due to the fact that in the former case there is an exchange of oxygen and
carbon dioxide.

Different living things are dependent upon one onother.

ACTIVITY
Select an area. preferably a wooded or overgrown lot, near the school.
Examine it carefully and list all of the living things wkich can be found
in the area. Analyze the list to determine v nich living things in the area
are dependent on others. For example, plants might need insects for
pollination. Birds need seeds and insects for food. Rabbits need plants for
food and protection. How many such examples can you think of ?

Man hos sometimes interfered with living things ond upset the balance of nature.

ACTIVITY
MATERIALS: references

Have the children report on what resulted from the introduction of rab-
bits into Australia, Ernglish sparrows into the United States, Japanese
beetles into the United States, and other examples in which the balance
of nature was disturbed. Discuss their findings.
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86. Mon is ottempting to restare a bolance of nature to some creas where he has disturbed it.

ACTIVITY
Invite an agricultural agent or a forest ranger to describe to the class an

area in which man has destroyed the balance of nature and has therefore
caused natural disaster. Have him describe methods which are being
utilized to restore some of these areas.

87, Progroms of <onservation are needed to protect our noturol resources.

ACTIVITY A
MATERIALS: garden 100l
Examine the school grounds for evidence of soil erosion or some other
waste of natural resources. If a small conservation project such as grow-
ing grass can be developed, arrange with the school principal for the class
to carry it out.

ACTIVITY B
An important part of conservation is conserving natural beauty. Many
school yards are marred by unsightly litter. Arrange with the principal
to establish a schedule for classes to take turns picking up scraps of
paper and other debris from the school grounds.

ACTIVITY C

Invite a wildiife and game procector to the school tn describe methods
which are used to help insure the conservation of wildlife.

46
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Plont life exists in many different varieties,

ACTIVITY

MATERTALS: books on plants

Take a walk in a nearby field or woods. Identify as many trees and plants
as possible. Take books and field manuals to assist you. Point out the
features such as flowers, leaves, bark, etc., which are most commonly used
in identification,

Leaves vary in their characteristics,

ACTIVITY

Various species of
ACTIVITY

Some plants grow
ACTIVITY

MATERIALS: variety of leaves

Examine leaf specimens from a variety of trees and other plants. Note
the differences in size, edge, shape, color, texture, stem arrangement, etc.

plants are adapted to live in different environments.

MATERIALS: ferns, mosses, cacti, 3 terrariums,
references

Collect or purchase samples of ferns, niosses, and cacti. In what type of
environnient does each of these plants live? Prepare a terrarium for each
with the Kind of Labitat to which it is adapted. Vary the habitats by vary-
ing light, temperature, and moisture. Notice that the plants will die if
their environments are altered too drastically. (See Appendix A on how to
prepare a terrarium.)

from seeds.

MATERIALS: variety of seeds, book on seeds

Have the children collect as many examples of seeds as they can find. If
possible, have them identify the plant from which each seed came. Fruits,
vegetables, nuts, flowers, weeds, and many other sources are readily avail-
able to them. Labe] and display the collection.

Plants are useful in many ways,

ACTIVITY A

ACTIVITY B

ACTIVITY C

ERIC
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MATERIALS: plant products, pencil, paper, old maga
zines, scissors, paste

Over a period ¢f a day or two, have each child list every way that he can
see in which plants are used. Food, furniture, paper, cloth, and wood con-
struction are just a few of many uses \\hl(‘h can be listed. To illustirate
these uses, cut pictures of theni from old magazines and put the pictures
on a bulletin board. Also display as many actual examples as can be col-
lected and brought to school.

Visit a cotton mill to learn how cotton is converted into usefu! cloth.

Visit a furniture factory to iearn how wood is converted into useful fur-
niture.
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ACTIVITY D
Visit a cigarette factory to learn how the leaves of a tobacco plant are
made into cigarettes.

ACTIVITY E
Visit a nearby drug store and have the pharmacist discuss the nature and
uses of some of the medicines which are derived from plants.

Plants are essentiol to maintaining life on the earth.

ACTIVITY
MATERIALS: poster paper, crayon

In preparation for a study of plants, begin a list of words relating to
plants and another list of ways in which plants are helpful to us. Add to
these lists throughout the study of plants.

Plants are made up of mony ditferent parts,

ACTIVITY
MATERIALS: several plants, paper, crayons

Bring some complete plants to school. Draw pictures of these plants, label
their parts, and display the variety of pictures on a bulletin board.

Roots support plonts and absorb food ard water from the ground.

ACTIVITY
MATERIALS: access to vacant lot or field

Visit a vacant lot. Notice the manner in which the plants are attached to
the ground and the upright position in which they stand. Carefully re-
move several plants, roots and all, from the ground. Try to make them
stand up as before. Take the plants into the school room and keep them
on a table for a couple of days. Notice that they wither ard die. Relate
your observations to the basic understanding given abcve.

Plant stems carry water to the leaves.

ACTIVITY
MATERIALS: lc{elery, nlass, water, red ink, blue ink,
nife

Secure three pieces of celery. Cut off about an inch or two of the stems.
Place one piece in a glass of clean water, one piece in water containing
red ink and one piece in water containing blue ink. Examine the celery
from time to time over a couple of days. Then remove the celery from
the glasses and cut across the stem with a knife. Examine the cut ends
of the stem carefully. The ink enables you to recognize the paths which
water follows through the stem.

Leoves vory in size ond shapes.

ACTIVITY
MATERIALS: leaves, newspapers, paper, glue,
books on trees

Collect a variety of leaves. Press them between old newspapers until dry.
Identify them and mount them on paper for display.
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98. Leoves of plonts contoin o voriety of colored pigments.
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ACTIVITY

MATERIALS: green leaves, variegated coleus leaves, Japan-
ese maple leaves, alcohol, 6 beakers or baby
food jars, circular filter paper or paper towels cut
in circles, pan, hot plate.

Tear coleus leaves into small pieces and put them in a beaker or baby
food jar. In a second beaker, put pieces of green leaves and pieces of
Japanese maple leaves in a third beaker. Cover the leaves with alcohol.

BRoil the alcohol by putting the beakers into a pan of shallow water and
heating. The pigments, such as chlorophyll, will pass from the leaves into
the alcohol. Pour the alcohol into clean beakers or jars.

Make two parallel cuts about 14 inch apart from the outer edge of a piece
of filter paper to the center. Fold this wick down. Place tre filter paper
on top of the beakers of colored alcohol so that the wick i3 immersed in
the alcohol solution.

The alcohol solution is absorbed up the wick of filter paper. Notice that
the various colors move up the wick at different speeds. When the alcoho!
veaches the circle of filter paper, concentric rings form showing the dif-
ferent color pigments. Have the children discuss and explain the differ-
ences in the pigments of the three types of leaves.

Flowers produce the secds of o plont. .

ACTIVITY

MATERIALS: variety of flowers, books on flowers

Examine flowers from several different plants and see if you can find
certain features the flowers have in comrnon. Search in books for answers
to what these features are and what purposes they have.

Seeds contoin food for the growth of young plonts.

ACTIVITY

MATERIALS: variety of fruits, knife

Cut open a number of seeds and have students note the stored food sur-
rounding the embryo. Compare various types of arrangements of stored
food.

Some plonts produce seeds from which new plonts grow.

ACTIVITY

MATERIALS: lima bean seeds, glass of water

To learn the important parts of a seed, soak some lima bean seeds over-
night. The next day, examine them and locate the seed ccat, stored food,
and the tiny new plant. Discuss the importance of each of these parts.

Plonts con be identified by chorocteristic ports.

ACTIVITY

MATERIALS: plant identification manuals

Take a walk around the neighborhood of the school and learn to identify
trees, wild flowers, and other plants.

19
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103. Plants differ from each other in growth, structure, and reproduction.

ACTIVITY A
MATERIALS: references, representative plants
Plants can be classified as Thallophytes (algae and fungi), Bryophytes
(mosses and liverworts), Pteridophytes (ferns), and Spermatophytes
(seed-bearing plants). Collect samples of each of these groups and com-
pare their structures,

ACTIVITY B

Take a trip to a wooded area and try to locate examples of algae, fungi,
mosses, ferns, and seed plants. Compare these different groups of plants.
In what ways are they similar? In what ways do they differ?

104. Algaoe are simple plants which contoin chlorcphyll but have no true stems, roots, or leoves,

ACTIVITY
MATERIALS: available algae, references, jars,
microscope, microscope slide

Search in streams and ponds for a green substance growing on rocks,
Collect samples in jars and bring them to school. If a microscope is avail-
able, examine the samples under a microscope and see if you can dis-
tinguish between different kinds of algae.

105. Fungi ore plonts without roots, stems, leovey, flowers, ond chiorophyll,
ACTIVITY A
MATERTALS: milk, jar

To see the growth and effects of bacteria, put some nmii’k in a jar, seal it,
and put it in a warm place. Examine it after a few days.

ACTIVITY B
MATERIALS: mushrooms, toadstools, \other fungi
Have the children collect, bring to class, and examine available fungi.

CAUTION : Many fungi are poisonous. Emphasize this fact and wain chil-
dren that only an expert can tell whick are nonpoisonous.

ACTIVITY C
MATERIALS: references
Gather information and discuss ways in which bacteria and other fungi
can be helpful and ways in which they can be harmful. For example,

some bacteria cause disease and spoil food whereas others help produce
cheese and help keep the soil fertile.

106. Non-gteen plants obtain food from their environment,

ACTIVITY

MATERIALS: bread, jar with lid, water

Moisten a piece of bread with water, put the bread in a jar, and seal the
lid firmly, Leave the jar in a warm, dark place for several days and then
examine it carefully. Look for sonmething growing on the bread. How does
it differ from the plants that you normally see?

Q
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Mosses are smull, simple plants which can be found in domp places.

ACTIVITY
MATERIALS: available mosses, hand lens, references

Collect a variety of mosses and examine them carefully with a hand lens
to determine the important parts. Consult references to determine the
importance of each part.

Ferns are plants which have roots, stems, and leaves end reproduce by spores.

ACTIVITY
MATERIALS: ferns, hand lens

Bring some potted ferns to class or ferns which are collected from the
woods. Examine them carefully. Use a lens to examine the spores under
the leaves.

Plonts need water, air, sunlight, and minerals from the soil.

ACTIVITY

Have the children list all of the factors which they consider important
to plant growth. The list could include such things as temperature, light,
moisture, etc. Have the students devise experiments to test each of these
conditions. Tests should involve using several samples of a particular
plant which are similar and comparing the etfects of various factors upon
them. An opportunity to make measurenients and record cbservations is
available in this activity.

Green plants need air to live ond grow.

ACTIVITY
MATERIALS: 2 potted plants, plastic wrap, string

Obtain two plants of the same kind and approximately the same size. Cover
one carefully and wrap tightly with plastic so that air ~annot get to it.
Tie the plastic around the base firmly but not tight enough to harm the
plant. Except for the covering on the one plant, treat both plants the same.
Note carefully the changes and differences as time passes.

Plants need water to live and grow.

ACTIVITY
MATERIALS: 2 potted plants, water

Obtain two plants of the same kind and approximately of the same size.
Water one of them regularly, but do not give the other one any water.
Note carefully the differences as time passes.

Green plants need light in order to grow.

ACTIVITY A
MATERIALS: 2 young potted plants, box to cover one plant

Put one young potted plant by a window in the sunlight and a second
potted plant of the same size under a box. Water both plants as needed
and measure their growth each day. It may be surprising to some children
that, for several days, the plant in the dark will grow more rapidly than
the plant in the light, If the experiment is continued long enough, how-
ever, the plant under the box will die from lack of sunlight,
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ACTIVITY &

ACTIVITY C

MATERIALS: 2 young potted plants, desk lamp with 60-watt bulb

Put one potted plant by a window in the suniight. Put the other potted
plant in a closet two feet away from a desk lamp. During the time of day
that one plart is getting direct sunlight, turn on the lamp for the second
plant. Water the plants as needed. Observe the plants from time to time
over a period of several days. Is artificial light an adequate substitute for
sunlight for growing plants? Repeat the experiment using bulbs of differ-
ent wattage,

MATERIALS: 4 flower pots, soil, rye seeds, cellophane
(clear, red, yellow, blue}

Plant rye seads in four flower pots of soil. Cover one pot with clear cello-
phane, one with red, one with vellow, and one with blue. Put all four pots
by the window and observe for several days. Does the color of the iight
reaching the plants affect their growth?

113. Durin9 some seasons, certain plants do not grow.

ACTIVITY

Explore the school grounds, home gardens, and nearby farms. List plants
which giow at some times of the year but not at other times. Discuss the
reasons why many of these plants do not grow during the winter.

114. Plonts grow best within o particulor teamperature renge.

ACTIVITY A

ACTIVITY B

MATERIALS: % bean seedlings, 2 theymometers, refrigerator

Obtain two bean seediings as close to the same size as possible. kecord the
size of each plant by measuring height, size of leaves, number of leaves,
etc.

Place one plant in a refrigerator, making sure that it is not in a position in
which it will freeze. Place the other plant in the classrcom where it will
be at a normal temperature. Put a box over it so that it too will be de-
prived of light. Place a thermometer in the soil by each plant. Provide
both plants with identical amounts of water. Every few days, have the
children reccrd the plant temperatures and measurements. Compare and
draw conclusions concerning the effect of temperature on plant growth.

MATERIALS: 2 bean seedlings, low wattage litht bulb and sockot,
2 boxes, 2 thermometers

Place a thermometer in the soil of each of two bean seedlings. Cover each
seedling with a box to keep out the light. Partition une box so that a light
bulb can be placed in it in such a way as to raise the temperature of the
p;_ant, but not expose it to light. Provide buth plants with idenlical amounts
of water.

Every few days, record the temperature of the seedlings and measure
their growth (height, number of leaves, size of leaves, ete.). Compare the
plants and determine the effect of temperature on growth. This comparison
can be made most vivid by putting the collected data on graphs.
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115. Plonts need proper soil in which to grow.

116.

ACTIVITY A

ACTIVITY B

MATERIALS: several small jars, soil samples

Collect samples of soil from a variety of locations in jars and nntice the
types of plants which prow in each. Examine the soil samples and discuss
how they differ. Does the soil in a carefully kept flower garden differ
from the soil from a vacant lot? Would the flowers grow as well on the
vacant 1t? Why?

Invite a teacher of agricultuye or an agriculture extension agent to visit
your class to display and discuss ditterent types of soil.

Green plonts produce food through the pracess of photosynthesis.

ACTIVITY A

ACTIVITY B

MATERIALS: plants with leaves, aluminum foil

Cover several leaves of a plant with aluminum foil so that the light can-
not get to them and place the plant in a sunny place. .After several days
remove the foil and examine the leaves. Is there any evidence that green
piants need sunlight to carry out photosynthesis?

MATERIALS: electric hot plate, pan, alecohol, small pan,
bowi, tincture of iodine

Evidence of the production of starch in a green leaf can be demonstrated.

CAUTION: Aleohol vapors will burn. Boil water on an electric hot plate
and heat some alcohol over the boiling water.

Break several gerunium leaves into the hot alcchol and allow them to
remain there until the green chlorophyll has been renicved. Remove the
leaves from the alcohol and put them immediately into hot water. Take
them from the water and cover the leaves with tincture of iodine. After
a few minutes a deep blue color wili appear indicating the presence of
starch which the plant produced.

117. Grses poss into and out of leaves through small openings on the underside of the leoves.

ERIC
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ACTIVITY A

ACTIVITY B

MATERIALS: water plant, jar

Observe a leafy water plant in a jar of water. Notice how bubbles form
on the leaves i1 dicating that a gas is being given off.

MATERIALS: water glass, glass funnel, test tube, wood
splint, water weed

Turn a glass funnel with the tube pointing upward and hold some water
weed in the large end. Put the funnel, large end down, into a glass of
water. Fill a test tube with water and invert it over the tube of the fun-
nel. Place the apparatus in strong sunlight. A gas will collect in the test
tube. After sufficient gas is collected tc¢ test, light a wood splint and blow
out the flame leaving a glowing spark on the splint. Insert the glowing
splint into the test tube of collected gas. Oxygen causes the splint to
burst into flame.
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LIVING THINGS

ACTIVITY €
MATERIALS: leaves, razor Meades, microscope, references

Examine the uncerside of a leaf and locate the tiny pores through which
the plant breathes. For microscopic examination, it is helpful to slice a
thin section from the bottom of the leaf. ‘(o gain a better iden of what
to look for, cunsult reference books for pictures of stomata.

118. Green plants give off water vopor,

ACTIVITY
MATERIALS: potted plant, flower pot with soil, cardboeard,
tape, scissors, 2 Jjars

Obtain two identical flower pots, one with soi! and a plant and the other
containing only soil. Cut two pieces of cardboard large enough to fit on top
«f the flower pots, Place one piece of eardboard on the pot without a plant
and cut & slit in the other which will permit you to slide it past the plant
stem and over the other pot. Seal the slit with tape. Put a hole in the uncut
cardboard the size of the hole left in the one which was cut. Invert a glass
jar over the plant which sticks up through the cardboard and arother
jar over the open hole in the cardboard on top of the other pot. Place the
twao pots in the sun and examine them periodically. The jar over the plant
becomes clouded, indicating that the plant is giving off water.

118

119. A variety of methods of reproduction have L2en found among plonts,

ACTIVITY A .
Visit a florist or jnvite a member of a local garden club to come to the
school and discuss the ways in which plants are grown.

ACTIVITY B

Locate a florist, plant nursery operator, or some other individual who uses
graftjng in his work. Have him demonstrate the techniques and results of
grafting as well as discuss the importance of this technique,

120. Gresn plants grow toward the [ight.

ACTIVITY A
MATERIALS: potted plant

Q Place the potted plant in the window, After a few days, notice the direc-
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tion in which the plant is beginning to bend. Turn the pot and plant 180
degrees and notice if any change in direction of growth takes place during
the following few days.

MATERIALS: tagboard (2 pieces, 1"x12"), stapler, lamp

Green plants tend to grow toward the light. To illustrate this, staple one
end of each of two 1”"x12” pieces of tagboard together and hold the free
ends togethet with one in each hand. Turn one side toward the light and
make the other side “girow” by pushing up on the strip away from the
light. Notice how the pair of st:ips appear to grow toward the light.

Continue to experiment with the strips. Can you see evidence for the fact
that the dark side of the plant grows more rapidly than the light side
resulting in the growth of a plant toward the light?

T ol ———

i
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120 B

When a seed sprouts, stems will grow upward ond roots will grow downward.

ACTIVITY

MATERIALS: drinking glass, aper towels, large bean:

Build up layers of paper towels in a drinking glass until it is full. Place
the bean seeds, facing in all directions, in a position where they can be
seen between the paper towel and the side of the glass, Pour a little water
on the towels in the glass and keep the seeds moist but not covered with
water.

Observe the seeds for several days after they sprout. Does the di ection
in which the seed was pointing in any way determine the direction in
which the stem and roots grow?
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122. Some plants grow
ACTIVITY A

ACTIVITY B

from seeds.

MATERIALS: sead catalog

Look around your hiome, garden, and neighborkood and locate different
kinds of plants that people raise. Look at a seed catalog and identify the
plants from the pictures. Gather as much information about the seeds
as you can and discuss the differences in sources, size, germination period,
planting time, etc. among seeds.

MATFRIALS: 2 cake pans, garden soil, package of new let-
tuce seeds, package of year-old lettuce ceeds

To determine whether or not age affects the germination of seeds, fill two
cake pans with garden soil and plant fifty new se2ds in one angd fifty of
the year-old seeds in the other. Keep the soil moist and count the number
of plants in each pan when the young plants begin to grow. What con-
clusions can you draw?

123, Some plants grow from bulbs,

ACTIVITY

MATERIALS: variety of plant bulbs

Purchase a variety of plant bulbs from a seed store. Inquire about the
proper season for planting them and when they can be expected to grow.
Following instructions, plant them on the school grounds and when the
plants grow, dig them up and examine them carefully to determine what
changes took place,

124. Some plants can be grown from roots.

ACTIVITY A

ACTIVITY B

MATERIALS: carrot, small jar, water

Cut the top inch or two off a carrot and place it partially submerged in a
jar of water. The carrot is a root from which a plant will grow.

MATERIALS: sweat potato, jar, water

A sweet potato is a 100t. Put a sweet potato in a jar and partially cover
it with water. A plant will eventually grow from the sweet potato.

125. The stems cut from some plants grow into new plants.

ACTIVITY A

ACTIVITY B

MATERIALS: geranium plant, jar, water

Cut across the siem of a geranium plant a few inches below the tip. Re-
move all but two or three of the highest leaves and place the base into a
jar of water. Make several such cuttings and put them in water. Some will
develop roots and can be transferred to soil and grow as new plants.

MATERIALS: pussy willow twig, jar, water, flower pot,
50i]

Place a pussy willow twig in a jar of water. When roots grow on the tvig,
transfer it to moist soil in & flower pot. A new plant will grow from the
{wig.

56




126.

127.

128.

129.

130.

E

O

Plants

Some plants can be grown from leaves.
ACTIVITY
MATERIALS: snake plant, flower pct, soil

Cul the leaf of a snake plant into segments about two inches long. Stand
them up in soil so that they are partially covered and partially exposed
above the soil. New plants will grow from some of these leaf segments.

The quality of plants can be improved considerably by «:areful selective breeding.

ACTIVITY
Invite a florist, plant nursery operator, or an agricultural agent to visit
the class and describe what selective breeding is and how and why it is
used.

Hybrid plants are produced from two different stroins ol plants,

ACTIVITY A
MATERIALS: seed and plant catalog
To gain an insight into the large number of hybrid plants which are now
available, look through a seed and ptant catalog and estimate the percent
of plants advertised that are hybrids.

ACTIVITY B

MATERIALS: references on the work of Luther Burbank

Ask a group of children to investigate and report to the class their find-
ings on the life and work of Luther Burbank. Include information about
some of the hybrid plants which he produced.

The theory of evolution holds that the characteristics of plants change over o long period of
time.

ACTIVITY
MATERIALS: references

Obtain pictures of plants which are believed to have lived millions of years
ago and from which our ccal is believed to have been fermed. Why are
many of these plants no longer in existence? Why are there presently
many plants in existence which were not on the earth at that time?

Core must be taken to preserve notural plont life,

ACTIVITY A
MATERIALS: letter paper

Write to the State Parks Division, Departnient of Conservation and De-
velopment, in Raleigh, North Carolina. Request information on the State
parks in North Carolina. From this information, what can you learn
abo:.’lt ways ia which the State is coniributing to the ccnservation of plant
tife?

ACTIVITY B
Invite a forest ranger to discuss with the class the method being employed
to harvest forest products ard, at the same time to maintain a steady

crop of trees.
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A. Matter

131.

132.

133.

134

Modern life requires that we use many different kinds of matter.

ACTIVITY

MATERIALS: wood, glass, metal, plastie, rloth,
ete.

Examine a variety of materials and list some of the uses of each. Discuss
the importance of having a variety of materials available to provide for
different needs. Discuss such things as what yeu would use for windows
if you did not have glass or what you would use for clothing if you did
not have cloth.

A variety of materials ace needed to fulfill the demands af madern life.

ACTIVITY
MATERIALS: objects made of a variety of materials

Have the children list the types of materials which make up most of the
things around them. Under each, list everything that they can think of
which contains that particular material. Collect and display samples of
as many different materials as you can locate.

Some matter is heavier than other matter.

ACTIVITY

MATERIALS: tall thin jar (such as an olive jar), salad oil,
water, water scluble ink, spocn, eyedropper

Fill a tall, thin jar about half full of salad oil. Color some water with
soluble ink and pour the colored water slowly into the tall jar until the
jar is almost full. Observe carefully as you pour. Explain your observa-
tions.

N! motter has a tendency to remain ot rest unless an outside farce moves it. This tendency
is called inertio.

ACTIVITY A
MATERIALS: glass of water, sheet of paper

Place a glass of water on one end of a sheet of paper. Grasp the other end
of the paper and pull it quickly toward you. The paper is removed from
under the glass of water but the glass does not move due to its inertia.

ACTIVITY B
MATERIALS: 2 rocks, string

Locate two rocks about the size of softballs and hang them from a tree
limb or some sort of cross bar using string which is just strong enough to
hold them. Allow an extra lengilh of string to dangle below the rocks. If
a pull is exerted on the siring below the rock, will the string break above
or below the rock?

If the pull is a steady pul’, it will break above the rock due to the added
weight of the rock. If the pull is a sudden, quick jerk it will break below
the rock because of the iner:ia of the rock and its tendency not to move.

£
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Motter exists in solid, liquid, ond gaseous forms.

ACTIVITY

MATERIALS: hot plate, pan, ice cubes

Put a pan containing ice cubes on a hot plate and heat. Observe carefully
the change from a solid to » lignid and {rom a liquid to a gas.

Heat is needed to evaporate o liquid to a gas.

ACTIVITY

MATERIALS: thermometer, cardboard, cotton

Moisten ysur finger and blow on it. As the liquid evaporates, does it seem
cooler? Is it really ev "> *? To find out, moisten a piece of cotton and attach
it to the bulb of a thermometer Fan the moist cotton with a piece of
cardboard. Notice how the temperature goes down as the water evapo-
rates. Evaporation required heat which, in this experiment, was obtained
from the finger and the bulb of the thermometer.

Heot affects the speed of evaporation.

ACTIVITY

MATERIALS: 2 water glasses, water

Place equal amounts of water in {wo glasses. Put one glass on a warm
radiator and the other glass in a coo! part of the room. Observe from
time to time to see which one evaporates faster. Your observations will
shc.v that heat speeds evaporation.

Wind increases the speed of evaporotion.

ACTIVITY A

ACTIVITY B

MATERIALS: wet cloth, blackboard, cardboard

Make two wet spots about ten feet apart on a blackboard. Fan one vigor-
ously with a piece of cardboard. The spot which has been exposed to the
moving air will dry faster than the other.

MATERIALS: 2 identical small bowls, electric fan, water

Put equal amounts of water in two identical small kowls. Place one bowl
in front of an electric fan and the other in a cupboard or drawer where
there is a minimum of air movement. Observe both bowls from time to
time. The water exposed to the fan will evaporate more rapidly.

The amount of exposed surface affects the speed of evoporation of a liquid.

ACTIVITY

MATERIALS: dish, tall, narrow jar or large test tube,
measuring cup

Put equal amounts of water in a dish and a tall, narrow jar. Put the dish
and jar side by side and observe from time to time until all of the water

evaporates from one of them. The 2reater the surface exposure, the more
rupidIy evaporation will take place.

Water condenses from o gas to a liquid when heot is removed from it.

ACTIVITY

MATERIALS: drinking glass, ice, water

Fill a drinking glass about half full with lukewarm water. Is there
any change on the outside of the glass? Add ice to the water. Notice mois-
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ture collecting on the outside of the glass. Where coes the moisture core
from? ’

141. Some substances dissalve in water more readily than others.

ACTIVITY A

MATERIALS: several small jars, water, spoon, a variety
of substances (salt, sugar, flour. baking soda, sand,
ete.)

Pour small amounts of various substances in separate jars of water and
stir. Divide the materials into two groups depending on whetner they
dissolve in water.

ACTIVITY B

MATERIALS: 3 water glasses, water, salt, sand,
sugzar, 3 teaspoors

To show that some maferials dissolve in water and others do not, pour a
teaspoonful of salt intec a glass of water and stir it for about one minute.
Observe what happens. Then pour a teaspoonful of sand into a second glass
of water and stir it for about one minute. Again, observe carefully.
Finally, pour a teaspoonful of sugar into a third glass of water and stir it
for one minute. Observe and compare with salt and sand.

ACTIVITY C

MATERIALS: tamp chimney, sand, cloth, fiue sotl,
salt, water, spoon, 2 jars, string

Pour three tablespoons of salt and an equal amount of fine soil into a jar
of water. Stir and mix thoroughly. Tie a cloth over one end of a lamp
chimney, fill the lamp chimney with sand, and hold it over an empty jar.
Pour the muddy water into the top of the lamp chimney and collect what
passes through into the clean jar. The water which passes through is clear
and has a salty taste. The soil was not dissolved in the water and was
therefore filtered out by the sand. The salt, however, was dissolved and
passed through with the water.

142, Ttl:e omount of salt which con be dissoived in water changes as the temperature of the water
changes.

ACTIVITY

MATERIALS: Pyrex beaker, water, teaspoon, atirring rod,
salt, hot plate

Using a teaspoon, add a few salt crystals at a time to cold water in a
Pyrex beaker and stir until they are dissolved. Continue to add salt until
no more will dissolve. Place the beaker on i hot plate and gradually in-
crease the temperature while adding salt to the solution. Continue to add
salt until the water is boiling and no more salt will dissolve.

Keep a record of how many teaspoonfuls of salt can be dissolved in cold
water, warm water, and hot water. Draw a graph to show the variation in
solubility.

143. Some solid moterials exists as crystals.

O

ACTIVITY A
MATERIALS: pan, water, salt, dish, magnifying
glass, string
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ACTIVITY B

Malter

Dissolve some 8alt in hot watcr. Pour the water on a string which is lying
on a dish. Allow the water to evaporate. Examine the cryastals of salt on
the string with a magnifying glass.

MATERIALS: snow, raagnifying glass

During a snowfall, catch a snowflake lightly on your glove and examine it
carefully with a magnifying glass. Notice the regular, crystalline struc-
ture.

144. All matter is made up of otoms which contoin electrons, protons, and neutrons, {Exception:
Regular hydrogen does not contain neutrons.)

ACTIVITY

MATERIALS: references, paper, crayons

Have the children consult references and locate the structures of as many
different atoms as possible. Draw these structures using one color for elec-
trons, arother color for protons, and still another for neutrons. Display
and compare these drawings. Notice that no two atoms of different ele-
ments are the same. What other general conclusions can be drawn from
looking at these structures?

1

EXAMPLE:

® 33
HYDROGEN HELIUM

144

145. All matter is made up of one or more of the 103 bosic chemicol elements.

O
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ACTIVITY A

MATERIALS: blocks, tinker toys, erector set

Use blocks, tinker toys, sn erector set, and the analogy that all music is
written from relatively few notes on a musical scale to iNuatrate the idea
that few brsic elements can make up many th. s.

Build a variety of structuies with blocks, .inker toys, and an erector set.
If you »lay a musical instrument, play several songs all of which use the
same musical notes. Use these examples to illusirate the idea that a few
basic elements van be employed in a variety of proportions and procedures
to make many different things.
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ACTIVITY B

MATERIALS: table, cards (3" x §”), list of chemical elements,
collected elements

Using a list of cheimical elements as a guide, collect samples of as many
different elements as you can locute. Display them on a table. With each,
put a ~~rd indicating the name of the element and any other interesting
intormration which can be located about it.

146. Al motter iz made of tiny particles called otoms and molecules.

ACTIVITY A

ACTIVITY B

ACTIVITY 4

MATERIALS: clay

Cut a piece of clay in half. Take half and cut it in half. Continue with this
process until you have reduced it to as small a viece as you can cut. Pose a
questicn to the children concerning what they believe would happen if
you could continue to cut the piece of clay. Develop the idea th it eventually
you would reduce it in size until it could no longer be cut. You would then
have reacked the smallest particle of that material, namely, the atom.

MATERIALS: worn objects

Ask the children for evidence of the idea that all objects are made of
tiny particles. Show theun several worn objects and point out such things
as the evaporation of watcr as evidence of the loss of unseen particles.

MATERIALS: water giass, sugar, water

Examine some sugar and a glass of water carefully. Pour a teaspoonful of
sugar into the water and stir. The sugar will dissolve. Lead thz children to
understand that the sugar divides into tiny particles which cannot be
seen. Taste the water {5 confirm that the supar is Ja it.

147 Molec:les cre constantly in motion.

ACTIVITY

MATERIALS: referzances, water, eloth, chalkbeard

Have the children check references for the chemical makeup of water.
They will find that iwo atoms of hydrogen combire with one atomn of
oxygen to produce & niolecule of water. Using a damp cloth, make a wet
streak across a chalkbourd. As it dries, discuss why it evaporates Lead
the children tn see that the constant motion of the water molecules is
what causes them to leave the chalkboard and this results in drying.



B. Energy

Energy

148. Energy is the cuility ta do work. It exists in a variety of forins.

ACTIVITY

MATERIALS. devices which represent different forms of energy

Energy can exist in the form of mechanical, electrical, chemical, wave,
heat, and atomic energy. Examine various devices which you can use to
do work for you or assist you in your work and determine what forms of
energy are represented in each.

149. Energy may be potential or kinetic.

150.

151,
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ACTIVITY

MATERIALS: block of wood, table

Place a block of wood on the floor beside a table. Point out that the wood
is not in a position to release mechanical energy and do work. Lift the
block of wood to the table and, while doing so, point out that you are
doing work on the block and therefore giving it energy. While the block
is on the edge of the table, it is ix a position to release its energy simply
by falling off. Since it possesses this energy ready to be released, the t;pe
of energy is called potential energy.

Slide the block off the table. As it falls. the energy of motion which it
releases is kinetic energy. The maximum potential energy of the block is
at the top of ils fall. The maximum kinetic energy is the instant before it
hits the ground. Between these two positions, the block has both poten-
tial and kinetic energy.

Energy exists in many forms.

ACTIVITY

MATERIALS: old magazines. crayons, scissors, glue,
paper

Heat, elecirical, atomic, light, sound, chemical, and mechanical are some
of the forms of energy. Prepare a bulletin board display illustrating each
one of these with pictures which the children diaw and pictures which
they cut from 1.agazines.

Energy can bc changed from one form to another.

ACTIVITY A

ACTIVITY B

MATERIALS: tools and appliances

ISxamine several tools, appliances, and other devices and discuss what
types of energy are applied to each and what types of energy sre produced
by each. For example, an electric iron converts electrical eneryry to heot
enargy. An electric light converts electrical energy co heat and iight (or
wave) energy.

MATERIALS: old magazines, crayons, scissors, glue,
paper

Have the children draw or cut from old magazines examples of devices

which change energy from one form to another. 'i'hen have them either

label or symbolically indicate what kind of ener, v goes into the device and
what kind comes out. Display these illustrations un a bulletin board.
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152,

153.

ACTIVITY €
Rub your hands together vigorously. The friction between your hands will
-1use them to become quite warm. Mechanical energy i3 being converted
into heat energy.

ACTIVITY D

MATERIALS: comb, paper

Rin a comb through your hair several times. Touch the comb to sinall
pieces of paper. The paper iz attracted by the static electrical charge on
the comb. Mechanical encrgy is converted to electrical ~mergy.

There are many different sources of energy.

ACTIVITY
MATERIALS: references, variet:' of energy sources

Assign individusl children to demonstrate a source of each of the various
forras of energy. These forms should irclude heat, electrical, mechanical,
chemical, atomic, sound, and light. Have them consult references if thoy
cannot think of simple examples. Demonstrations ran include a luminous
dial clock for atomic energy, the reaction of vinegar and baking soda for
chemical energy, etc.

Matter con be converted into energy and energy con be converted into mater.

ACTIVITY

Have each child write his name with a pen. Looking at what he has writ-
ten, have ;im estimate how much wsrk he thinks could be done if all the
ink used to write his name was changed into energy. The conversica of
matter into energy takes place according tc Einstein's equation E=mec*.
F stands for energy, ‘r stands for mass, and ¢ stands for the speed of light.
. The ink in a twelve letter name, if converted to energy, could lift ~ 100,000
fon ocean liner 35 feet into the air.
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C. Atomic Energy

154,

158.

156.

157.

158.

ERIC

Aruitoxt provided by Eic:

The nucleus of an atom conteins protons and neutrons. (Exception: The nucleus of one form
of hydrogen does not Zontain neutrons.)

ACTIVITY
MATERIALS: clay (2 different colors), references

Make small balls of clay. Use one color of clay to represent neutrons and
another color to represent protons. Consult references which show the
structure of atoms and make models of several atomic nuclei. If only the
atomic number and atomic weight of atoms can be located, round off the
atomic weight to the nzarest whole number. The atomic number is the
number of protons and the difference between the atomic number and
atomie weight is the number cf neutrons.

Certain types of aioms tend to break Jown and give off energy. Thess otoms are rodioactive.

ACTIVITY
MATERIALS: lurainous dial clock

Examine a luminous dial clock or watch in a dar': room. The light ‘#hich
is given off results from atoms changing and giving off energy.

The nuciei of rodinactive atoms spontaneously emit radiation.

ACTIVITY
MATERIALS: Ping-Pong ball gun, water pistol

Nuclear radiation can take the form of particles or rays of energy which
are emitted spontaneously. To illustrate this, conceal a Ping-Pong hball
gun in one hand and a water pistol in the other. Roll your hands over one
another to demonstrate thz motion of the particles within an atomic
nucleus. Without warning, shoot a Ping-Pong bell toward the class and
tF .n squirt water at them from *tke wacer pisto!. Point out the snalogy
«¢vween these and radioactive emissions from an atomic nucleus.

Atoms ure the most recently developeé source of energy.

ACTIVITY
MATERIALS: references

Have the cuildren search through references and gather information on
the people and events which have led to ire harnessing of atomic energy.

Atoms relcase energy by nucleor fission and nuclear fusion.

ACTIVITY A
MATERIJALS: set of dominoes

The idea of a chaiu reaction of atoms r~leasing energy and causing other
atoris to release nnergy can be illustrated with a sel of dominoes. Stand
the dominoes on their eiids and arrange theni s> that as each ona falls, it
strikes another causing it to fall.

7



E

O

RIC

Aruitoxt provided by Eic:

MATTER AND ENERGY

ACTIVITY B

ACTIVITY C

MATERIALS: plywood (6" x 6”), wooden matches, a nail the
diameter of the matches, hammer

A chain reaction of atomic fission takes place when one atom becom~s
unstable und breaks down giving off energy and neutrons. These neutrons
then strike other atoms which in turn give off more neutrens which strike
more atonis, etc.

To illustrated a chain reaction, make a group of holes in a triangular pat-
tern on a piece of plywood. A hole can be produced by hamiering a nail
about halfway through the plywood and then removing it. Insert the un-
treated end of a wooden match into each hole. Holding the block of wood
vertically, touch a lightod match to the head of the match in the extreme
bottom of the triangular group. One match will cause others to burn until
the entire group of maiches is aflame. Compare the match heads to atomic
nuclei and the spread of the fire to a chain reaction.

RN
NN
NN\

168 B P
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MATERIALS: plywood, 2 pieces (4" x 8”), wooder matches,
a nail the diameter of the matches, hammer

T order for a large group of atoms to release their energy in a chain re-
action, it is necessary to have sufficient atoms piesent so that free neu-
trons can effectively strike other atoms. The amount of material needed
to provide the necessary number of atoms is called the critical mass.

To illustrate critical masrs, make a scatiered group of holes several inrkhes
apart on each of two pieces of plywood. The holes can be produced by
hammering a nail about halfway through the plywood and then removing
it. Insert the untreatec end of a wooden match into 2ach hole. Holding the
biocks of wood vertically, have someone touch a lighted match to the head
of the match ai the bottom of the group on each board. Because of the
distance between matches, only ole match on each beaid burns. However,
when the boards are brought together face-to-face, the match heads are
closer together resuliing in all of them being ignited in a chain reaction.
The bringinf of tlie two boards together can be compared to the bringing
of sufficient nuclear fuel together to produce a critical mass.
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Atomic Energy

ACTIVITY D
MATERIALS: references, crayons, paper
Locate information about atoms which unde-go fission and the products of
a fission reaction. Draw a diagram of the original atom and the fissior
prodicts.

ACTIYVITY E

MATERIALS: crayons, paper

Nuclear fusion is the release of energy as a result of the joining of two
atomic nuclei. Have the children draw diagrams of the original components
and the resulting preducts of a fusion reaction in which a hydrogen atom
containing one proton and cne neutron (deuterium) combines with a hy-
drogen atom containing one proton and two neutrons (tritium) to produce
a helivm atom with t:vo protons and two neutrons plus a free neutron.

EXAMPFLE:

@ |+ { &

168 E ‘g

159. Atomic energy can be harnessed to do work.

ACTIVITY A
Phone or write your lacal electricity company for information on the
nearest generoting plant which uses atomic enerey to produce electricity.
Porhaps they ian provide you with a pamphlet which includes pictures of
a generating plant, ete.

ACTIVITY B

MATERTALS: model of atomic submarine, references

Obtain a mode! of an atomic submarine from a hobby shop and have the
childrecn assemble it. Examine the atomic engine and consult references
to tearn how the engine operates and what important functions it provides
for the submarine,

160. Mony oprlications hove been developed for the u.e of atomic energy.

ACTIVITY

MATERIALS: references

Have the ch.ldren prepare reports on the variety of uses of atomic energy.
Areas in which this form of energy is being employed include transporta-
tion, space exploration, medicine, agriculture, generating of electricity,
industrial processes, and national defcuse.

Q
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D. Chemical Energy

161.

A physical change is a change in form but not o change in composition of a substonce.

ACTIVITY A

ACTIVITY B

ACTIVITY €

MATERIALS: hot plate, water glass, pan, water

Boil some water in & pan ou an electric hot plate and hold a glass of cold
water ahout. a foot above the boiling water. The liquid water will change
to a-gas and, upon touching the glass of water, will change back to a
liquid. Since the liquid, gas, and liquid are all water, the changes which
take place are all physical changes.

161 A

MATERIALS: candle, small pan, ice cute, refrigerator

Put an ice cube in a small pan and heat it over a candle. The ire cube will
melt. Put the pan into :he freezing cormpartment of a refrigerator. Ice
wi'll sgain b2 forired. If heated over the candle flame, the ice will again
melt. Since ice is 4 solid form of water, no new substance is formed. The
changes which take place, therefore, are physical changes.

MATERIALS: hot plate, pan, paraffin

Heat a piece of paraffin in the top pan of a double boiler on an electric hot
plate. The par. ifin melts. Cool the naraffin. It becomes solid again. Since
the solid and liquid forn s are hoth paraflin, the changes which take place
are physical changes.

* "4
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163,

164.

ACTIVITY D

Chemical Energy

MATERIALS: hot plate, pan, sugar, water

Put about a cup of water in a pan, add about a tablespoonful ¢f sugar and
stir until the sugar dissolves. Put the pan on an electric liot plate and
heat until ail the water evaporates, Heating should be slow to avoid char-
ring. Crystals of sugar can be seen remaining in the pan, Since no new
substance was formed, all change3 in the sugar which took place were
physical changea.

Substonces can be identified by their chemical properties,

ACTIVITY

MATERIALS: 2 water glasses, potato starch, flour, lettuce,
potato, tincture of iodine, water, teaspoon

The chemical reaction between iodine and starch can be observed by add-
ing several drops of tincture of iodine to a mixture of potato starch and
water i a glass. Test flour in water; then test a potato, lettuce, and other
substances for starch by bringing iodine in contact with them.

A chemical change is o change in the compasition of J substunce.

ACTIVITY A

ACTIVITY B

MATERIALS: test tube, test tube holder, sugar, candle

Put a small sniount of sugar intc a test tube and heat it over a candle
flame. Soon the sugar will turn black and moisture will form on the side of
the tube. Since tiie sugar has been broken down into new substances, a
chemical change has taken place. Sorae students may want to d=vise and
perform tests to determine what subatances sre formed from the sugar.

MATERIALS: test tube, test tube holder, candle or gas
burner. wood splints

Break two wood splints int> smali pieces and put them in a test tube.
Heat the tube with a candle or gas burner. The wood will turn black
and moisture and tars will form on the {uside of the test tuhe. Since the
wood has broken down and new substatices have formed, a chemical
change has taken place.

A chemical change is taking ploce when a substance chenges to o new substance.

ACTI¥ITY

MATERIALS: jar, milk

Pour some milk into a jar and put the jar in a warm place for a few days.
Compare the resulting sour milk with some fresh milk. Since the milk has
changed to naw substances, the change was a chemical change.

165. A mixture is o combination of two or more substances which do not combine chemically.

O

ERIC

Aruitoxt provided by Eic:

ACTIVITY

MATERIALS: prowdered sulfur, iron filings, magnet

Exam'ne some powdered sulfur and iron filings carefully. Notice the color
of each and the fact that the iron filings can be attracted to a magnet but
the sulfur cannot. Mix the iron and sulfur together thoroughly. Can you
siill distinguish particles of iron from particles of sulfur? Can the iron
be separated from the sulfur by means of & magnet ? Since the sulfur and
the iron have not been changed in any way, this combination of the two
is a mixture,
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166. Chemical compounds are made up of two or more elements.

167.

168.

ERIC

Aruitoxt provided by Eic:

ACTIV,TY A

ACTIVITY B

MATERIALS: iron filings, sulfur, test tube, magnet,
alcohol burner

Examine some powdered sulfur and iron filings carefully. Notice the
color of each and the fact that the iron filings can be attracted to a mag-
net. Mix about two teaspoonfuls of sulfur with about one teaspoonful of
iron, Put the mixture in a test tube and heat until it glows. Remove the
contents of the test tube by pouring cold water over the hot test tube. This
will s}:’atter the glass. It can then be easily broken and the contents ex-
amined.

CAUTION : Exireme care should be exercised in protecting the eyes from
flying gluss.

Notice that the iron and sulfur are no longer distinguishable and that the
substance formed is not attracted to a magnet. A compound of iron and
sulfur has teen formed by a chemical reaction.

MATERIALS: sugar, hard glass test tube, test tube helder,
candle, match, teaspoon

Sugar is a compound that is made up of carbon, hydrogen, and oxygen
(CoH::0,,). This composition can be demonstrated by puotting about a
half teaspoon of sugar into a hard glass test tube. Using a test tube
holder, hold the test tube in a candle flame uniil the sugar changes color
and ceases to bubble. The black substance which is formed in the bottom
of the test tube is carbon. The moisture which forms on the side of the
test tube i3 water which contains the hydroger and oxygen.

Each chemical element is represented by o different symbol.

ACTIVITY

MATERIALS: references

Have the children compile a list of all of the chemical elements and write
the symbol for each. Discuss the value of having symbols for the chemical
elements.

Cheinical formules indicate the elemcnts which make up a substance and the proportions in
which they are combined.

ACTIVITY A

ACTIVITY B

MATERIALS: pericdic chart of elements or list of elements and
symbols

Show the children a list of chemical formulas such as HCl, H,80,, NaCl,
KCl, AgNQ;,, 8i0,;, CaCOy, etc. Have them determine the elements present
in each and the number of atoms of the element for each rmolecule of the
compound.

MATERIALS: chemistry set, periodic chart or list of chemicals
and symbols

Have some of the children who own chemistry sets do simple experiments
for the class. Write on the chalkboard the formulas of the chemicals being
used and have the children identify the elements involved.

70 *‘{‘6



Chkemical Energy

169. The reoction between two chemicals can be symbolically represented by o chemical equation.

ACTIVITY
MATERIALS: chalkboard, references

Write several chemical equatinns on the blackboard such as:

24, + 0, —> 2H.0

C + 0, — CO,

2Na + Cl. — 2NaCl
2HCI + Zn — ZnC}- + H,

Have the children discuss each equation and peint out the eiements and
compounds involved.

170. An acid causes blue litmus poper to turr red.

ACTIVITY
MATERIALS: blue litmus paper, variety of household substances
Test foods, medicines, cleaning solutions, and other liquids and solutions

with blue litmus paper to deterraine «vhich ones belong to the large grcup
of componunds called acids.

171. A base causes red litn.us paper to turn blue.

ACTIVITY
MATERIALS: red litrus paper, variety of household substances
Test foods, medicines, cleaning solutions, and other liquids and solutions
with red litmus paper to deterinine which ones belong to the large group
of compounds called bases.

172. Saltr make up o common group of chemicol compounds.

ACTIVITY
MATERIALS: chalkboard

Show the children the following formulas for salts.

NaCl FeS
KBr MgF,

On the hasis of these formulas, ask them to distinguish salts from acids.
(examples: HCI, H.SO,, HNO,) and bases (examples: NaOH, KOH,
Ca(0H),).

173. When a substance combines witlh oxygen, a new substance is formed which belongs to a yroup
of compounds zalled oxides.

ACTIVITY
MATERIALS: periodic chart or table of elements and symbols,
chalkboard
List for the children formulas for several oxides such as:
FeO H.0
CuO CcO,
PbO, S0;

Have them determine how the formula of an oxide can be identified. Have
them also identify the element which combined with oxygen. Expand the
activity with additional examples.

Q
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174. When iron combines with oxygen, rust is formed.

175.

176,

177.

O

ERIC

Aruitoxt provided by Eic:

ACTIVITY A

ACTIVITY B

MATERIALS: jar, water, iron nail

Stand an iron nail in a jar and partially cover the nail with water. Put a
lid on the jar and allow it to stand for several days. Rust will gradually
form on the nail. The rust results from oxygen combining with the iron.

MATERIALS: drinking glass, bowl, water, stee! wool

Moisten a piece of steel wool and place it in the bottom of a drinking glass
in such a way :hat it won’t fall out. Invert the glass and place it in a bowi
containing ahout an inch of waler. Observe the water level over a period
of several days and explain any change. As the iron in the steel wool
rusts, it uses oxygen. Sinice oxygen is taken from the air within the glass,
this results in the water levei rising in the glass.

174 B

Point can be used to prevent rust.

ACTIVITY

MATERIALS: jar, 2 iron nails, water, paint

Paint an iron nail. After the paint has dried, put it and an unpainted iron
nailinto a jar and partially cover them with water. Put a lid on the jar and
allow it to stand for several days. The unpainted nail will rust, but the
painted nail will remain unchanged.

Ropid oxidation produces a flame.

ACTIVITY

Oxygen in the oir
ACTIVITY

MATERIALS: candle, matches, wood splints

Light a candle. Observe the flame carefully. Ivtert wood splints into
various positions above, beside, and within the name. Observe the splint
noting what happens to it in diiferent positions. What can ycu learn about
the flame ? What parts of the flame seem to Le hottest? What parts of the
flame seem to be coolest? What parts of the flame are brightest? What
other observations can you make about the flame?

rupports burning,

MA /ERIALS: 3 candles, quart jar, gallon jar, match

Light three candles. Simultaneously place an inverted quart jar over one,
a gallon jar over another, and ieave the third uncovered. Observe the
candles until the two which are covered go out. What conclusicns can you
draw concerning the importance of air in hurning?
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179.

180.

181

182,

183
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Cheimical Energy

A fire requires fuel, oxygen, and the kindling temperature of the fuel.

ACTIVITY
MATERIALS: candle, matches

Point to the air ia froxt of you and ask the children why you ecan"t make
fire appear there. Lead them to suggest that it is necessary to have some-
thing to burn, Hold a candle in the area that you pointed to and ask why
it is not burning. Lead them to see that it is necessary to light it or,
rather, raise its temperature to the kindling point. Once the candle is
burning, quickly pinch the vick with your forefinger and thumb. Why
does the flame go out? Lead the children to see that your fingers have
kept oxygen from: petting to the flame and lowered the temperature bte-
low the kindling temperature.

Fires may be extinguished by removing one or more of the three conditions required for a fire,

ACTIVITY
Invite a forest ranger to discuss with the class how forest fires are com-
bated. Have him give examplzs of fire fighting methods which remove the
source of fuel, lower the kindling temperature, and prevent the fire from
receiving oxygen.

A fire con be extinguished by preventing it from gaining oxygen,

ACTIVITY
MATERIALS: carbonated soft drink, water glass, matches

Carbonated soft drinks coniain carbon dioxide. Carben dioxide is a gas
which neither burns nor supperts burning. If a fire i3 surrounded by car-
bon dioxide, oxygen cannot get to it and it will go out. To illustrate this,
pour a carbonated soft drink into a glass and while the carbon dioxide is
bubbling from it, hold a match over it. The flaine will be extinguished due
to lack of oxygen.

Energy can be relcased by burning fuels.

ACTIVITY A
Have the children check in their homes and neighborhood to determine
what fuels are used to provide usefu! energy and do useful work. Discuss
the variety of fuels and the devices which use them.

ACTIVITY B -

Have the children collect samples of various fuels, Display these samples
and discuss their uses.

A variety of types of fuels are necessary to meet the brood range of modern & .eds.

~CTIVITY
MATERIALS: samples of fuels, references
Bring to class sampies of as many different fucls as you can locate. Label
each sample and list some of the ways in which it is us. . Explore refer-
ences to locate names and informatir - on other fuels. Include special rocket
fuels, fuels for fuel cells, and other developments in this area which hive
commanded close attention in recent years.

Spon!gneous combustion takes ploce when encugh heot is preduced in & confined place to reach
the kindling temperoture of the rurrounding material and caouse it to ignite.

ACTIVITY A

Discuss with tke children the conditions which bring about spontaneous
combustion. These include, substances with a low kindling temperature
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ACTIVITY B

such as oily razs enclosed in an unventilated area where heat cannot
escape. Have the children scarch their homes for such locations and vcl-
unteer to assist their parerts in cleaning them up.

MATERIALS: paper towels, large can of dirt, potassium
permanganate, glycerine

CAUTION: This cxperiment can be dangerous if not conducted carefully.
It should be denwonstrated only by the leacher with children standing back
at a safe distance.

Pour about a teaspoonful of pctassium permanganate in the center of a
paper towel. Pour an equal amount of glycerine on the potassium perman-
ganate and quickly crumple the paper towel around the mixture. Surround
these with anuiher paper towel, place them on top of a can of dirt, and
walch carefully. After a shcrt period of time, enough heat will build up
to cause the paper to burst into flame.

184, Some chemicals can be effectively used to extinguish fires.

185.

186.

ACTIVITY

Safety precautions
ACTIVITY

Safety precaoutions
ACTIVITY A

ACTIVITY B

ACTIVAITY C

+STIVITY D

ACTIVITY E

MATERIALS: baking zoda, wide-mouth jar, vinegar,
tablespoon

Put a tablespoon of baking soda in a wide-mouth jar and slowly add vine-
gar. As a gas bubbles off, light a match and hold the flame inside the jar.
What conclusions can you draw about the gas that is prodnced?

should be taken to protect our homes from fires.

Have the children examise “heir homas for areas which may cause or feed
fires. Have them discuss tkese areas with their parents ana otfer to help
clean then: or do what is neceusary to make them safe.

should be token to prevent and to prepc... for combating destructive fires.

Review the rules for a fire drill. Practice the drill until it is carried out
efficiently and evervone knows exactly what he is to do.

Draw & floor plan of your school. Check threugh the school and locate fire
alarms and fire extinguishers. Mark their locations on the floor plah and
see how inany children can leain all of the locations.

Tnvite a firaman to the classroom to discuss rules of fire safety.

Visit a fire station and learn atout the equipment which is used and {ech-
niques which are used for fighting fires.

MATERIALS. newspapers

Collect from old newspapers accountg of destructive fires. Pay particular
attention to :ha causze of each fuc.. Compile a list of different causes and
discuss how these fires could have been prevented.
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E. Heat Energy

187.

188.

189.

190.

191.

192.

The sun is o source of heat,

ACTIVITY
MATERIALS. magnifying glass, piece of paper

Using a magnifying glass, focus the rays of the sun on a piece of paper.
The paper will be charred bv the heat provided bv the sun. Occasionally
afcurved fish bowl causes a fire by =cting as a lens and focusing the rays
of the sun.

Friction produces heot.

ACTIVITY A
Rub your hands together vigorously. They will soon become quite warm
due to the friction between thom.

ACTIVITY B
MATERIALS: kammer, nail, block of wood

Drive a nail into a block of woad and pull it out again. Feel the nail im-
mediately. I{ will be quite warm because of the friction between the nail
and the wood.

Electricity can be chcnged into heat,

ACTIVITY
MATERIALS: dry ced, wire

Connect the ends of a wire to the terininals of a dry cell. Feel the wire.
It becomes hot as the electrical energy is converted to heat energy. Dis-
connect the wire immediately after detecting the heating effect.

Collision between two objects can produce heat.

ACTIVITY
MATERIALS: hammer, piece of iron

Strike a piece of iron several times with a hammer. The iron becomes warm
because of the collision between the two objects.

The molecular motion of a substance is speeded by heuting it.

ACTIVITY
MATERIALS: 2 jars, hot and cold water, soluble ink,
eyedropper

Fill a jar with hot water and another jar with cold water. Alloss the jars

to stand for about a minute while motion of the water stops. Care{ully put

two drops of soluble ink into each jar. Do not stir. Mixing will be caused

by the motion of the water molecules. What evidence do you observe indi-

:ﬁti“%’hth?t water molecules are moving more rapidly in one jar than in
e olher

As heat is added to o substance the molecules of that substance move more rapidly and its
temperature rises,

ACTIVITY
MATERIALS: hot plate, Pyrex glass pan or beaker, water,
thermometer, support, sawdust

Suspend a thermometer from a support into a Pyrex pan or beaker of ool
water which is resting on a stove or hot plate. Turn on the heat and watch
the thermometer as tha heat pssses into the water and the temperature
trises. The increased motion of the niolecules becomes most evident as the
water begins to boil. The motion within the water can be observed better
by adding a small amount of sawdust to it.
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193. Heat causes most things to expand.

ACTIVITY A

ACTIVITY B

ACTIVITY C

MATERIALS: alcoho! Lurner, flask, glass tube, one-hole
rubber stopper, ring stand and ring, wire gauze

Insert a glass tube into a one-hole rubber stopper being careful to wet the
tube and stopper and to protect your hands with several thicknesses of
cloth. Fill a flask with water and fit the stopper in the flask in such a way
that the water moves about halfway up the tube. Place a wire gauze on
a ring attached to a ring stand, place the flask on the ring, and heat the
water with the zlcohol burner. As the water becomes Lotter, it will expand
and move up the tube. Cool the flask and the water will contract and move
down the tube.

MATERIALS: cand e or gas burner, iron washer, iron bholt
which just fits the washer, tongs, water

Slip the wasker back and forth over the bolt. Hold the bolt with tongs and
heat it in a candle or z¢ burner flame. Again try to slip the washer over
the bolt. Because the heat has caused it to expind, the bolt will no langer
fit through the washer. Dip the bolt into water and again slip it through
the washer. The water cools the bolt and causes it to contract.

MATERIALS: candle, support, metal weight, copper wire

Hang a weight from a support using a copper wire long enough .0 suspend
the weight about one sixteenth of an inch from the table top. The weight
should swing freely without hitting the table. Heat the wire with a candle

16




ACTIVITY D

Heat Encrgy

until the weight touches the table and is no longer able to swing. Allow
the wire to cocl. The woight will no longer touch the table. The wire ex-
pands when heated and contracts when cool.

7= ._/(/’/}/////////%
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candle, 2 suppoits,
copper wire

MATERIALS: metal weight, piece of

Extend a copper wire between two supports. Using andther wire, hang a
meta) weight from the middie of the horizontal wire. Measure the distance
from the table top to the suspended weight. Heat the horizontal copper
wire with a candle and observe the distance from table to weight as the
wire heats and then cools. The wire expands when heated and contracts
when cooled.

NN
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ACTIVITY E

ACTIVITY F

MATERIALS: glar s bottle, one-hole rubber stopper for bottle,
glas tube (about 107}, glass tumbler, water

Put a glass tube into the hole of a one-hole stopper and put the stopper
into the mouth of a glass bottle.

CAUTION: When inserting the tube into the stopper, moisten both and
wrap them in cloti. to avoid being cut.

Turn the bottle with the tube and stopper upside down and:place the free
end of the tube in a glass of water. Put both hands around the bottle to
warm it, Watch the end of the tube for several minutes. Finzlly, remove
your hands from around the jar, hold it only by the ncek, and watch the
tube which is immersed in the water. Whai conclusions can you draw
concerning the effect of heat upon air?

193 E

MATERIALS: Erlenmeyer flask, balloon

Fasten the open end of a balloon over the mouth of a flask. Piace the
flask on a hot radiator or warm it over a candle. Notice what happens to
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thelbél})loon. Cool the flask. What happens to the balloon after the flask is
cooled?

198 F

194. Evaporation of a liquid to a gas requires heat,

195. Thermometers are

O

ACTIVITY A

ACTIVITY B

ACTIVITY A

ERIC

Aruitoxt provided by Eic:

MATERIALS: 2 paper towels, 2 plates, water, teaspoon

Put a paper towel 0a each of two plates. Pour a teaspoonful of water on
each paper towel. Put the plates near each other on a table in front of a
window, but place one in the sunlight and one in the shade. Look at them
from time to time and see which towel becomes dry first. What reasons
can you give for your observations?

MATERIALS: water, rubbing alcohol, eyedropper

It is possible to detect the heat which is required to change a Jiguid tu a
gas through the sense of feeling. The more rapidly the liquid evaporates,
the more rapidly it must take heat from ijts surroundings. Put about three
drops of water on the back of your hand. Blow on it gently. Dry your
hand and put about three drops of rubbing alcoho} on the same spot. Blow
on jt gently. Explain all observations in terms of the relationship between
heat and evaporation.

used to meusure temperature,

MATERIALS: thermometer

Use a thermometer to measure the temperature of a variety of things and
a variety of places. Include the temperature in the classroom, outsid~> the
school, in & refrigerator, the temperature of ice, and as many others as
possible. Record the temperatures and discuss the variations.
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ACTIVITY B

MATERIALS: jar, water, food coloring, cne-hole stopper to
fit the jar, glass tube, rubber band

Show how a thermometer works by filling a jar with cold water. Color the
water with food coloring. Fit a glass tube into a stopper so that the tube
extends above the stopper. (See Appendix A, “Working With Glass Tub-
ing.”) Push the stopper into the jar which is filled to the brim so that
some of the colored water moves up the tube. Mark the level nf the water
in the tube with a rubber band. P’ the jar in a warm place and examine
it after it has had an opportunity o become warmer. Notice that the level
of the water rises. Cool] the jar ana the level will.move down again.

196, Temperoture con be mz2asured on more than one type of thermometer.

ACTiVIYY

MATERIJALS: Fahrenheit thermometer, Celsius {(centigrade)
thermometer

Read the temperature of the room on both Fahrenheit and Celsius
therniometers. Record thesc iemperatures. Take the temperatures with
both thermometers of as many other locutions as possible, ranging from
inside the refrigerator freezer to a hot boiler room. Record ali these tem-
peratures. Discuss the advantages and disadvantages of the two scales.
Does it make any difference which one is used? How many Fahrenheit
degrees equal one Celsius degree? How can the temperature reading on
one scale be converted to the temperature reading on the other scale?

197. Heat trovels through a solid by conduction.

O

ERIC

Aruitoxt provided by Eic:

ACTLVITY

MATERIALS: candle, nail

Light a candle. Holding one end of a nail, touch the other end to the fame
of a candle. Soon the nail becomes too hot to hold. Heat is transferred
along the nail by conduction.
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198. Some maoterials conduct heat more readily than others.

ACTIVITY
MATERIALS: candle, brass curtain rod, glass rod,
2 marbles, matches

Using melted wax from a candle, attach marbles five inches from the ends
of a glass rod and a brass rod. Strengths of attachment should be equal.
Place the ends of the two reds in a candle flame simultaneovsly. Explain
what happens in terms of the capacity of materials to carry heat.

198

199. Metals are generally good conduc*ors of heat.

ACTIVITY
MATERIALS: candle, wire screen, match, tongs

Light a candle and observe the flame. With tongs, lower a piece of wire
screen into the flame. Notice that the flame does not noticeably rise above

81 8'7



O

ERIC

Aruitoxt provided by Eic:

MATTER AND ENERGY

the sereen. Explain your observation in terms of the capacity of metals
to conduct heat.

199

200. Metals var in their capacity ta condust heat.

ACTIVITY

MATERIALS: candle or gas burner, pliers, several 10-inch
wires of different metals, tacks

Using pliers, join wires of different metallic content together by twisting
one end of each of the wires together. Spread the opposite ends apart.
Using melted paraffin from a candle, attach a tack on the free end of each
wira. Hold the twisted ends *vith pliers in the flame of a candle or gas
burner and watch the tacks. All tacks do not drop off at the same time
because the different metals vary in their capacity to conduct heat.

201. Some materials are pcor conductors of heat.

ACTIVITY A

ACTIVITY B

MATERIALS: candle or gas burner, test fube, water

Fill a test tube about three-fourths full of water. Hold the bottom of the
test tube with your hand and heat the upper surface of the water in a
candle flame or gas burner. it i3 possible to boil the water on the {op while
still holding the bottom. This i3 becausze water and glass are such poor
conductors of heat.

MATERIALS: wooden match, naper

Light a wooden match. Notice thut it is possible to hold one end even
though the other end is burning. Light a piece of paper. It is also possible
to hold this paper even though a part of it is burning. This is because
wood and paper are such pcer conductors of heat.
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202. Heot can be transferred in a liquid by convection,

ACTIVITY
MATERIALS: gallon jar, small jar with cork, ink, water

Fill a gallon jar with cold water. Fill a small jar with warm water colored
with ink. Cork the small jar lightly. Tie a piece of string around the cork,
place it in the bottom of the large jar, and remove the cork by pulling on
the string. Exercise caution to avoid disturbing the water. The movement
of the warm colored water through the cold water illustrates how warm
currents pass through a fluid.

203. Hear con be transferred in a gas by convection.

ACTVITY
MATERIALS: lamp chimney, candle, vrood splint, 2 blocks
of wood

Place - lighted candle between two blocks of wood and rest a lamp chim-
ney on the blocks and over the candle. Light a wood splint, blow it out so
that it smokes, and place the smoking splint at the top and then at the
bottom of the chimney. The path of the smoke illustrates how warm air
moves out of the top of the chimney and cool air moves in the bottom.
The air currents caused by heating the air are called convection currents.

203
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208, A warm liquid weighs less than an equal volume of the same liquid ot o lower temperature.
ACTIVITY

MATERIALS: 4 glass quart-size milk bottles,  soluble ink,  hot
plate, water, cardboard, pan

Heat two quarts of water, color the water with soluble ink, and pour it
into two milk bottles. Fill two other milk bottles with cold water. Have
one person cover the top of one of the bottles of hot water with a piece of
cardboard while another person covers the top of a bottle of cold water.
Invert the two covered bottles and place a hot one mouth to mouth on top
of a cold one while placing a cold one on top of a hot one, Simultaneously
remove the pieces of cardboard and observe what happens in each pair
of bottles. Explain your observations in teums of the relative weights of
hot and cold liquids,

‘}“ll I s
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205. Heat con be transferred by rodiation.

ACTIVITY

206. Dark, dull objects
ACTIVITY

MATERIALS: candle, paraffin block, piece of metal

Light a candle and place a block of paraffin close beside it. The paraffin
melts because heat reaches it Ly raciation. If a piece of metal is placed
between the candl: and the paraffin, the radiation of heat will be blocked
and the paraffin will not melt.

radiote heat more readily than light, shiny objects.

MATERIALS: 2 identical cans, 2 thermometers, hot water,
white paint, black paint

Paint a can black on the ouiside and another can white on the outside. Fill
both cans with equal amounts of hot water and place a thermometer in
each. Read the temperatures every five minutes for about a half hour, The
water in the black can cools more rapidly than the water in the white can
because dark objects radiate heat more readily than light objects.
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207. Dark, dull objects obsorb heat more readily then light, shiny objects.
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ACTIVITY A

ACTIVITY B

ACTIVITY C

MATERIALS: white paper, black paper, candle, lamp
From a candle, put a drop of wax on the center of a piece ?f white_paper
and a drop on a piece of black paper. After the wax has _nardenea, hoid
both sheets of paper six inches from a lighted electric hgbt bulb. The
wax on the black paper will melt before the wax on the white paper be-
cause the darh surface will absorb more heat from the bulb.

P )
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207 A

MATERIALS: 2 jdentical cans, 2 thermometers, 2 pieces of
cardboard, water, black paint, paint brush

The relationship between the color of an object and its capacity to absorb
heat can be determined by painting & can black and leaving an identical
can shiny. Fill both cans about three-fourths full of water taking care to
myasure identical amounts of water for both cans. Put a piere of cardboard
over the top of each can and insert a thermometer into each can through a
hole in the center of {i:e cardboard. Put both cans in the sunlight ang
record the temperature of each every ten minutes. Explain your observa-
ti&?s and the data you record in terms of the basic understanding given
above.

MATERIALS: can, black paint, candle, 2 coins

Paint one side of the inside of a can black while leaving the other side
light. Using melted wax from a candle, attach two coins on the outside of
the can placing one coin on ‘he outside of the dark side and one on the out-
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side of the light side. Stand a lighted candle in the center of the inside
of the can. The coin will fall off the dark side of the can before the ccin
falls from the iight side since the dark side absorbs heat more readily.

207 C

208. A thermoastat is o device for automaticelly controlling temperature.

ACTIVIYY A

ACTIVIYY B

MATERIAILS: b}metallic strip. candle, match

Obtain a bimetallic strip from a source such as a science supply house.
Such a strip is made of two metals bonded together that expand at dif-
ferent rates when heated. Hold the himetallic strip over a candle and notice
how 1t kerds. Cool it and it will straighten out again. Discuss how this
device would be useful in thermostats for controlling the switches of
heaters and air conditioners.

MATERIALS: thermostat, candle, match, ice

Obtain a used thermostat from th2 schouol janitor or from a heating con-
tractor. Examine the inside carefully. Ccol it by holding it near ice and
then warm it by holding it near a lighted candle. Notice what changes
take place with a charge in teinperature. These changes conircl the
switches which can 1urn heating #nd cooling devices on and off.

209. Many engines goin their force from the expension of heoted gases,

ACTIVITY

MATERIALS: references

Have the children trace the history and development of heat engines and
describe how each operated. Inclucle such examples as Hero's engine, the
many kinds of steam engines, diesel engines, gasoline engines, zas tur-
bines. and solid and liquid fuael rcckets.
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210. Encrgy can be transferred by waves.

ACTIVITY A

ACTIVITY B

ACTIVITY C

O

ERIC
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_ N 93

MATERIALS: 25-foot clothesline rope

Have a child hold cne end of a piece of clothesline rope while you apply a
quick up and down mection on the other end. Notice the waves traveling
along the rope. Does the child feel the up and down motion? Continue
to experiment using a variety °f methods of input, including a variation in

the speed and intensity of iuput movements. Observe and discuse your
observations.

207 A

MATERIALS: tub of water, stones

Drop a stone in a tub of water. Qbserve the waves produced. Notice the
up and down motion. Notice how they spread farther and farther from

the source. ¥loat something in the water and notice how it is affected by
the waves.

MATERIALS: chalkboard, chalk, roller skaes

Have a child put on roller skates and stand next to a chalkboard. Have
the child draw up and down on the chalkboard with a piece of chalk. As
he does, push him forward along the chalkboard. The combined horizon-
tal moticii of his body and vertical raotion of his hand will produce a
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211.

212.

Ivagil Labe! the parts of the wave: the crast, the trough, and the wave-
ength,

crest
wavelength
'I<“>F /

210C

Reflection is a property of waves.

ACTIVITY A

ACTIVITY B

ACTIVITY C

MATERIALS: 20-foot clothesline rope

Tic one end of a clothesline rope to a firm support and holt the other end
at a distance which allows it to sag slightly. Move the rope up and down
with a sudden jerk sending a wave along it to the other end. Notice that
the wave reflects or bounces from the other end and returns along the

rope.

MATERIALS: Slinky toy

Hold one end of a Slinky (a spring-like toy) and have someone hold the
other end far enough away so that there is only a slight sag. Compress
about two feet of this spring and then release the compression. Notice
how the compression or wave travels along the spring, reflecta or bounces
from the other end, and returns along the spring.

MATERIALS: transparent glass baking dish, water, overhead
projector

Fill a transparent glass baking dish to a depth of about one inch with
water and put it on an overhead piojector. By dipping your finger in and
out of the water at a point about three inches from one side of the dish,
direct waves towurd the side of the dish. Notice that when the waves hit
the side they reflect or bounce back. The shadows of these waves can be
projected un a8 wall or screen and viewed by the entire class.

Refraction, the bending of waves as they poss at an angle (other than $0°) from one medium to
another, is a property of wavas,

ACTIVITY A

MATERIALS: glass, water, pencil

Light waves are bent when they pass at an angle from a medium of one
density to a medium of another dersity. To illustrate this, put a long
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pencil into a glasa of water in such a way that only part of it is submerged
and observe it from many angles. Note the variety of forms and shupes
which the pencil appears to have. Explain your observations in terms of
refraction of light.

212 A

ACTIVITY B
MATERIALS: coffee cup, penny, water, glue

Light waves are bent whan thcy pass at an angle from a medium of one
density to a medium of another density. To illustrate this, glue & penny
te the bottom of a coffee cup. Look into the cup at the penny and then
back away until you barely lose sight of the penny over the edge of the
cup. While holdirg your head still, have someone pour water into the
cup. Explain ycur observations in terms of retraction of light.

213, Interference is a property of woves.

ACTIVITY
MATERIALS: transparent glass baking dish, water, overhead
projector

Fill a transparent glass baking dish to a depth of ghout one inch with
water and put it on an overhead projector. By dipping two fingers in and
out of the water simultaneously, waves are set vp v/hich encounter one
another. Look for evidcnee of where these waves reinforce one another in
meeting and where they interfere with each other. The shadows of these
waves can be projocted on a wall or screen and viewed by the entire clasx.

214. Diffroction is o property of woves.

ACTIVITY
MATERIALS: transparent glass baking dish, water, 2 blocks
of wood, overhead projector
Diffraction can be evidenced by the bending of waves arouad a corner.
Place two blocks of wood about an eighth of an inch apart in a transparent
glass bakiglg dish. If necessary, place weights on the blocks to keep them
from floating. Add about one inch of water and put the dish on an over-
hend projector so that any waves in the water will be projected on the
wall. At one end of the opening between the blocks, dip your forefinger in
and out of the water rapidiy sending waves between the blocks. As the
Q
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waves emerge from this path, notice that they spread out on the other side
of the blocks. This spreading around the corners of the blocks is evidence
of diffraction.

215. Light appears to travel in a straight path.

ACTIVITY A

ACTIVITY B

MATERIALS: cardboard, candle, match, scissors,
ruler, pencil

Cut out three pieces of cardboard 10” x 5”. Fold each piece so that hal¢ of
it can serve as a base on a table and half can stand upright. Punch a pencil
point in the canter of each upright portion and line them up with the wick
of a candle. Light the candle and ckeck again to see if you can see the
flames through the holes. Now move the center cardboard a little to one
side. Return it to itz position in a straight line and move the others
:Iightll';’. What can you conclude about the path in which light appears {o
ravel ?

MATERIALS: candle, match, can, tissue paper, alumi-
num foil, pin, rabber bands, box camera

Remove both ends from a can. Cover one end with aluminum foil and the
other end with tissue paper and hold them in place with rubber baads.
Using a pin, punch a small hole in the center of the foil. Point the toil erd
toward a burning candle and look at the tissue paper on the other end.
Why does the candle flame appear upside down? To illustrated this, draw
a sidc view diagram of the can, the candle, and the image of the candle.
Using straight lines to represent the path of light, show how the light
from various parts of the candle flame travels through the pinhole to
appear on the tissue paper as it does.

216 B
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216. Lighs exhibits the wave property of refraction.

ACTIVITY
MATERIALS: paper, pencil, sheet of glass
Drasw a straight line on a piece of paper. Cover half of the line with a
sheet of glass, View from a variety of angles the point at which the line
emerges from under the glass. The apparent break iu th2 line is the result

oi the bending of light as it travels at an angle from one medium to
another.

216

217. Light exhibits the wave property of interference.

ACTIVITY
Hold the first and second fingeis of your right hand a few inches in front
of your eye and look towsard a source of light. Adjust the opening between
your fingers until you appear to see dark lines between them. These appar-
ent dark lines result fiom light waves converging in such a way as to inter-
fere swith one another and, as a result, cancel each other resulting in
darkness.
217
Q
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218. Light exhibits the
ACTIVITY

wave prooerty of diffraction.

Hold the first and second fingers on your right hand in front of your eye
and look toward a light. Adjust the opening between Yovur fingers until
you appear to see dark lines between ther:. The lines are formed by wave
interference whichk: results fom converging of waves which bend or dif-
fract as they pass through the opening.

219. Light exhibits the wave property of reflection.

ACTIVITY

MATERIALS: mirror

Use a mirror to illust ate that light exhibits the wave property of re-
flaction. Devise experiments in order to learn as much as you can about the
way in ‘vhich a mirror reflects light.

220. Opaque objects stop light rays and cas? shadows.

ACTIVITY

221. When light strikes
ACTIVITY

MATERIALS: spotlight, sheet, rope

Hang a whitc bed sheet on a rope extended across the room. Point the
spotlight toward the sheet ard allow some of the children to do shadow
plays between the light and the sheet while the rest of the children watch
from the cther side of the sheat.

o surface, it is offected in different ways by differcnt materials.

MATERIALS: clear glass,  frosted glass,  black paper,  white
paper, mirror

Examine each of the materials listed above. Notice how thay affect light.
The clear glass is called transparent since light passes through it, and
objects on the other side can be seen clearly. The frosted glass is called
cranslucent since light passes through it but cshapes on the other side
are not clearly distinguishable. The black paper is opaque because light
will not pass through it. The scattered light reflecting from the white

paper is called diffused light whereas ¢lear images are reflected from the
mirror.

222. Light exhibits tha properties of porticles when it octivates o photoelectric cell.

ACTIVITY

MATERIALS: light meter

Examine a light meter. When light enters it, the light strikes a photo-
electric ceil. Electrons are emitted from the photoelectric cell and pass
through a meter which registers with an indicator on the face of the
meter. This is evidence for the particle nature of light since, theuoretically,
the light would have to behave like tiny particles in order to eject electrons
and cause an electric current to flow.
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223. Visible light spans only a short zegment of the overoll spectrum of waves,

224,

2
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227.

228,
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ACTIVITY
MATERIALS: chart of the electromagnetic wave spectrum

Locate an electromagnmetic -wave spectrum in an encyclopedia or reference
book. Locate the position on the spectrum of visible light, ultraviolet light,
infrared light, radio waves, radar, and other waves of interest.

VISBLE LIGHT

!UH raviolet
Gamma rays

Radio Waves

Electric Waves Infrared Cosmic rays
503 X- ays

Light travels ot o speed of about 186,000 miles per second.
ACTIVITY
MATERIALS: flashlight

Stand at one end of a dark room with a flashlight. Point the flashlight
tanward the opposite wall. As you push the button to turn the light on,
watch the wall and estimate how long it takes for the light to reach the
wall. Would you say that the light travels as fast as you can walk, as fast
as you can run, as fast as a car, as fast as an airplane, or faster?

Man maokes use of light from many scurces,

ACTIVITY
MATERIALS: light sources, references

Have the children bring to school as many different types of light sources
as they can locate. Have them also check in reference books and locate
pictures 7 types of lighting which man has used over the ages.

Many different kinds of energy can be changed into light,

ACTIVITY
MATERIALS: light sources, references

Have the children locate actual devices or references about devices which
illustrate how light can be produced directly from otler cnergy sources
such as elecirical, heat, atomic, and chemical energy.

The incondescent light bulb wos invented as a result of pctient experimentation.
ACTIVITY
MATERIALS: references

Assign a report on Thomas Edison with an emphasis upon his efforts in
the area of developing an incandescent light bulb,

Light woves may be reflected,

ACTIVITY
MATERIALS: rubber ball, floor, mirror

Attach a mirror to a wall. Stand about tiwvo feet from the wall and about
two feet to the side of the mirror. Where must another pe.'son stand in
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order to see you in the center of the mirror? To help better understand
this, stand about ten feet from another person and throw a rubber ball
back and forth by bouncing it on the floor, Repeat this several tim:s com-
paring the angle at which the ball strikes the floor to the angle at which
it bounces from the floor. The angle at which light enters a mirror is the
same as the angle at which light waves refloct from the 1nirror.

229. Light is reflccted from o plane mirror at the same angle that it enters the mirrer,

230.

231,

ACTIVITY

MATERIALS: plane mirror, paper, pencil, ruler,
protractor

Draw a broken line on a piece of paper and then draw a solid line at an
angle from it. Stand a plane mirror upright at the point where tke two
lines meet. Looking straight along the dotted line, turn the mirror until
the reflection of the dotted line is in line with the real dotted line. Line
up your ruler with the reflection of the solid line and draw a line along
the ruler. Measure the angles of the solid lines on each side of the broken
line. Repeat the experiment several times using a variety of angle sizes.
The angle of reflectior should always equal the angle of incidence.
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228 L

The curvature of the tace of a mirror affects the type of image reflected by the mirror.

ACTIVITY

MATERIJALS: plane mirror, concave mirror (shaving mirror),
convex mirros {(some automobile rear view mirrors)

Look at yourself in a flat mirror (plane), a mirror which curves inward
(coneave), and 2 mirror which curves outward (convex). How do the
images of yourself vary? Exper ment with these mirrors to determize
what can be learned about them.

Light is refracted or bent when it passes ot an engle (other than 90°) from one medium to

another.
ACTIVITY

MATERIALS: Liandbook of cheraiztry and physics, materials
which refract light

Locate in a chemistry and physics handbook a table which liats the index
of refraction for several materials. The higher the index of refraction,
the more the material is capable of bending light. Collect as many of the
listed materinls as you can and devise cxperiments to compare their abili-
ties to ben light.
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The human eye contains a flexible, adjusteble lens,

ACTIVITY
MATERIALS: cow eye

Obtain a cow eye from a slaughterhouse. Dissect it and exairine the lens.

The lens in 0 camera focuses en image on the film.

ACTIVITY
MATERIALS: box camera, translucent tissue paper

Open a box camera, point it toward a very bright object, and hold a piece
of translucent tissue paper where the film would normally be. Notice the
image which is formed on tiie tissue paper.

Lenses are used in o wide variety of optical instruments.

ACTIVITY
MATERIALS: optical instruments

Have the children bring to school and display all of the types of devices
which they can locate which contain lenses. Glasses, binoculars, tele-
scopes, cameras, and microscopes are but a few examples.

All colors are present in white light.

ACTIVITY A
MATERIALS: rectangular baking pan, water, pocket mirror
Set a pan of water in a position whete the sunlight entering a window
strikes it. Lean a small pocket mirror on the inside of the pan and adjust
its angle until a spectrum of colors is reflected on the wall or ceiling.
ACTIVITY B

MATERIALS: prism

Darken a room and allow a ray of sunlight to enter. Hold & prism in the
ray of sunlight and rotate it until it projects a rainbow on the wall. Notice
that the prism divides the white sunlight into red, crange, yellow, green,
blue, indigo, and violet.

Colored lights combine to produce other colors,

ACTIVITY
MATERIALS: slide or overhead projector, screen or white wall,
colored cellophane

Darken the room snd project white light from a slide or overhead projector
on to a screen. Piace individual and various combinations ot colored cello-
phane in frout of the projector and note the colors produced by various
combinations of colored light.

Colured pioments combine to produsze the other colors.

ACTIVITY
MATERIALS: variety of waterscolor paints

Mix various colors of paint and note the colors which are oroduced by the
mixtura.

Sound is produced by vibroting objects.

ACTIVITY A
MATERIALS: ruler

Ho'd one end of a ruler tightly agsinsl the top of a fable i~aving the other
end projecting over the edge. Hold the projecting end down, release it
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suddenly, and note the sound produced. Repeat the experiment using
different lengths of the ruler. What conclusions can you draw?

ACTIVITY B
MATERIALS: tuning fork, glass of water

Strike a tuning fork and hol .¢ close to your ear. Listen t2 the humming.
Can you detect the prongs vibrating? Touch the prongs and stop the vibra-
tion. Strike the tuning fork again and touch it lightly to the edge of a
glass. Strike it again and dip it into some water. The fact that the prongs
are vibrating becomes obvious from the tapping on the edge of the glass
and the splashing of the water.

ACTIVITY €
MATERIALS: large can, sand, pencil

Produce a sound by tapping on the bottom of an empty can. To determine
whether or not the can is vibrating, sprinkle grains of sand over the bot-
tom of the can and tap again. As the can vibrates the grains of sand will
bounce up and down.

ACTIVITY D
MATERIALS: needle, tagboard, phonogravh, old phono-
graph record, masking tape, scissors

Fold a piece 0 3” x 3” tagboard twice to form a piece which is 1” x 3” ard
push a needle through it. Hold the needle in the greove of an old phono-
graph record as it moves on a turntable and listen carefully to the sound
produced. Next, roll a large sheet of tagboard into the cone shape of a
megaphone, and use masking tape to hold it together. Tape the tagboard
with the needle in it to the small end of the megaphone and hold the
needle into the groove of the record again. Contrast the scund produced
with the megaphone to the sound produced without the megaphone.

239. Sound travels as a wave.

ACTIVITY
MATERIALS: Slinky toy

Obtain a Slinky, a springlike toy available at most toy stores. Have two
children take the ends of the Slinky and stretch it several feet belween
them. Press about ten loops of the spring together and rclease them sud-
denly. Notice how the wave travels along the spring. Continue to experi-
nient, observe, and discuss your observations.
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. Sound exhibits the wave property of reflection.
ACTIVITY

An echo is an example of the reflection of sound. Locate a place within a
large rooni, near s big vuildirg, or near a mountainside where an echo of
your voice can be heard.

Sound exhibits the wave property of refraction.

ACTrIVITY

MATERIALS: balloon, clock which ticks

Blow up a balloon with carbon dioxide gas. The carbon dioxide can be
produc.d by pouring vinegar on baking soda. Hold it between your ear
and a ticking clock and adjust the distances until the clock can be heard
clearly. Without moving either your ear or the clock, remove the balloon
1rom between them. Notice that the clock cannot be heard as clearly as
beforetzi]The balloon serves as & lens which refracts the sound and focuses
it on the ear.

Sound exhibits the wave property of interference.

ACTIVITY

MATERIJALS: 2 identical tuning forks mounted on resonator boxes,
adjustable weight for one of the tuning forks,
rubber hammer

Strike the two tuning forks so that .hey sound separately and then to-
gether. Note the clear steady sound which is heard. Next, attach an
adjustable weight to one of the furks and listen to the two forks simul-
taneously. Adjust the weight to varvious positions and repeat until a
definite throbbing is heard in the sound. This variation i3 dae to inter-
ference. If the waves from the two forks coincide when thuy meet, the
sound becontes louder. If the two waves do not coincide when they meet,
they cancel one another and the intensity of the sound goes down.
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243. Sound exhibits the wove properiy of diffraction.

244,

245,

246.

247,

ACTIVITY

Diffraction is exhibited when a wave travels around a corner. Have one of
the children go out in the hall where he cannot be seen. Leave the door
open. Have him speak or make a so' 1d. If the children inside the room can
hear the sound, then it must have bent around a corner thus demonstrat-
ing diffraction.

Sound passes through a substance by molecules striking and passing on the sound encrgy to
to ccther molecules,

ACTIVITY

MATERIALS: ruler with arched groove, 6 marbles

To illustrate how sound is transmitted by the molecules of the materials
which carry it, spread five marbles along the groove in a ruler. Roll a
sixth marble into the groove on one end and note how the energy is trans-
mitted along the ruler.

Seund is carried better by some materials than by others.

ACTIVITY

MATERIALS: metal rod or pipe, table, pencil

Put your ear near one end of a table surface while a friend taps on the
other end with a pencil. Then place your ear on the table while the tap-
ping continues. Repeat the same procedure with a metal pipe or rod in
p]acedof the table. Compare the capacity of air and solids for ¢ rrying
sound.

Sound travels through air at a ipecd of about 1100 feet per second.

ACTIVITY

MATERIALS: 2 blocks of wood

Take the children to the schoo! playground, Have one child move to one
end of the school ground with two blocks of wood while the rcst of the
class moves to the other end of the schoc! ground in a position where
they can still see the lorz child. Have the child strike the blocks of wood
together. The rest of the class should wateh and listen. The t'octs il
be seen striking before the sovnd is heard indicating that light iravels
fastei' than sound,

The pitch of o sound con be oltered by odjusting the source of the sound.

ACTIVITY A

ACTIVITY B

MATERIALS: string, rubber band

Tie a string ahout a fvot long to a firm, stationary object. ')l i the
other end with one hand and pluck the string with a finger of your other
hand. Vary the tension of the string while you pluck it and not+ the varia-
tion in the pitch of the sound produced. Repeat the experinint with a
tubber band. What rclationship do you note between tke tension «f the
string and the pitch of the sound produced?

MATERIJALS: paper scda straw, scissors

Cut two notches on opposite sides on the end of a soda straw in sich a
way as to produce two points on the end of the straw. Flattei the cut
end, with prints tegether. Put the pointed end in your meath and blow
until you have learned how to produce a sound. Note the piteh of the
sound. Cut about an inch from the other end of the strasv:, blow neain, and
note the pitch. Continve to cut and blow anrd note the results How dues
the length of the air column relate to the piteh of the sound pioduced?

R
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The :'oudness of a sound depends upon the size of the vibrations of the object producing the
sound,

ACTIVITY A
MATERIALS: ruler

Hold one end of a ruler firmly on the edge of a table with the other end
extending out from the table. Push down lightly on the free end and re-
lease it while you listen to the sound which is produced. Repeat several
times by bending the ruler a little more each time. Notice that the farther
the ruler vibrates, the louder the sound beconies.

ACTIVITY B
MATERIALS: rubber band

Stretch a rubber band between the thumb and a finger of ore hand. Pluck
it lightly and listen to the sound produced. Pluck it several more times
pulling on the rubber band progressively harder easch time and notice
that the intensity of the sound increases with an increase in amplitude
of vibration.

Sorne sounds are more pleasont to hear thon others.

ACTIVITY
.TERIALS: musical instruments, cans, paper

quality of a sound depends upon the vibration pattern. Have children

» can play a musical instrument play sounds which are pleasant to the

Contrast these sounds with the crumpling of paper and the rattling

of cans. Have the children suggest other sounds which they consider
pleasant and sounds which they consider unpleasant.

The quality of a musical tone is the property of that tone which is due to the combination of
waves which produces it.

ACTIVITY A
MATERIALS: variety of musical instruments

Have several children bring their musical instruments to class. Choose a
note from the musical scale and one at a time have each instrument sound
that note. Although the note is identical in each case, it is possible to
detect the difference between astruments. This is due to the fact that
the quality of the sound is unique in each case.

ACTIVITY B
MATERIALS: pianc

Strike a note on the piano. Have several children sing the same note. Even
though the note may be identical in cach case, it is possible to distinguish
between voices because ¢f the urique quality of each.

Music is a pleasant grouping of sounds,

ACTIVITY
MATERIALS: 8 identical bottles, spoon, water

Place eight identical bottles in a line. Leave the first bottle empty and
add water to the others in varying amounts so that as you str.ke them
with & spoon they will produce all of the notes on a musical scale. Play a
tune. Can yeu make any other k'nd of a musical instrument?
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255,

256.

A band and orchestra are made up of a wide variety of musical instruments eoch of which pro-
vides a unique function.

ACTIVITY
MATERIALS: variety of musical instruments

Have the children who play musical instruments show how the sound is
made, demonstrate the range of sounds which each instrument can pro-
duce, and describe the instrument’s most important functions in a band,
orchestra, or as a solo instrument.

The ear is the body's receiver of sound.

ACTIVITY A

Invite a priblic health nurse or the school nurse to visit the class and dis-
cuss proper ear care.

ACTIVITY B
MATEPIALS: model of ear, references

Examine a model of the ear (available in most high school biology depari-
ments) to see the various parts which make up an ear. Consult references
to learn the rames of these parts and the function which rach performs.

The numin voice is produced by vibrations of the vocol cords within the larynx.

ACTIVITY
The larynx or “Adam’s apple” is located in the throat. Hold your hand on
your throat in the vicinity of the laryns. As you talk, feel the vibrations
m your throat,

The change in the pitch of a sound as the source of the sound and ihe listener are moving in
relation to one another is called the Doppler effect.

ACTIVITY
MATERIALS: car

While you are standing along the side of a straight segment of highway,
have someone drive by with the car horn sounding. Notice that the pitch
of the sound changes as the car approaches and passes. Describe ths
change and the reasons for this change.

An oirplane traveling ot supersonic speed of scund produces o powerful compression wave that
moves out from it and causes a loud explosive sound called a sonic boom.

ACTIVITY
MATERIALS: tub of water, pencil

Dip the end of a pencil into a tub of water and move it slowly through the

water across the tub. Observe the waves which are produced. Repeat the

experiment several times moving the pencil faster each time. Observation

gf the weves produced should give an insight into the reason for a scnic
oom.
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257. Machines help us in many ways to do our work.

ACTIVITY
MATERIALS: magazines, scissors, paper, crayons

Have the children search their homes and neighborhood for examples of
machines which help them. Prepare a bulletin voard about these different
machines by using pictures cut from magazines and pictures which the
children draw.

258. A lever is o simple machine consisting of a rigid bar that is free to turn obout o fixed point
called the fulcrum.

ACTIVITY
MATERIALS: ruler, pencil, modeling clay

Rest a ruler on a pencil at the six inch mark. Place a lump of modeling
clay on the twelve inch mark and push down on the other end, raising the
clay. Move the pencil to different positions under the ruler and push on
the end to raise the clay each time. Notice the effort needed to lift the
ciay each time and the distance which your finger moves compared to the
distance that the clay moves. Can you detect any generalizations which
seem to govern the operation of a lever.

259. A ﬁr;t class lever is one which has the fulcrum between the applied force and the resistance
weight.

ACTIVITY
MATERIALS: triangnlar block of wood, stone, yardstick
Place a yardstick across and resting on one edge of a wedge-shaped block
of wood. Put a stone on one end of the yardstick and lift it by pushing
down on the other end. The yardstick is a firat class lever since the
fulerum is between the weight and tue applied force. Identify and discuss
common examples of first class levers.

— .

2569

260. ? Isecond closs lever is one which has the resistonce weight between the applied force and the
uicrum,

ACTIVITY
MATERIALS: triangular block of wood, stone, yardstick

Place one end of a yardstick on an edge of a wedge-shaped block of woaed.
I'ut a stone on the center of the vardstick and raize it by lifting up on the
free end of the yvardstick., The yardstick is a second c¢luss lever xince the
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261.

262. An inclined plane
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resistance weight is between the fulerum and the applied force. Identify
and discusz coramon examples of second class levers.

L P S
o

260

A third class lever is one on which the force is applied between the fulcrum ond the resistance

weight.
ACTIVITY

ACTIVITY

JATERIALS: triangular block of wood, stone, yardstick

Place one end of a yardstick on an edge of a triangular block of wood and
hold it in place with one hand. Put a stone on the other end. Lift the
stone by applying an upward force in the center of the yardstick. The
yardstick is a third class lever since the applied force is between the
fulerum and the resistance weight. Identify and discuss common examples
of third class levers.

)

| v - |

A

261

is o simple machine consisting of a slanted surfoce.

MATERIALS: two-foot board, books, yardstick, string,
rubber band

Tie a string around a book and attzch a rubber band to it. Holding the
rubber pand, lift the book and measure the length of the 1ubber band.
Now place the board with one end raised by resting it on two becoks. Hold-
ing: the rubbe:r bangd, slide the tied book up the board and measurs the
length of the rubber band as it moves. Repeat sliding the book up the
board with different number of books holding up the end of the board.
Measure the length of the rubber band each time. Is an inclined plane
helpful for moving heavy objects? Is it easier 1o move the objects when

the inclined plane is steep ar not so steep? /Qi
£

262
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2%3. A pulley is a simple machine consisting of a grooved wheel t/ at is used to change the di-
rection of a force or, in combinatizn, to multiply a force.

ACTIVITY

MATERIALS: pulley, string, rubber band, book, ruler

Tie a string around a book and attach a rubber band to the string. Grasp-
ing the ru ber band, lift the book and measure the length of the rubber
band while lifting. Remove the rubber band from the string and attach
the string on the book to the supnport frame of a pulley. Pass a string
through the wheel of the pulley and tie one end to a fixed support and a
rubber band to the other end. Grasping the rubber band, pull on the string
and lift the book which is hanging from the pulley. Measure the length
of the rubber band as the book is being raised. Compare the length of the
rubber band measured while raising tk.e boox by the two methods. Is there
any advantage to using a pulley?
-

rad

263

264. Simple machines may be combined into a complex machine.
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ACTIVITY A

ACTIVITY B

MATERIALS: toy block wagon, toy blocks. two-foot board,
rubber band, books, string, ruler

To determine the combined effect of two simple machines, fill a block
wagon with blocks. Attach a rubber band to the wagon, and grasping the
rubber band, lift the wagon to the top of a stack of three books. Measure
the length of the rubber band as you hift. ’lace one end of a board on the
stack of books and removy tire wheels from the wagon or turn the wagon
over and stack the blocks vn the bottom. Grasping the rubber band, slide
the wagon up tne board. Measure the length of the rubber band as it
moves. Put the wheels back on the wagon and, grasping the rubber band,
pull the wagon up the inclined hoard. Measure the length of the rubber
band as it moves. Compare the three measurements. Do the wheels and
inclined plane assist in lifting a heavy load?

MATERIALS: examples of compound machines

Examine a machine which combines a variety of simple machines. Identify
these individual simple machines and see how they combine to accomplish
a particular task. An old clock is an example which can be used if access
to a larger machine is not convenient.
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265. Machines can be used to increase force, increase speed, and change the direction of a force.

ACTIVITY
MATERIAIS: triangular block of woog, stone, yardstick

Place a yardstick on one edge of a triangular block of wood. Put a stone
on one end of the yardstick and push down on the other. The yardstick
now becomes a lever, By adjusting the position of the triangular block of
weod, demonstrate how this machine can do the three things listed in
the above statement.

£

VA

266

266. Moachines can help us by increasing force.

ACTIVITY
MATERIALS: board (5 feet long s longer), brick

Place a board on a brick with the brick close to one end. Have the biggest
boy in the class sit on the short end of the board and have the smallest
girl in the class lift him by pushing down on the long end of the board.
The board is acting as a lever.

e 266

267. Machines con help us by chonging the direction of o force.
ACTIVITY
MATERIALS: pulley, rope, weight

Suspend a pulley frora a high place that the children cannot reach. Discuss
wiih them the hest way to lift a weight to that height. Show them that by
pulling down on a rope over the pulley, the weight moves up.

268, Machines con help us by chonging the speed and distance of a force.

ACTIVITY
MATERIALS: 1uler, 2 erasers

Place an eraser under a ruler two inches from ene end and ten inches
from the other. 'lace another craser on the end of the long arm of the

O
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lever. Strike the short arm sharply with your hand. Notice the speed and
distance which the end of the long arm travels. Notice the speed at which
the eraser flies from the ruler.

h

M

288

269. Work is performed when o force is moved over o distonce.

ACTIVITY

MATERIALS: chair, coin

Have one child hold up a chair and stand perfectly still. During the time
that the first child is standing still, have the second child flip a coin. Ask
the class which child they think is doingz the most work. Since the scien-
tific definition of work is the movement of a force over a distance, if the
child hoiding the chair dees now move, ke is not doing any work. The child
flipping the coin i3 doing more physical work.

270. A foot-pound of work is a force of one pound acting over a distance of one foot.

ACTIVITY A

ACTIVITY B

MATERIALS: pound weight (4 pound of sugar or flour will do),
foot ruler

To illustrate a foot-pound of work, stand a foot-long ruler on 2nd and lift
a pound weisht from the bottom to the top. Proceed to demonstrate other
amounts of worx. For example, if a one-pound weight is moved two feet,
two foot-pounds of work are accomplished. If a five-pound weight is moved
two feet, the amount of work is five times two, or ten foot-pounds.

MATERIALS: ladder, yardstick

Determine how much work is done in climbing to the top of a ladder.
Measure the height of the ladder. Have a boy climb to the top. The work
done in foot-pounds is calculated by multiplying the weight of the hoy
times the height of the ladder.

271. There is friction when one thing rubs against onother.

ACTIVITY

ERIC

Aruitoxt provided by Eic:

MATERIALS: small wheel or an axle, toy block

When there is friction between two moving objects, heat iz produced—the
more friction, the more hesat.

Rub vour hands together, back and forth, ten times and notice how warm
they become. Rub a toy block against your hand ten times and note the
heat, if any, which is produced. Finally, 10!l a wheel back and forth over
_\'gur h:j;nd ten times. What is the advaniage of a wheel over sliding
objects?
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272. Fricticn between two surfoces depends upon the materials on the surfaces.

ACTIVITY

MATERIALS: two-foot board, block of wood, variety of ma-
terials (cloth, rubber, sandpap:r, etc.), yvardatick,
rubber cement

Place a block of wood on a board and lift one end of the board until the
block begins to slide, Measure and record the height of the board when
sliding began. One at a time, attach several surfaces on the block of wood
with rubber cement and repeat the experiment for each surface. The
higher the board has to be raised to cause the block to slide, the greater
the friction is on the surface being used. List the materials in order of
the friction which they produce.

273. Friction is useful in contralling motion,

ACTIVITY

MATERIALS: car

Arrange for one of the teachers or a mechanic from a nearby garage to
remove the wheel from a car and demonstrate how friction is used in the
brake mechanism for stopping a car.

274. Friction car be reduced in many ways.

ACTIVITY

MATERIALS: small toy truck, toy blocks, rubber band,
yardstick

To show the importance of wheels, fill a toy truck with blocks. Fasten a
rubber band on the front of the truck and pull on the rubber band until
the truck starts to move. Use the yardstick to measure the length that
the rubber band stretches before the truck moves. Remove the wheels
from the truck or trrn the truck over and lead all of the blocks on the
bottom. Pull the rubber band until the truck begins to move, and measure
the length of the rubber band as it is set into motion. Compare and discuss
the two procedures.

275. The efficiency of o machine is 0 measuremt of the portion of ihe work applied to the mach e
which the machine converts to useful work.

ACTIVITY

MATERIALS: books, board {about 3 feet lony), brick,
spring balance, vardstick

Stack several books about two feet high. Weigh a brick and determine the
amount of work required to lift the brick to the tep of the stack of books.
{Work = force x distance). Make an indined plane by leaning a board
against the stack of books. Slide the brick up the inclined plane to the top
of the books. Use a spring balance to measure the force required to slide
the brick up the board. Measure the length of the board with a yardstick.
Determine the work done when using the inclined plane. The efficiency of
the inclined plane can be calculated by dividing the work done to lift the
brick straight up by the work done in using the inclined »nlane and multi-
plying by 100. The value calculated is the percent of work put into the
machine which is actually gotten out of it in useful werk.

276. Motion is going on oll cround us,

ACTIVITY

I.ist everything arcund you which moves or must be moved in order to be
of use.
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277. Motion is produced by a force on en object.

ACTIVITY

Ask the children to examine objects ar>und them that move and determine
what causes the motion, In each case some sort of force must be applied.
List the things such as motors, gasoline engines, wind, themselves, etc.,
which apply these forces.

278. Motion con be described in terms of speed.

ACTIVITY

Take the class out to the schoo! playground or track., Have two of the boys

race across a set distance. Ask the children which boy ran with the

greater speed. How do they know? Ask the children to describe how fast

each boy ran. Eventually, they should broaden their concep’ of speed to

describe it in terms of distance and time. Repeat the erperiment and

Emke the measurements necessary to determine the speeds of the running
0ys.

279. Modern vehicles increase transportotion speeds.

ACTIVITY

MATERIALS: magazines, scissor” paper, crayons,
bulletin board

Have the children cither draw or cut from magazines pictures represent.
ing as many examples of transportation as they can find. These can range
from a person walking to a rocket speeding into space. Arrange these
pictures on a chart or bulletin beard in order of speed of motion. If possi-
biz, have the children consult books or inquire concerning the approxi-
rrlatle speed of each of these methods. These speeds can be included in the
4isplay.

280. Speed is measured in terms of distance and time.

O

ACTIVITY A

ACTIVITY B

ERIC
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MATERIALS: clock

Take the childven to the sckool playground and lin. them up for a type cf
race. Tell them that when you say “go” they are to move forward by
bringing the heel of one shoe to the toe of the oiher shoe. They are to con-
tinue moving forward in this manner 48 you time them for one minute at
which time you will tell them to stop. As thev niove forward, they are to
count the number of “steps” they take.

Time them moving forward for onc minute and then compare their specds
in “steps per minute.” Discuss the fact that the steps are of different
lengths and therefore, in one respect, are not units which cun be used
for comyirison.

MATERIALS: automobvile speedometer, map

Have the children investizate the ways in which speed i3 measured. The
extent to which they can go in this activity is limited only by their under-
standing and imacination. Perhaps the simnplest discussions can center
around an automobile speedometer. Once they have discovered that this
instrument measures speed in miles per hour, an effort can be made to
interpret this measurement to them. For example, if a particular town
which the children are familiar with is forty miles away, discuss the fact
that it takes one hour to pe! there if a car travels at forly miles an hour.
This activity can be expanded to using mapa, dizcnssing the high speeds
of airplanes, the need for very high speeds in space tlight, the use of units
such as the knot, ete.
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2P1. Changes in the speed of mation are described as occeleration.

ACTIVITY

Take the class to the st:hool playground and have the children wateh while
you demonstrate acceleration with one boy. Tell the boy that as you start
counting, he should begin moving slowly and gradually increase his speed
so0 that by the time you count to tive, he should be rurning at top speed.
Aiter demonstrating this, call him back and this time have him wait until
the count of ten to reach full speed. Have the children discuss the differ-
ence3 in these two examples of increasing speed and develop a concept of
acceleration,

282. A liquid which is free to flow seeks o level position.

ACTIVITY

MATERIALS: 2 glass funnels, 2 feet of rubber or plastic tubing,
water

Connect the stems of two funnels with flexible tubing. Hold the funneis
level with one another and pour water into them until they are both about
half full. Raise and lower the funnels beside one another and notice how
the lignid always flows toward a level position.

282

283. Liquids connot be cempretsed,

ACTIVITY

ERIC
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MATERIALS: soft drink or milk bottle, one-hole stopper which
fits the bottle, glass {ube

Put a piece of glass tubing in a one-hole stopper so that the tubing is

extending vpward. (See Appendix A, “Working With Glass Tubing.”) Fill

a bottle with water and put the stopper in the bottle, foreing it in <o that

some of the water moves np the tube. Wrapping both hands around the
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bottle, squeeze it and note the rise in the liquid level in the tube. The glass
container is compressed slightly but the liquid is not compressed.

283

The molecules on the surface of o liquld cling together producing surface tension.

ACTIVITY

MATERIALS: glass of water, coins or small pebbles

Fill a glass to the brim with water. Drop coins or small pebbles, one at a
time and edgewise, into the water. Notice how the water rises ang bulges
above the top of the glass. This is possible because of suriace tension.

Pressure within o liguid increases with depth.

ACTIVITY

O
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MATERIJALS: tall metal can, naii, hanmer, waler

Using a nail and a hamimer, punch three holes in a vertical line in the side
of a tall can. Place one about one-fourth of the way from the bottom,
another about one-half the way up, and a third three-fourths of the way
up from the bottom. Place a finger over each hole, fill the can with water,
an< then remove all three firgers. The ferce with which the water spurts
from the three holes indicates that the pressure increases with depth,

286
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286. The pressure opplied on a confined liquid is tronsferred equally ond undiminished in every direc-
tion throughout the liquid.

ACTiVITY

MATERTALS: hot-water bottle, rubber tubing, funne),
books, water, pitcher

Attach a funnel to a hot-water botile with about two feet of rubber tubing.
Put three or four byoks on the hot-water bottle. Hold a funnel about a
foot above the table and pour water into it. The books will be lifted from
the table as the hot-water bottle fills. The weight of the water in the
tube is transferred throughout the liquid and 2-*- ~n every area within
the water bottle equal to the cross-section area of the tube.

287. As oi ' moving ocross o surface is speeded up, the pressure on the surface becomes less.

ACTIVITY A

MATERIALS: paper

Cut a strip of paper about two inches wide and eight inches long. Hold it
by one end under your lower lip and blow gently over the top. The paper
rises since the air moving rapidly over the top causes a reduction in air
pressure above the paper atrip.
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MATERIALS: Ping Pong ball, funnel

Place a Ping Pong ball in the wide end of a funnel! and blow through the
stem in an attempt to blow it out. The harder you blow the more firmly
the ball will be held in place since the air moving rapidly past the ball
reduces the pressure on the funnel side while atmospheric pressure holds
it against the funnel.

—

77
AN

MATERIALS: 2 apples, string, support

Suspend two apples about two inches apart from a support with pieces of
string about eighteen inches long. Blow between the apples in an effort to
blow them apart. They will, instead, move together due to the reduction
of air pressure on the side of the apples across which the air is moving.

287 B

| )

287 C
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ACTIVITY D

ACTIVITY E

ACTIVITY F

MATERTALS: books, electric fan, paper, scissors

Cut a strip of paper about two inches wide and eight inches long. Put one
end of the strip between the pages of & book and stand the book on end.
Place an electric fan in a position so that it will blow over the strip of
paper. The paper will lift up since the air moving rapidly over the top
causes a reducticn in air pressure.

MATERIALS: 2 empty cans

Place two empty cans on their sides about two inches apart on a smooth
table. Blow directly downward between the cans. The cans will roll

.together due to the reduction of air pressure because of the rapidly mov-
ing air.

287 E

MATERIALS: electric fan, balloon, paper clips

Blow up a balloon and weight the sealed neck of the bullnon with a few
paper clips, Point an electric fan upward, turn it on, and put the bzlloon
in the stream of air. The balloon will remain on the vertical stream of air.
Every time the ballnron moves to the edyge of the stream, the moving air
on the stream side results in a Jower air pressure on that side. and con-
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sequently, the balloon will be pushed back by the higher pressure outside
of the stream of air

MATERIALS: 2 books, sheet of paper, drinking straw

Lay two books about four inches apart. Place a sheet of paper on the
books across the open space between theni. Direct a stream of air beneath
the paper by blowing through a soda straw. The paper bends downward
because the pressure against its bottom surface is reduced.

MATERIALS: spool, pin, piece of cardboard about three
inches square

Push a pin through the center of a three inch square _iece of cardboard.
Insert the pin into the hole on one end of a spool and blow through the hole
on the other end in an attempt to blow the cardboard away from the spool.
The harder you blow the tighter the cardboard sticks to the spool since
the air moving rapidly across the cardvoard reduces the presstre on the
side toward the spool and atmospheric pressure on the opposite side holds
it against the spool.

287 H

288. An oirplone wing is designed so thot the air passing over the top of the wing moves more
ropidly thon the oir possing under the wing, thus ceusing less pressure on the top thon on

the bottom.
ACTIVITY

O
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MATERIALS: tagboard, glue, electric fan, pencil,
sCissors

In order to see how ar airplane wing acts as it moves through the air, cut
a piece of tagboard twelve inches long and two inches wide. Fold the strip
to ~hape it like the cross section of an airplane wing with the bottom flat
ard the top slightly rounded. Once folded, glue the loose ends together.
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Put a pencil through the front end of the folded wing and hold it jn front
of a fan first with the fan off and then with the fan on.
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289. The flight of an cirplane can bz controlled by adjusting the surfaces of the airplane to vary the
way in which air passes over them.

ACTIVITY A

MATERIALS: taghoard, scissors, pencil, ruler, knitting
needle, electric fan, masking tape

Cut a top view shape of an airplane from a piece of tagboard. Attach a
knitting needle along the length of the front wings with masking tape.
Bend the back half of the rear wing up to represent an elevator. Hold
the plane by the knitting needle in front of a fan and determine how the
elevator affects it. Experinient by bending the elevator into different posi-
tions and study the effect of each position on the plane,

ERIC
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ACTIVITY B

Mechanical Energy

MATERIALS: tagboard, gcissors, pencil, ruler, knitting
needle, electric fan, masgking tape

Cut a piece of tagboard into the shape of an airplane wing as viewed from
the top. Attach a knitting needle along the length of the plane with mask-
ing tape. Cut ailerons in the wings of the plane and bend one up and the
other down. Hold the plane by the knitting ncedle in front of the fan and
determine how the air moving over the ailerons affects the plane. Experi-
ment by bending the ailerons into diiferent positions.

O

ERIC

Aruitoxt provided by Eic:

ACTIVITY C

MATERIALS: cork, tagboard, vin, fan, glue,
scissors

Cut a top view shape of an airplane from a piece of tagboard. Using
another piece of tagboard, cut out and glue on a rudder to extend
upward on the rear of the planc. Balance the plane on a large cork and
hold it in place with a single pin through the plane and the cork. Grasping
the cork, hold the plane in front of a fan. Bend the rudder to different
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290.

291.

292.

293.

positions left and right and see what effect each position has on the direc-
tion in which the plane points.

/ 289 C 1 l

Water exerts an upward lifting force.

ACTIVITY
MATERIALS: large jar, water, lamp chimney, cardboard

Fill a large jar with water. Place a piece of cardboard against the bottom
of a lamp chimney and lower the cardboard and lamp chimney into the
jar of water. The cardboard is held against the lamp chimney by the pres-
sure of the water.

Objects floot if they are lighter than an equal volume of woter and sink if they are heavier
than an equal volume of water.

ACTIVITY
MATERIALS: pan of water, assortmert of objects and materials

Place a variety of objects and materials in a pan of water. Classify them
on the basis of whether or not they float. Compare your observations with
the basic understanding given above.

An object floats if it displaces an amourt of water which weighs as much as the object.

ACTIVITY :
MATERIALS: tub of water, © hammer, empty can open at one
end '

Float 2 can in a tub of water. Remove the can and flatten it with a ham-
mer. Put jt back into the water. It will sink because it has less volume and
no longer displaces an amount of water which weighs as much as it does.

The denser a liquid, the more buoyency it has for floating objects.

ACTIVITY
MATERIALS: 2 water glasses, water, 2 eggs, salt,
spoon

Fill two ylasses with water. Add two tablespoonfuls of =alt to one glass
and stir until it dissolves. Put an egy into exch glass, The egg will sink
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in the fresh water, but will flcat in the salt watier. This is because salt
water is denser than fresh water.

294. Chonging the weight of an object affects its buoyoncy.

ACTIVITY

MATERIALS: bottle, stopper to fit bottls, small medicine vial,
water

Fill a bottle with water. Invert a small medicine vial and put it into the
bottle of water allowing just enough water to enter the vial so that it
barely floats. Place a stopper in the top of the bottle. As you press down
on the stopper, the vial will sink because water is forced into it adding to
its weight. When you release the pressure, the water moves out of the
vial, the weight is reduced, and the vial rises again.
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295. An object loses weight when submerged in o liquid because of the buoyent force of the liquid.

ACTIVITY

O

ERIC

Aruitoxt provided by Eic:

MATERIALS: spring balance, stone, large jar, water,
string, block of wood

Tie a stone to the end of a piece of string, suspend it from a spring bal-
ance, and weigh it. While still suspended, lower the stone inlo a large jar
of water and weigh it while it is immersed in water Notice that the stone
weighs less in water because of the buoyant force of the water. Repeat
the experiment using a block of wood instead of a stone. The block of
wood wi'l not register a weight in water since the buoyant force of the
water completely supports the weight of the wood.
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296.

297,

298,

299.

Natura!l magnets can be found in noture.

ACTIVITY
MATERIALS: lodestone

Secure a natural magnet (lodestone). Demonstrate to the children that it
has all of ‘he characteristics of a magnet and behaves like any other
magnet.

Magnets will ottract some materials but nat others.

ACTIVITY
MATERIALS: magnet, common objects (such as coins, tacks, pens,
pencils, cloth, paper, etc.)

Touch a magnet to as many different kinds of materials as you are able to
collect. Make a record of the kinds of materials which a magnet will attract
and the kinds which it will not attract. Are there any general conclusions
which can be drawn to distinguish between the two groups?

A magnet attracts with its greatest force ot the ends or poles.

ACTIVITY .
MATERIALS: magnet, sheet of paper, iron filings

Place a piece of paper on a bar magnet. Sprinkle iron filings on the paper
and slide the paper around slowly. Notice that iron filings are attracted
most strongly to the ends or poles of the magnet.

Unlike magnetic poles ottraci. Like magnetic poles repel.

ACTIVITY A
MATERIALS: 2 bar magnets, string

Suspend a bar magnet from a support with a piece of string. Using a
second bar magnet, bring the north pole near the north pole of the sus-
pended magnet anl observe the results. Then bring two south poles to-
gether. Finally bring a north pole near a south pole. Do your observations
support the basic understanding given above?

ACTIVITY B
MATERIALS: magnet, 2 needles, 2 corks, knife, bowl
of water

Magnetize two needles by stroking them along one end of a magnet. Slice
the tops off two corks and insert a needle into the center of each sliver
of cork, Float the corks with needles standing vertically in a bowl of
water, first with like poles above water and then with unlike poles above
water. By bringing the corks and needles ¢lose to one another, the eflect
of a magnetic pole on another magnetic pole can be studied.

299 B
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300. A mognetic field, in which magnetic force is exerted, surrounds a magnet.

301.

Aruitoxt provided by Eic:

ACTIVITY A

ACTIVITY B

MATERIALS: bar magnet, iron filings, sheet of paper

Place a sheet of paper over a bar magnet. Gradually and evenly sprinkle
iron filings on the paper. The pattern which develops indicates the mag-
netic field in which the force of the magnet is exerted.
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MATERIALS: 2 bar magnets, sheet of paper, iron filings

The magnetic field related to the attraction of unlike poles and the repul-
sion of like poles can be illustrated by placing two bar magnets end to end
with unlike poles about one inch apart. Place a sheet of paper over the
magnets and sprinkle iron filings on and between the unlike poles. Notice
the pattern which the filings form. Repeat the procedure, but this time
have like poles an inch apart. How do the two patterns of iron filings dif-
fer from one another ? These patlterns represent the magnetic fields related
to attraction and repulsion.

Magnetic forces con act through some materials,

ACTIVITY A

ACTIVITY B

MATERIALS: support, horseshoe magnet, paper clip,
thread, piece of paper

Hang a hoiseshoe magnet from a support. Tie a paper clip to one end of a
piecc of thread and tie the other end of the thread to the boltom of the
support just below the magnet. Make the thread just long enough to reackh
within a quarter of an inch of the magnet. Li{t the clip toward the magn:t
as far as it will go. The ¢lip will “float” below the magnet. Pass a picce of
paper belween the magnet and the clip. The magnetic field surroundirg
the pole of the mugnet affects the clip through both air and paper.

MATETIALS: horseshoe magnet, iron filings, thin pieces of
plass, wood, clay, paper, different metals, etc,,
sheet of paper

Sprinkle some iron filings en a sheet of paper. Hold a sheet of glass
apainst the poles of a horseshoe mapnet and lower them to touch the
filings. Lift the plass and magnet towether and observe whether the filings
are atiracted through the glass, Repeat this activity, replacing the glass
with a variety of other materials. Record which materials the magnetic
force does and does not pass through.
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302. A piece of i1on con be mognetized by bringing it into contoct with o magnet,

ACTIVITY A

ACTIVITY 8

MATERIALS: magnet, nail, tacks

Touch a nail to several tacks. Notice that there is no magnetic attraction.
Place the head of the nail against one end of the magnet and touch the
other end to the tacks. Notice that contact with the magnet causes the
nail to become magnetized.

MATERIALS: bar magnet, nail, tacks

Touch a nail to several tacks and notice that there is no magnetic attrac-
tion. IHold the head of the nail to & magnet and touch it to the tacks. The
tacks will cling, but when the magnet is separated from the nail, the nail
ioses most >f its magnetism. Holding the nail in one hand and the magnet
in the other, stroke the magnet with the nail, beginning at the center of
the magnet and moving toward the end. After doing this several times,
the nail will be magnetized and will attract the tacks.

303. Mognets become demagnetized when their molecular arrongements are disturbed.

ACTIVITY

MATERIALS: bar magnet, iron nails, tacks, hammer,
tongs, candle

Magnetize several nails by rubbing them along one end of a bar magnet.
Test their magnetism by picking up tacks. This process lines up the mole-
cules within the nails and produces magnets. The nails can be demagne-
tized by disturbing this orderly arrangement of molecules. This can be
accomplished by dropping the ncils on the floor several times, hitting
them with a hammer, or heating them in a candle flame. These procedures
disturb the molecular arrangement by mechanical shock and by causing
them to move around randomly due to tlie increase in heat encrgy.

803 Unmagnetized nail
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304. Electric current produces magnetism,

ACTIVITY A

ACTIVITY 8

O

RIC

Aruitoxt provided by Eic:

MATERIALS: 2 dry cells, insulated copper wire, compass

Connect the center terminal of a drv cell to the cuter terminal of a second
dry cell. Attach one end of a two-foot picce »f wire to one of the free termi-
nals and loop it around so that the free end is near but not touching the
free terminal of the other cell. Place a compass under the loop of wire
and adjust the position of the materials until the compass needle is in line
with the wire. Touch the loose end of the wire to the battery termiral for
a second or two and then release it. Notice that the compass needle moves.
This is because it is affected by the magaetism produced by e€lectricity
flowing through the wire.

MATERTALS: dry cell, large iron nail, paper clip,
insvlated wire

Wind an insulated wire around a large iron nail twenty-five or more times.
Touch the nail to several paper clips and notice that it is not magnetized.
Scrape the insulation from the ends of tiie wire and connect one end to a
terminal of the dry cell. Touch the other end of the wire to the other
terminal and bring the nail into contact with the paper clips. The ¢iips
will cling to the nail. Remove the wire from the dry cel! terminal and ti'e
paper clips will fall away from the nait.
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305,

306.

307.

ACTIVITY C
MATERIALS: 2 dry cells, 2 large nails, paper clips, insu-
lated wire

An clectrical current passing through a wire wrapped around an iron nail
will cause the nail to be magnetized. The nail wrapped with a wire which
is carrying electricity is called an electromagnet. The strength of an elec-
tromagnet depends upon the number of turns of wire around the nail and
the amount of current passing through the wire. Make two electromagnets
by vs/rapping one nail with 15 turns of wire and another with 80 turns of
wire. Activate the electromagnets by connecting them to separate dry
cells and sze how many paper clips each will pick up. The electromagnet
w!*h 30 turns of wire is stronger than the electromagnet with 18 turns of
wire,

Test the strength of an electromagnet with 80 turns of wire by picking
up paper clips, first when connected to one dry cell and then when con-
nected to two dry cells connected in series. (A series connection of the
cells means that the center terminal of one is connected to the outer
terminal of the other.) The strength of the electromagnet increases as the
source uf electricity becomes stronger.

The earth acts like a magnet.

ACTIVITY
MATERIALS: bowl of water, cork, sewing needle

Magnetize a sewing needle by stroking it along one end of a magnet. Cut
a slice of cork, float it in a bowl of water, and place the magnetized needle
on the cork. The freely floating needle will become a compass, lining up
in a north and south direction. The earth’s magnetic field causes it to
assume this alignment.

We use magnets in many ways.
ACTIVITY
MATERIALS: devices which use magnetism

Have the children collect and display all devices which they can find which
use magnetism. This can include both permanent magnets and electro-
magnets. Examples which cannot be brought to school can be drawn and
added to the display.

Static electricity can be produced by Friction.

ACTIVITY A
MATERIALS: bailoon
Rub a balloon against woolen clothing and place it against the “wall. The
balloon will cling to the wall because of the static electrical charge which
it receives.

ACTIVITY B

MATERIALS: wool cloth, hard rubber comb, small pieces of
paper

Rub a hard rubber comb with a piece of wool or nicve it several times

through your hair. Touch the rod to several small pieces of paper. The

negative static charge on the comb will cause the pieces of paper to cling
to it.
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ACTIVITY D

ACTIVITY E

Electrical Energy

MATERIALS: hard rubber comb, piece of cork, wool cloth,
thread

Use thread to suspend a small piece of cork from a support. Rub a hard
rubber comb with a piece of wool cloth and bring the comb near the piece
of cork. Noutice how the cork swings out toward the combk. Allow th2 (ork
to touch the comb, move the comb away, and then bring it toward the cork
again. The cork now moves away from the comb. Rubbing the comb with
the wool cloth produces a negative electrical charge on the comb which
attracts the cork. However, when they touch, the cork picks up the nega.
tive charge and since negative charges repel one another, the cork will
now move away from the comb.

MATERIALS: hard rubbar conib, woo! cloth, sink

Rub a hard rubber comb with a wool ecloth. Turn on a faucet to allow a
thin stream of water flow and hold the rubber comb near the stream (f
water. The flow of water will be attracted toward and will bend out to
the comb because of the static electrical charge which it receives.

MATERIALS: piece of glass about 10 inches square, 2 books,
silk cloth, scissors, tissue paper

Cut tiny paper dolls out of tissue paper and put them between two books
which have been placed about five inches apart. Lay a piece of glass on
the books so it is placed aver the paper dolls. Rub the glass with silk.

The paper dolls will move up and down. Rubbing glass with silk produces

golslitively charged static electricity on the glass which attracts the paper
olls.

308. A negative stotic electricol charge is due to on excess occumulation of electrons on on object.

ACTIVITY

MATERIALS: hard rubber rod, wool or fur, pith balls sus-
pended from support

Rub a hard rubber rod with wool or fur. Touch the rod to suspended pith
balls and watch how they are at frst attracted and then repelied. This is
evidence of the existence of a static electrical ctarge. This is a negative
charge produced by rubbing negatively charged electrons from the wool
or fur to the hard rubber rod.

309. A positive stotic electricol chorge is due to on object containing more protons thon electrons.

ACTIVITY

MATERIALS: glass rod, silk, pith balls suspended from :up-
port

Rub a glass rod with siltk. Touch the rod to suspended pith balls and watch
how they are at first attracted and then repelled. This is cvidence of the
existence of a static electrical charge. This is a positive charge produced
by rubbing electrons off the glass with the silk and leaving an excess of
positively charged protons on the rod.

310. Objects which are chorged with static electsicity exert forces on one onother.

ACTIVITY

ERIC

Aruitoxt provided by Eic:

MATERIAILS: plastic toothbrush container, puffed rice, 00!
or fur

Put several grainz of puffed rice in a plastic toothbrush container. Rub
the container with fur or wool. This will produce a static electrical charge.
Notice the effect that this charge has on the grains of puffed rice.
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Unlike static electrical charges ottract. Like stotic electrical charges repel.

ACTIVITY

MATERIALS: hard rubber rod, glass rod, wool or fur, silk,
pith balls suspended from support

Rub a hz 4 rubber rod with wool or fur. This will rub electrons onto the
rod and give it a negative static charge. Touch the rod to suspended pith
balls. At first they are attracted, hut when they pick up electrons and
become negatively charged, they are repetled from the rod. This indicates
that like static charges repel.

Leaving the pith balls negatively charged, rub a glass rod with sitk. This
rubs electrons from the rod leaving it positively charged with an excess
of protons. Touch it to the pith balls and notice that it attracts the balls
indicating that unlike charges attract. Continue to experiment with the
ag)ptz}ratus and explain all observations in terms of the laws of electro-
statics.

312. Current electricity is the flow of electrons along a conductor.

313.

314.

ACTIVITY

MATERIALS: marbles, 34" diameter glasa tube.

Illustrate the flow of electric current by filling a glass tube with marbles.
As one marble is pushed in one end, a marble comes out the other end.

Electeicity can be produced in many ways,

ACTIVITY

Current electricity
a conductor.

ACTIVITY

MATERIALS: references

Have the children seareh for pictures and information on ways in which
electricity can be produced. Make a list and discuss the advantages of
each.

con be produced in a conductor by breaking magnetic lines of force with

MATERIALS: galvanometer, coil of wire, magnet

Connect the ends of a coil of wire to a galvanometer. Pass a magnet hack
and forth through the coil and notice from the deflection of the needle of
the galvanometer that a current is flowing.
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315. Current electricity can be produced by a chemical reaction.

ACTIVITY A
MATERIALS: penny, dime, lemon, galvanometer, wire
Push a penny and a dime through the skin of a lemon about an inch apart.
Connect each coin to a separate terminal of a galvanometer with wire.
Notice from the deflection of the needle that a current is flowing. Repeat
the experiment using other fruits and vegetables.

ACTIVITY B

MATERIALS: penny, dime, paper towel, water,
galvanometer, wire

Meisten a piece of paper towel and put it between 2 penny and a dime.
Touch a wire from one terminal of a galvanometer to the penay and a wire
from the other terminal to the dima. Notice from the deflection of the
needle that a current is flowing.

316 B

316. Current electricity can be produced by a solar cell.

ACTIVITY
Contact your local telesphone company representative for information
about, and possibly a demonstration of, solar cells and how they are being
used in the communications industry.

317. Current electricity con be produced by heating two different metals ot the point where they
join together.

ACTIVITY

MATERIALS: copper wire, nickel wire, alcohel hurner,
galvanometer

Join an uninsulated piece of copper wire to an uninsulated nickel wire by
twisting them together firmly. Connect the free ends to & galvanometer.
Heat the point where the copper and nickel join and watch the galvan-
ometer for evidence of caurrent flow.

817
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318. Current electricity can be produced very efficiently by o chemicol reaction in o fuel cell.

ACTIVITY

MATERIALS: references

Consult references to learn about how a fuel cell operates, ways in which
fuel cells are used, and some of the advantages of their use.

319. Electricity flows only when it hos a complete poth ar circuit.

ACTIVITY

MATERIALS: dry cell, electric bell, two 10-inch pieces of in-
sulated wire

Scrape the insulation from the ends of the wires. Experiment with the dry
cell, two wires, and bell until you can get the bell to ring. Notice that
to get the bell to ring, a closed path must be provided for the flow of
electricity. A wire must run from one terminal of the cell to one connecting
post on the bell and the other wire must run from the other connecting
nost on the bell to the remaining open terminal on the dry cell.

320. Current electricity flows through a complete circuit.

ACTIVITY

MATERIALS: flashlight cell, flashlight bulb, copper wire

Remove the insulation from each end of a six-inch piece of wire. Wrap
one end arcund the base of a flashlight bulb. \While holding the other end
apainst the bottem of a flashlight cell, press the tip of the base of the
bulb against the terminal of the cell. What happens? What components
and procedures are needed to light a bulh? )
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321. Electric cells can be connected in a series circuit.

ACTIVITY

322. Electric cells con
ACTIVITY

323. Current clectricity
ACTIVITY

O
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MATERIALS: 3 dry cells, electrie bell, four 10-inch pieces of
insulated wire

Scrape the insulation from the ends of the wires. Connect the center post
of one dry cell with the outer post of a secend dry cell. Connect the center
post of the second dry cell with the outer post of the third dry cell. Con-
nect one birding post on the bell to the free terminal on the first cell
and the other bell binding post to the free terminal on the thirgd cell. The
cells are connected in a series circuit and the bell rings.

321

be connected in a paralle! circuit,

MATERIALS: 3 dry cells, electric bell, six 10-inch pieces of
insulated wire

Scrape the insulation from the ends of the wires. Connect the center post
of one dry cell to the center post of the second dry cell. Connect the center
post of the second dry cell to the center post of the third dry cell. Cen-
nect the center post of the third dry ce!l to one binding post of a bell
Connect the outer posts of the dry cells and the bell together in the same
manner as you proceeded with the center posts. The cells are connected in
a paraliel circuit and the bell rings.

con flow as either direct current or os alterncting current.

MATERIALS: 34" diameter glass tube, marbles, carboard cut
the size and shape ol a light bulb, tape

Lay the glass tube horizontally on a table. Imagine it to represent a wire.
Fill it with marbles to represent electrons. Tape a cardboard “light bulb”
on the center of the tube. To carry vut the analogy, electrons must pass
through tre light bulb if it is going to light. There are two methods for
them to pass through. One method is for them to pass in one direction
only. The other is for theni to go back and forth.

introduce marbles at one end of the tube forcing the other marbles along
the tube. Notice that the moarbles are passing through the hulb and there-
fore it is getting current. This represents a one-way current, called direct
current.

Introduce a marble at one end and then a marble .t the other end and
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continue to alternate ends. Notice that the marbles are passing through
the bulb by moving back and forth. This represents a type of current called
alternating current.

324. Electricity flows through some materials better than others.

ACTIVITY

MATERIALS: 114 volt dry cell, wire, unpainted thumbtacks,
block of wood, 11% volt bulb and sockeet, rubber
band, papet, naii, pins, glass, variety
of other materials

Materials can be tested to determine whether they conduct electricity by
constructing a simple device. Push two thumbtacks into a block of woad
separating them by about au inch. Construct a circuit by running a wire
from a dry cell to a thumblack, from the other thumbtack to a light
socket, and from the light socket to the other terminal of tte dry cell
One at a time, place a rubber band, paper, nail, and othe: materials be-
tween the two tacks and see if they are conductors (carry electricity) or
noiiconductors (do not carry electricity). Discuss the impcrtance of both
conductors and nonconductors.
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325. A switch can complete or break an electric circuit.

ACTIVITY

MATERIALS: dry cell, electric bell, three 10-inch pieces of
insulated wire, push buiton switch

Serape the insulation from the ends of the three pieces of wire. Connect
one wire to a terminal of the dry cell and the connecting post of the bell.
Attach a second wire to the remaining connecting post of the bell. Attach
a third wire to the open terminal of the dry cell. Experiment with the two
free ends of wire by connecting and separating them. By so doing, you are
operating a switch which completes and breaks an electric circuit resulting
in turning the bell on &nd off. Connect the: push button switch to the two
free ends and see how it provides a more convenient way to open and
close the circuit.
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326. A “short circuit’’ is produced when uninsulated wires leading to and from o resistance come
into contact with one another,

ACTIVITY

MATERIALS: 115 volt dry cell, wire, 114 volt bulb and socket

Remove the insulation from the ends and about an inch from the center of
two ten-inch pieces of wire, Connect each wire from one terminal of a dry
cell to one terminal en a bulb socket. The bulb ghould light. Now, very
quickly touch the bare center of one wire to the bare center of the other
and separate them inmediately. Notice that when the wires are in con-
tact, they become very hot and the light goes out. Can you explain this?
Why is this kind of contact called a “short circuit”? Why is a short cir-
cuit dangerous?
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327. Electric cursent can cause chemicol reactions to take ploce.

ACTIVITY A

ERIC

Aruitoxt provided by Eic:

MATERIALS: dry cell, glass of water, 2 strips of copper iwire,
potassium fodide, test tube, red litmus paper

Dissolve sonie potassium iodide in water. Using wire, attach two strips of
copper to separate terminals on a dry cell. Immerse the copper strips in
the potassium iodide solution. The following reactions will take place:

2Ki —> 2K 4 I,
2K 4 2H,0 —> 2KOH + H,

Have the students devise methods to detect evidence of these reactions.

For exaniple, the iodine is recognized by its color. The hydrogen can be

collected in a test tube and tested with a flame (it burns). The presence

glf KOH, a base, can be detected with red litmus paper which will turn
ue.
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ACTIVITY B

MATERIALS: glass of water, copper sulfate, wire, dry
cell, strip of copper, large iron nail, sand-
paper or steel wool

Dissolve about a teaspoonful of copper sulfate in a glass of water. Clean
a strip of copper and an iron najl with sandpaper or steel wool. With wire,
attach the copper to the positive terminal of a dry cell and the nail to the
negative terminal. Put the copper and nail into the copper sulfate solu-
tion. Check the nail nerlodncally and note the coat of copper which develops
on it. This type of process is known as electroplating.

328. Electricity helps us in many ways.

329.

330.

ERIC
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ACTIVITY

MATERIALS: electrical devices, magazines, scissors,
paper, crayons

Have the children collect and display appliances and devices which use
electricity. Include in the display pictures and drawings of electrical de-
vices v/hich cannot be brought into the classroom. Discuss how you would
accomplish the task which each of these devices performs if you did not
have electricity.

Electricol energy con be converted into many other useful forms of energy.

ACTIVITY

Have the children explore their homes and community and be prepared fo
contribute to developing a list of devices which convert electricity into
other useful forms of energy. Prepare such lists on large sheets of paper
under the classifications of chemical, mechanical, sound, light, and heat
energy.

Electric motors convert clectrical energy into mechonical energy.

ACTIVITY A

ACTiVITY B

ACTIVITY C

MATERIALS: 2 bar magnets, support, string

Suspend a bar magnet horizontally by hanging it with a siring from =a
support. Using the other magnet, blmg its poles near, but not touching
ing, the poles of the suspended niagnet in such a way as to see it in motion
and keep it moving in a revolving motion. In so doing, you are demonstrat-
ing essentially how an electric motor operates. The electric motor, how-
ever, uses electromagnets the poles of which are varied automatically.

MATERIALS: electric motor, references

Secure an electric motor (or an appliance which contains an electric motor)
in which the parts of the motor are visible. Examine the parts, consult

(riefe +nce books for information about them, and discuss what each pari
oes.

MATFRIALS: reference books

Locate a book which gives instructions for making an electric motor and
have at least one boy construct a motor and demonstrate it to the class.
ISgch beoks are numerous and at least one should be available in the school
ibrary.
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Modern communication devices operate occording to the principles of electricity and mag-

netism,
ACTIVITY

Arrange for a representative of your local telephone company to visit the
schoo! and demonstrate the operation and use of a telephone.

Foims of modern communication are dependent upon electionic devices.

ACTIVITY

Arrange to visit a nearby radio or television station. \Whiie there, have
the engineer show the children some of the complex electrenic equipment
necessary to transmit radio signals. Have the engineer explain, in simple
language, the essential role which is played by each bank of electronic
equipment.

Homes and buildings which use electricity contein safety devices to prevent possible donger.

ACTIVITY

MATERIALS: fuse, burned fuse

When more electric current passes through wires than they are designed
to handle, they become hot and can cause fire. In order to prevent this
fuses or circuit breakers are used. Show the children a good fuse and a
burned-out fuse. Fuses contain a metal wire which, when it becomes
dangerously warm, melts and stops the flow of electricity. Have the school
jagitor show the children the fuses or circuit breaker switches in the
school.

Fuses are used to protect against the hozards of a “short circuit.”

ACTIVITY

MATERIALS: 114 volt dry cell, wire, 115 volt buib and socket,
unpainted thumbtacks, block of wood, metallic
Christmas tree tinsel

Tack both ends of a short plece of metallic tinsel to a block of wood. Pre-
pare a circuit from a terminal of a dry cell to the tinsel, from the tinsel
to a bulb socket, and from the bulb socket to the other terminal of the
cell. Short circuit the bulb by touching the ends of a short piece of wire
to the terminals of the bulb socket. Whit happens to the tinsel? Why is
such a device so important. to the safety of our homes?

L—ﬁ;g/‘J \
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Fessils provide evidence of plants and enimals thot once lived on the carth,

ACTIVITY
MATERIALS: fossils, references

Inquire of high school science teachers and others whe might know
whether fossils can be located in your area. If so, search for some and
attempt to ident’fy tham,

Fussils ¢an be formed by living things leaving an imprint on other incterials.

ASTIVITY
MATERIALS: leaf, Vaseline, cardboard, pane of glass,
clay, plaster of Paris

Cover a leaf with Vascline and place it on a panre of glass. Surround the
leaf by a cardboard frame held in place with clay on the outside. Pour
plaster of Paris on the leaf. When it has hardened, a leaf print will be
formed. Certain type o7 fossils are formed in nature in a similar manner.

Th_e lond surface of the carth exists in o variety of forms.

ACTIVITY
MATERIALS: gang, seil, clay, plaster of Paris, paper-
mache
Using a variety of materials, prepare 2 relief model on a tabie which shows
as many featurss of the carth’s surface a5 possi*le.

Weter covers the greatest part of the earth.

ACTIVITY
MATERIALS: globe

Using a globe, estimate the percentage of the earth’s surface that is
covered by water. Have each child in the class make his own estimate and
average them. Have the children search for a published estimate for com-
purison, The amount should be about 717.

Mony types of bodies of woter exist on the surface of the earth.

ACTIVITY
MATERIALS: globe, maps

ixplore your community and its surroundings and list the bodies of
water and sovrces of water which exist. Examine a variety of maps an
a glcbe and locate the blue areas. What types of bodies of water and
waterways do these markings represent? Add these to your list.

Th: corth’s structure includes o variety of ditfcient loyers.

ACTIVITY
MATERIALS: books on the earth’s compositiorn, clay, tempera
paint

Locate a book in the library which shows the structure of the earth in-
cluding the crust, mantle, snd core. Using clay and tempera paints, make
a cross section model of the earth.
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There are mony kinds of rocks and minerals in the eorth.

ACTIVITY A

ACTIVITY B

ACTIVITY C

MATERIALS: rocks

Have the children collect as many differcnt pieces of rocks as they can
find and bring them to class. Through careful examination have them
divide #nd classify the rocks into as many distinct groups as possible.

MATERIALS: rocks, cloth, hammer, magnifying glass

Examine the makeup of rocks by wrapping them in cloth and breaking
them with a hammer. A magnifying glass can be used to help in the exami-
nation. Note the differences between rocke.

MATERIALS: rocks, minerals, books on rock and mineral iden-
tification

Gather samples of rocks and minerals which can be found in your com-
muni}ty. Consult the librarian for books which will assist you in identify-
ing them.

Same types of rocks can be identified by chemicol tests.

ACTIVITY

MATERIALS: limestone, 3 different rocks, 4 dishes,
vinegar .

Put a piece of limestone and three rocks which do 1ot contain limestone
on four scparate dishes. Pour vinegar on each rock. The acid in the vinegar
will react with the limestone causing bubbling which provides 2 con-
venient test for limestone.

Soma types of rocks can be identified by their hardnzss.

ACTIVITY

Ignenus rocks are
ACTIVITY

MATERIALS: rocks, penny, knife, glass

The relative hardness of difterent rocks can be tested. Collect samples of
rocks and group them according to hardness: those which can be scratched
with your fingernail (softest); those which can be scratched with a penny
(next softest) ; those which can be scratched with a knife blade (harder) ;
and those which can scrateh glass (hardest).

formed by the cooling of molten material,

MATERIALS: samples of igneous rocks, magnifying glass

Have the children examine a vatiety of igneous rocks by feeling them and
observing them through a magnifying glass. Discuss them in view of your
observations and a knowledge of how they were formed. Igneous rocks
may be purcnased from science supply companies and some museums.

Sedimentary rocks ore formed by the hardening of moterials which build up over o period of

time,
ACTIVITY

ERIC

Aruitoxt provided by Eic:

MATERIALS: cement, sand, gravel, water, milk cartcn

To iliusirate how some scdimentary rocks are formed, mix cement, sand,
gravel, and water in a milk carton. When the mixture ht rdens, peel away
the carton and examine carefully.
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346. Metomorphic rocks result from changes in other rocks due to such factors as heot and pressure,

347.

348.

349.

ACTIVITY

MATERIALS: marble, Iimestore, slate, shale

Marble is a metamorphic rock which was forraed from limestone, Slate
was formed from shale. Compare, before and after, samples of these two
examples of change and discuss the apparen: changes which have taken
place ia each,.

A minerol has specific pronerties and chemical composition thet can be used to identify it.

ACTIVITY

MATERIALS: rocks, minerals

Use several »ocks and minerals to iliustrate the differences between a rock
and a mineral. A mineral is a specific substance with a particular chemi-
cal compasition. A rock can be a combination of several n.nerals. Rocks
consisting of a variety of minerals can be found and examined.

Temperature changes con cause rocks fo break down into soil,

ACTIVITY &

ACTIVITY B

ACTIVITY C

MATERIALS: sandstone, tongs, alcohol burner, bowl,
rold water

Yeat a piece of sandstone over a hot flame for several minutes and drop
it into a bowl of cold water. The sandstone will crack. Relate this to how
temperature changes can cause rocks to break and form soil.

MATERIALS: glass marbles, frying pan, hot plate, pan,
cold water

Heat several glass marbles in a frying pan on 31 hot plate for a few
minutes. While still hor, pour them into & pan of cold water. After they
have bad rime to cool, examine them carefully for cracks. Relate what
you see to how teraperature changes affect rocks.

MATERJALS: fruit jar, water, cloih, string

Rocks being Iroken down into soil by freezing water can be illustrated
with a tightly sealed jar of water. Tie several thicknesses of cloth around
the jar and either put it into the freezer compartment of a rerrigerator
or out-of-doors on a below-freezing night. After the water has frozen,
unwrap the jar and examine it.

Soils can be classitied into o number of types.

ACTIVITY

MATERIALS: book on soils, jars, soil samples

Locate a book which can assist you in identifying humus, loam, sand,
gravel, and clay soils. Gather sainples from as many sources as yon can
and label them according to the classification which they most nearly fit.
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350. Tests can be used to ideniify the components of soil.
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ACTIVITY A

ACTIVITY B

MATERIALS: jar, soil, . water

Pour a soil sample into a jar, filling it about half full. Add water to within
about an inch of the top. Shake it vigorously and allow it o settle. Since
the coarsest part will settle to the bottom of the jar first and the finest
part will settle niore slowly, a cross section of the makeup of the soil can
be viewed thraugh the side.

MATERIALS: litmus paper, soil samples, rain water or dis-
tilled water, several s.nall jars

In order to best grow certain plants, it is first necessary to determine
whether the soil is acid or basic. This can be accemplished with a simple
chemical test since blue litmus paper turns red in an acid solution and
red litmug paper turas blue in a basic solution. Collect several soil samples
in small jars. Add scme rain water or distilled water to the soil angd test
with litmus paper.

Soils differ in materiols needed for plant qrowth.

ACTIVITY

Scil erosion occurs
LCTIVITY

MATERIALS: jars, packet of seeds, variety of soils

Obtain samples of z0il from such n'aces as a flower garden, a wooded
area, a place where a foundation is being dug, a sandy shore, a clay bank,
and a dirt road. Place the samples in separate jars and plant seeds in each.
Care for all jars unifeormily. Notice in which jars the sseds sprout first
and in which jars the plants yrow best.

when the naturol cover of trees and gress is rercved.

MATERIALS: cal, with nail holes in hottom, 2 large cake pans,
2 boaris (8” x 12"), water, pint jar, dirt,
sod

On one board, place a piece of sod vhout ten inches square. On another
board buiid a layer of rmnoist dirt the same size and thickness as the sod.
Have two people place the two boards over separate cake pans with one
end of each board in the pan and the other elevated at an angle of about
30 degrees. Hold a can w'th holes in the hottom over ore of the soil sam-
ples and pour a pin! of water into the can allowing it to “rain” on the
sample. Repeat the same procedure with tne other soil sample. After the
water has run off both samples, compare the soil runoff from each. Accu-
rate comparisons can b made by fitering the iunoff in each pan. What
conclusions ¢an be drawn about preventing erosion on a hillside?

-
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253. Soil erosion can bz reduced by corefui soil preparation ond management.

ACTIVIVY

MATERIALS: ¢an with nail holes in bottem, 2 large cake pans,
2 toards 12”7 square, water, pint jur, dirt

On two boards, build a layer of moist soil about an inch thick and ten
inches square. Have two people place the two boards over s:parate cake
pans with one end of each board in the pan and the other el:vated at an
angle of about 30 degrees. With a pencil, scratch grooves about one-
half inch deep in both soil samples making them horizontal on one sample
and vertical on the other.

Hold a ¢an with holes in the bottom over one of the soil samples and pour
a pint of water into the can allowing it to “rain” on the sainple. Repeat
the same procedure with ihe other soil sample. After the wuter has run
off both samples, compare the soil runoff from each. Accurate compari-
sons can be made by filtering the runoff in each pan. What ccnclusions
can be drawn about preventing erosion on a hillside?

'
|
a!l

354. The eoarth’s surface is alwoys changing,

ACTIVITY

MATERIALS: string, wooden stakes, rake, hoe,
camera and film

Mark off a small plot of ground a few feet square on the school campus.
Clear it of any plants and rake it smooth and flat. Examine it periodic-
ally—particularly after strong winds and rain. Keep a record of changes
which take place. A periodic sequence of photographs would provide an
excellent record of change.

355. Chemicol weothering con cause changes in the corth’s s:rface.

ACTIVITY

ERIC

Aruitoxt provided by Eic:

MATERIALS: pan, hot plate, vinegar,  chip of marble

Decaying plants and animals often produce chemiicais which react with
and change rocks. To illustrate this, put a small chip of marhle into a pan
of vinegar and boil it for five or ten minutes. Not2 any changes which
occur.
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Feeexing of woter can couse chonges in the earth’s surface.

ACTIVITY .
MATERIALS: small jar, cloth, string, retrigerator

When water freezes in a crack in a rock or in the space between two rocks,
the resulting expansion can produce breskage or other changes. To illa-
strate this, fill a small jar with water and close its lid tightly. Wrap the
jar with several layers of cloth, tie them on with string, and put the jar
into the refrigerator freezing compartment over night. Unwrap the jur
the following day and examine the breakage carefully.

Rainfoll can cause chonges in the corth’s surfoce.

ACTIVITY
MATERIALS: . wooden stake, ruler

When raindrops «tiike the ground, soil is dislodged and splashes with the
rain. The height to which it splashes can be measured by attaching a ruler
to a wooden stake which has been firm!ly driven into ithe ground. Follow-
ing a rainfall, check to see how high the dirt splashed. Wipe the ruler
clean and record the spiash height after other rainfalls, Note the varia-
tions and discuss reasous for them.

Landslides zon be coused by weothering.

ACTIVITY
MATERIALS: shovel, soil, hose

Prepare a pile of dirt about two or three feet high. Squirt water at the
base of the pile and observe the landslides that result.

. Moving water carries loose soil from one ploce on the eorth to another,

ACTIVITY A

MATERIALS: 2 rectangular aluminum baking pans, soil,
water, nail, hammer

}’ut some moist soil into an aluminum baking pan. Prop one end up a few
inches and punch a hole in the other end with a nail to allow water to
escape. Place the lower end into another baking pan. Pour about a half
cup of water into the soil each day. Notice over a period of several days
how the s0il is carried away by the water.

ACTIVITY B

MATERIALS: quart jar, water, soil

Soil can remain suspended in water for a long period of time and therefore
is easily transported by even slow-moving rivers and streams. To illustrate
this suspension, put a few inches of soil into a quart jar and add two cups
of water. Shake vigorously. Examine the water periodically during the
day and days that follow and note the rate at which the soil settles. Does
it ever corapletely settle?

Wind carries loose soil from one ploce on the eorth to onother.

ACTIVITY
MATERIALS: sandbox, electric fan, stones, pieces of wood

Smooth and dry the sand in a sundbox. Place an electric fan in a position to
blow on the sand. Observe the movement. Place stones and small pieces
of wood on the sand and see how these affect the pattern in which the
sand is distributed.
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361.

Earthquakes ccuse changes in the eorth’s surface.

ACTIVITY

E:rthquakes are caused by stretching, shifting, settling, and cracking in
the earih’s surface. To illustrate this, have ihe children iocate cracks
in sidewalks, roads, and foundations of homes, Can they determine the
causes of these cracks? Do some of the same causes result in cracks and
earvhquakes over larger portions of the earth’s surface?

362. The action of volcances causes changes in the earth’s surface.

ACTIVITY

MATERIALS: ammonium bichromate, magnesium powder,
magnesium ribbon, clay, matches

To jilustrate the action of volcanoes, build a cone-shaped mountain of clay
aboat five inches high. With your finger, push a hole in the top of the
motntain about an inch deep and a half inch in diameter. Fill the hole
with ammonium bichromate. Mix a little magnesium powder with the
ammonium bichrc.nate and stir. Using magnesium ribbon for a wick, light
the ammonium bichromate and observe the voleanic action,

Precautions should be taken to protect eyes from bright light and heat.

363. Man sometimes alters the surface of the earth to suit his needs.

364.

365.

366.

ACTIVITY

Have the children search the community and surrounding area for exam-
ples »f how man has altered the earth’s surface. Excavations for buildings,
road construction, shopping centers, and other examples are numerous.
]Dis(ci-uss the effects which these alterations have had on the surrounding
and.

Water is present in the soil.

ACTIVITY

Cultivation of the
ACTIVITY

MATERIALS: 3 ‘unnels, 3 glasses, 3 pieces of cloth, clay,
sand, loam, water, string, cup

Tie a piece of cloth over the small #nd of each of the three funnels, Fill
the three funnels to witnin an nch of the top—one witl. clay, one with
sand, and one with loam. Put the funnels over glasses and pour one cup
of water into each. From what you observe, rank the three materials in
order of their ability to absorb moisture.

soil prepares it to obsarb wuter more readily.

MATERIALS: baking pans, soil, sprinkling can, water

Fill {wo baking pans with soil. Pack the soil tightl in one and loosely in
the other. Sprinkle equal amounts of water on both soil samples and com-
pare {he rate at which each atisorbs the water.

{rrigation can increase farm production by providing form plants with a tegular supply of water.

ACTIVITY

Visit a farm, floral shop, or plant nursery which uses irrigation methods
to provide plants with a regular supply of water. Discuss the advantages.
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drainage.
ACTIVITY

Examine areas which have been developed for streets, superhighways,
shopping centers, etc, What steps have been taken in each case to provide
for water drainage? If not properly provided for, erosion and flooding can
occur. Can you locate areas where drainage is not go2d?

Mon obtains many useful materiols from the eovth.

ACTIVITY A

ACTIVITY B

Fuels such as coal, oil, and gas which h=at our houses are obtained from
the earth. Have the children find out at home what fuel is ased to heat
their homes. Make a count of the children in the class who use each type
of fuel in their homes.

MATERIALS: magazines, scissors, paper, glue,
crayons, bulletin board

Coal, gas, and oil are natural resources obtained from the earth. Have the
children discuss ways in which these are used, draw and cut from maga-
zines pictures to illustrate these uses, and mount these pictures on a
bulletin beard. Examples of other natural resources may be used if desired.

Our modern world is dependent upon many minerals which ore obtained from the earth.

ACTIVITY

MATERIALS: mineral products

Collect ond display an assortment of objects which are made of mine “als
from the earth. Illustrate not only the fact that there are a lot of different
minerals but also that each mineral is used in many ways.

Since mineral resources are limited, core must be token to conserve them.

ACTIVITY

MATERIALS: globe, iron objects

Prepare a display of objects and pictures of objecta which are made of
iron. Refer to a globe and point out that all of the iron which is being
used is mined from the earth. Suggest the possibility that someday all of
this iron will be mined. Discuss what can be done to prevent this problem
and what will have to be done if the supply i3 ever exhausted.
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B. Earth’s Atmosphere
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Air has weight,
ACTIVITY A

ACTIVITY B

ACTIVITY C

ACTIVITY D

ACTIVITY E

ACTIVITY F

MATERIALS: quart milk bottle, hard-boiled egg, paper,
match

Light a piece of paper with a match, put it into a quart milk bottle, and
place a shelled, hard-boiled egg, pointed end down, in the mouth of the
bottle. Observe carefully. The expanding hot air will cause air to leave the
bottle, and then, as the air cools, the greater air pressure on the outside of
the bottle will force the egg into the bottle.

MATERIALS: newspaper, thin slat of wood, hammer

Place a slat of wood on the edge of a tabie allowing about six inches to
ext:nd over the side. Spread several sheets of newspapar over the part of
the waod which is on the table. Strike the protruding end sharply with a
hammer. The weight of the air on the paper will cause the slat to break
while the portion on the table and the newspaper barely move.

MATERITALS: jar, water, soda straw

Fill a jar with water. Put a drinking straw into the jar, place your finger
over the opening at the top, and lift the stravy from the jar. Since the
atmosphere which is pushing c.1 the bottom of the column of water in the
straw is heavier than the water itself and the air above it, the water
remains in the straw. Remove your finger from the top of the straw, Ex-
plain your observation.

MATERIALS: large sink stopper (over 5” in diameter)

Wet the bottom of a large sink stopper with water and push it firmly
againat a smooth surface. Grasping the center knob, pull on the stopper.
Why s it so difficult to remove? Lift the edre of the stopper and pull it
away from the surface. Why can it be removed more easily this way?

MATERIALS: plumber’s plunger

Wet the bottom rim of a plumber’s plunger and push it against a smooth
surface forcing the air from the plunger. Why does it become so diflicult
to remove the plunger from the surface?

MATERIALS: small-mouth can, stopper to fit can, nail,
hammer

Use a small nail to punch a hole in the bottom of a can which huz a small
opening in the top that can be easily stoppered. Holding your finger over
the nail hole in the bottom, fill the can with water and put the stopper
firmly in the top. Remove your finger from the hole on the bottom of the
can. While watching the hole, remove the stopper from the top for a few
seconds and then put it back into place. Why does water flow through the
nrail hole only when the top of the can is opened?
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ACTIVITY G

ACTIVITY H

ACTIVITY |

ACTIVITY J

Earth’s Atmosphere

MATERIALS: 2 bottles, 1 one-hole rubber stopper to fit the bottle,
1 two-hole rubber stopper to fit the bottle,
glass tubing

Insert a glass tube into each of the two rubber stoppers. Be sure to use a
one-hole stopper and a two-hole stopper and exercise extremie caution
when inserting the tube. Fill the bottles with water and put the stoppers
with tubes into the two bottles. Using the glass tubes for straws, have
two children race to see which one can drink the water from his bottle
niore rapidly. Why can the water be drawn from one jar easily whereas
it iz virtually impossible to get it from the other? (See Appendix A,
“Working With Glass Tubing.”)

MATERIALS: 2 jars, rubber tube, water

Fill a jar with water and put it on the edge of a table. Put an empty jar
on the floor. Will a rubber tube with water and, pinching both ends closed
with your fingers, put one end in the jar of water and the other end in
the emply jar. Release both ends and observe. The air pressure on the
surface of the water in the jar on the table forces the water up the tube.

MATERIALS: drinking giass, water, tagboard

Fill a glass with water and vnlace a piece of tagboard, a little larger than
the top of the glass, over the top. Holding the tagboard firmly in place,
carefully turn the glass upside down and remove your hand. What holds
the tagboard in place and the water in the glass?

MATERIALS: balance, volleyball, air pump ang valve

Weigh a volleyball inflated and deflated. If weighed carefully, the ball will
be found to weigh more when filled with air indicating that air has weight.

Air tokes up space,

ACTIVITY A

MATERIALS:  paper bag

Blow inte a paper bag and fill it full of air. Seal it by holding it tightly
with your hand. What keeps the bag from collapsing? Hold the open end
ofuthc ‘ugg to your lips and draw the air out of it. What causes the bag to
collapse?
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ACTIVITY B

£ CTIVITY C

MATERIALS: glass tumbler, bowl, water, handkerchief

Stuff a handkerchief into a glass tumbler and push the tumbler, mouth
down, into a bowl of water nntil the tumber and handkerchief are sub-
merged. Remove the tumbler and pull out the handkerchief revealing that

it is dry. The air in the tumbler occupied space and prohibited the water
from entering.

372 B

MATERIALS: glass tumbler, howl, water, cork

Float a cork in a bowl of water. Lower a glass tumbler, mouth downward,
over the cork. Notice that the cork moves Jdown. The air in the tumbler
takes up space and will not allow the water to enter.

e

372C

373. Alris present in soil.

ACTIVITY

MATERIALS: jar, soil,

water

Fill a jar about half full of soil. Pour water into the jar cn top of the soil.

Notice the bubbles \\hwh rise up through the water. Where do they come
{rom? Is there air in soil?

374. Water contoins dissolved air.

O
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ACTIVITY

MATERIALS: jar, water

Fill a jar with water and put it on a radiator or in some other warm place.
After several mi.lutes, notice the bubbles which form on the inside of the
glass. Where do they come from? Is there air in water?
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Earth’s Atmosphere

Air is a mixture of gases.

ACTIVITY A
MATERTALS: references

Assign different groups within the class to gather information and report
on the characteristics of each of the gases which make up the air, Discuss
what might happen if the proportions of the various gases were altered.

ACTIVITY B
MATERIALS: references, paper, ruler

Lecate information on what gases are in the air. Prepare a graph or chart
showing the composition of air and the proportion of the different gases
present,

ACTIVITY C
MATERIALS: 2 short, wide-mouthed jars, 1 lid for a jar,
limewater

When limewater reacts with carbon dioxide, a white substance is formed.
To determine if there is carbon dioxide in the air, partially fill two wide-
mouth jrcs with frezhly prepared limewater. Put the lid on one, leave the
other vpen, and allow them to stand side by side for several days. Observe
and draw conclusions from any changes.

The air which surrounds the carth {s contained in a thin layer called the atmosphere,

ACTIVITY A
MATERIALS: globe, ruler

To illustrate the relative thickness of the earth’s atmosphere, demonstrate
with a ruler and a globe the comparative depth of the atmosphere. On
most classroom globes, this thickness couid amount to between a half inch
and one inch.

ACTIVITY B
MATERIALS: pictu es of astronauts on space walk
Refer to pictures of astrunauts floating in space. Discuss why the astro-
néxuts are wearing sealed suits and must carry their oxygen supply with
them.

ACTIVITY C

MATERIALS: references, poster paper, crayons

Have the children gather information about the thiree layers of the atmos-
phere. Prepare an illustrated cross-section diagram of the atmosphere in-
cluding the troposphere, the stratosphere, and the ionosphere. On the
diagram, show where weather occurs, where man has ventured, and
other dinteresting information about what goes on in ihe ocean of air
around us.

The climate of o region is represented by the average westher conditions.

ACTIVITY A
MATERIALS: thermometer, baronieter

Keep detailed records of the weather over a period of about one week. In
& scntence or two, summarize the general nature of the weather over that
pericd of time. This general summary indicates the climate of your
region. Weather, on the other hand, is vhat is taking place in the atmos-
vhere at a particular moment.

ACTIVITY 8
MATERIALS: almanac or local weather records

Refer to weather records which show the lowest and the highest tempera-
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tures recorded for a particular day of the year. Compare these to averages
which have been compiled over the years. Use both sets <f figures to
differentiate between the overall climate, which is represented by aver-
ages, and tlie weather on particular days.

378. Averuge tempercture is a basic factor in the climotr of on orea.

ACTIVITY

379. Winds occur when
ACTIVITY A

ACTIVITY B

MATERIALS: thermometer

Keep an accurate record of ihe temperature at noon each day over a long
period of time. Calculate the average for each week, the average for each
month, and the overall average. These averages are indications of the
climate.

warm air rises and cooler air moves in to replace it.

MATERIALS: convection box, candle, wood splint

Hold a smoking splint o7 wood over one chimney and then over the second
chimney of a convection box. Nothing of particular interest will occur.
Light a candle, place it under one chimney of the convecticn box, and
aga’n put the smoking splint over each chimney. The smoke will be carried
by the air currents which right out of the chimney over the candle and
move downward into th2 other chimney.

319 A

MATERIALS: punk stick, matches, electric hot plate

The rizing of hot air and the movement of air currents which produce
winds can be demonstrated with a stick of punk and a hot plate. Hold
the lighied p'wnk above and in various positions around the hot plate and
note the direction of wind currents by the movement of the amcke.

380. (dumidity is on indication of the moisture in the air.

ACTIVITY

MATERIALS: bowl], white blotter paper, cobalt chloride,
wax paper, spoon, tweezers, water

Cobalt chloride, a chemical which is pink when damp and blue when dry,
can be used to make an indicator of changes in the amount of moisture in
the air. Dissolve about two teaspoonfuls of cobalt chloride in about a half
cup of water in a bowl. VJsing tweezers, dip small pieces of wrhite blotter
paper inic the solution, allow them to soak, and place them on wax paper
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to dry. Observe them as the weather changes and notice the changes in
color with changes ir the amount of moisture in the air.

CAUTION : Aveid fouching the cobalt chloride. Wash thoroughly if any
of this chemical comes in contart with you.

Climote is influenced by the geogrephy of an area.

ACTIVITY A

ACTIVITY B

MATERIZLS: map of North Carclira, references

Discuss how the climate varies across North Carolina and pick out the
geographic factors which cause this variation.

MATERIALS: maps, references

Have groups of students select various geographic areas for a climate
study. From refcrences, have them gather information about the climate
of the area they are studying and determine how altitude, latitude, near-
ness to water, mountain ranges, ocean currents, winds, and other factors
influence thiz climate.

Lorge bodies of water can influence the climate of an area.

ACTIVITY A

ACTIVITY B

MATERIALS: 2 cake pars, soil, water, thermometer

Fill a pan with soil and another pan with water at the sarie temperature
as the soil. Put them in the sun for a brief period of time and then measure
the temperature of the soil and the temperature of the witer. How would
the piesence of a body of water affec! the temperature of a region?

MATERIALS: 2 cake pans, soil, water, refrigerator,
thermometer

Fill a pan with soil and anothar pan with water at the same temperature
as the soil. Put them in a refrigerator for a brief period of time and then
measure the temperature of each. How would the presence of a body of
water affect the temperature of a region?

Oceon currents con affect climate by bringing warm or cold woter into an creo.

ACTIVITY

MATERIALS: 2 identical jars, file ca-d, hot water, cold
water, food coloring

To illustrate ocean currents, fill a jar with hot water and another jar with
cold water. Color the hot water with food coloring. Cover the jar of cold
water with a file card and invert it so it is mouth to mouth with the jar
of hot water with the card between them. Slip the card from between the
jars and observe the currents of water.

Uneven heaoting of the earth’s surfoce con produce wind,

ACTIVITY

MATERIALS: 2 water glasses, 2 thermometers, soil,
water

If one part of the earth’s surface becomes warmer than an adjacent area,
the air above the warmer part will be heated, rise, and causa wind. Such
a difference can occur where land and water come inte contact with one
another.

To illustrate the difference in the warming of soil and water by the sun
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385,

386.

387.

388,

389.

The altitude of an
ACTIVITY

fill one water giass with soil and another with water, put a thermometer
in each, and place them in the sunlight. Record the temperatures at regu-
lar time intervals. Notice that the temperature of the soil rises faster
than that of the water. After both tem =ratures have risen, place both
samples in a cool, shaded place. Notice that the temperature of the soil
goes down more rapidly than that of the water, Discuss how these changes
cause land and sea breezes.

arca affects its climate.

MATERIALS: maps, references (encyclopedias, almanacs, etc.)

Locate on topographical maps areas of the world which are at high alti-
tudes. Gather information about the climate of these areas. How does
altitude affect climate?

Climate is determined by the topographical features ¢f a reglor.

ACTIVITY

MATERIALS: map, references

Provide the children with the map of a region which contains detailed
information about topographical features. From this information, have
chem predict the type of climate which they would expect to find. Consult
references to determine whether these predictions are accurate.

There are many different kinds of weather.

ACTIVITY A

ACTIVITY B

MATERIALS: poster paper, crayon

Prepare a list of words which relate to weather. Add new words to this
list as they are encountered during your study of weather.

MATERIALS: calendar, paper, scissors, paste,
crayons

Devise smail cutout symbols to represent various types of weal: r. Each
day, paste one or mora nn a calendar to record the weather during the day.

Weather offects the way we dress.

ACTIVITY

MATERIALS: doll, doll clothes for all type of waathier

Obtain a doll and doll clothes which are suitable for all kirds of weather.
Each day, dress the doll in the clothes that are most appropriate for the
weather outside.

Weather affects the way we play.

ACTIVITY

MATERIALS: bulletin board, paper, crayons

Have each child draw a picture of the kind of games which he plays dur-
ing a particular kind of weather. Represent rain, snow, hot, cold, cloudy,
sunny, and other types of weather that you can think of. Display these
drawinge on a bulletin board and discuss.
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390. Weather aoffects the work wa do.
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ACTIVITY

MATERIALS: bulletin board, paper, crayons

Have each child draw a picture to renrcsent the kind of work which Le
does during a particular kind of weather. Shoveling snow, planting a gar-
den, raking leaves, cutting grass, watering the garden, etc., can be illus-
trated. Display these drawings on a bulletin board and discuss.

The mavement of air masses has o marked effect an the weather.

ACTIVITY

MATERIALS: newspaper weather maps, references

Locate on a weather map the various types of fronts which are associated
with air masses. Consult references to find out what types of weather are
usually associated with each kind of front. Listen to weather reports for
information on fronts which may be passing through your area. As they
do, see if typical weather patterns are produced.

Air pressure changes. The air pressure ond its changes can be measired by o barometer.

ACTIVITY

Weather fcrecasts
masphere,

ACTIVITY A

ACTIVITY B

ACTIVITY C

MATERIALS: bottle with eyedropper in lid, water, water sol-
uble ink, rubber band, seissors

Changes in the air masses above us vhich produce changes in the weather
can be detected with a barometer. A simple barometer can be constructed
by filling a bottle which has an eyedropper in the Jid about one-third full
of a solution of ink in water. Cut off the top of the rubber nipple on the
eyedropner and screw the lid tightly on the bottle. Add additiona! colored
water through the iup of the dropper until the level inside of the dropper
is halfway between the water level in the bottle and the top of the bottle.
Wrap a rubber band around the outside of the bottle to show the level
of the water in the dropper. Place the bhottle at a location in the room
where the temperature is fairly constant. Observe changes in the water
leve! each day and see if you can detect any relationship between these
changes and changes in the weather.

are made an the basis of infarmation which Is coflected about the ot-

Visit a nearby weather station. List the instruments which you see that
are used to observe and make measurements of the atmosphere.

MATERIALS: daily weather map from the U. S. Weather Bureau,
references

Check carefully over a weather map and list the different types of
weather information which are recorded on it. How does each bit of infor-
mation contribute to making an accurate forecast?

MATERIALS: references

Many books about weathe: :nclude instructions on how to make weather
instruments. Locate such hooks in the library and make a classroom
weather station.
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394. Precipitation can be measured with o roin gauge.

395.
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ACTIVEHVY

MATERIALS: rain gauge

Set up a rain gauge on the school grounds. Measure and recerd the amount
of rrecipitation every twenty-four hours.

Weather forecosting is important to man.

ACTIVITY

MATERIALS: paper, crayons, bulletin board

Draw pictures of activities for which accurate weather forecasting is
essential or desirable. Airplane flights, farm activities, picnics and out-
door aports events are but a few examples.

The earth’s water pusses through a continuous cycle of evaparation and condensation,

ACTIVITY A

ACTIVITY B

MATERIALS: transparent Pyrex glass pan and 1id, hot Dplate,
water

Fill a Pyrex pan about half full of water, put on a lid, and boil the water
gently on an electrie hot plate. Notice the water cycle which iz taking
place in the pan. A similar cycle takes place in nature at a slower rate and
to a Jess obvious degree.

MATERIALS: jar with lid, warm water, ice

Fill a jar about one quarter full with warm water. Place a lid loosely on
the top of the jar and put a piece of ice on top of tha lid. Look into the jar
ant watch moisture form on the inside of the lid and fall back down.
Observe the cycle as it takes place in the jar.

Cooling of water vopor couses it to condense to a liquid.

ACTIVITY

MATERIALS: 2 jars with lids, water, ice cubes

The condensation of water vapor can be demonstrated by pouring warm

water into two jsrs uniil both are about half fuil. Put tiie lid on on2 of

them, fill the other with ice cubes, and put the iid on it. Notice that water

vapor condenses on the jar with ice in it but not on the oti:er. The jar

;;ith.out jee serves as a control to show that the water did not secp through
¢ jar.

The tempercture ot which woter vapor condenses to o liquid is colled the “’dew point.”

ACTIVITY

MATERIALS: Ecarge can, jar, ice, water at room tempera-
ure

The temperature at which water vapor condenses into a liquid, the “dew
point,” can be determined by a simple experiment. Fill a large can about
half full nf water that 18 at room temperature. Put a thermometer into the
water in the can and keep a constant record of the teniperature. Slowly
add ice to the warm water until moisture begins to form on the outside
of the can. Immediately note the temperature at which the moisture is
formed. This temperature ig the “dew pcint.”
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The amount of water in the air is important in weather changes.

ACTIVITY

MATERIALS: \x{let tand dry bulb thermometers, relative humidity
char

Read the temperatures on wet and dry bulb thermometers and consult 2
chart to determine the relative humidity. Relative humidity {s the ratio
of the amount of water in the air to the amount of water which can exist
in the air at its present temperature.

Precipitation can exist in o variety of forms.

ACTIVITY
MATERIALS: references

List all forms of precipitation which the children have seen. Assign com-
mittees to report and, if possible, demonstrate how each type of precipita-
tion is formed.

A cloud is formed when moisture in the oir condenses.

ACTIVITY A
MATERIALS: 8 large jars, 3 small jars, damp soil, water,
fresh, green lettuce leaves

In order for clouds to form, the air must contain moisture. Some of the
ways in which this moisture gets into the air can be illustrated by putting
water in cne of the sraall jars, moist soil in a second, and lettuce leaves
in a third. Place a large jar, mouth downward, over each of the three and
allow them to stand over night. The following wmorning, woisture should
be detected on the inside of the large jars. If it is not, transfer the jars to
a cool place where the moisture will condense more rapxdly It should be-
come apparent that sources of moisture in the air include water, moist
soi', and green Plants.
ACTIVITY B
MATERIALS: milk bottle, hot water, ice cubes

Pour about a cup of hot water into a milk bottle. Put an ice cube in the
mouth of the bottle. Water will evaporate from the bottom of the bottle.
A}.}cloud will be formed when the water vapor condenses by losing heat to
the ice cube.

Rain is formed when woter vopor condenses into drops of woter,

ACTIVITY
MATERIALS: aquarium or lar e jar, glass

Half fill an aquarium or jar with water and cover it with glass. Place it in
the sunlight. The sun warnis the water causing it to evaporate. When the
water vapor comes into vontact with the cool glass top, it changes hack
info liquid water again and drops fall back into the water below.

Snow is formed when water vapor in the clouds is froxen directly into ice crystals.

ACTIVITY A
~ MATERIALS: jar, thermonteter, snow

Pack snow around & thermometer inside a jar. Determine the temperature
of the solid snow and the temperature at which the snow becomes water.
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ACTIVITY B
MATERIALS: jar, snow

Fill a jar with snow and watch it melt. Notice that the amount of water
in the jar is much lass than the original amount of snow. Judge how
much larger a volume is occupied by the snow than by the water it forms.

Sleet is frozen raindrops.

ACTIVITY
MATERIALS: jar, ice, salt, water, test tube

To demonstrate how raindrops freeze in cold surroundings, put a tew
drops of water in a test tube and put the test tube into a jar of cracked
ice and salt. The drops inside the test tube will freeze,

Heil is formed when raindrops move through layers of icy air. Several layers of ice can build
up on hailstones.

ACTIVITY
MATERIALS: hailstones

When a hailstorm occurs, collect several large hailstones and store them
in a freezer. Have the children examine them and try to detect the layers
of ice which were fermed.

Dew is formed when woter vapor in the air condenses to water.
ACTIVITY
MATERIALS: tin can, ice, water

Pour ice water into a tin can. Observe the formation of moisture on the
outside of the can. Compare this moisture ‘with dew.

Frost 1s formed when water vapor in the air condenses to form ice crystals,

ACTIVITY
MATERIALS: tin can, ice, salt

Prepare a mixture of crushed ice and salt and put it into a tin can. Add
more ice and salt as needed. Notice the frost forming on the outside of
the can.

Foq is @ cloud of tiny woter droplets which is in cantact with or ncor the ground.

ACTIVITY
MATERIALS: milk bottle, hot water, alcohol, ice cube

Fill a milk bottle with liot water and then pour out all but about an inch
of water. Add a sn.al} amount of alcohol. Place a cube of ice at the mouth
of the bottle. Fog will form in the bottle.
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409. The sun is a hot stor which gives off heat and light.

ACTIVITY A

ACTIVITY B

MATERIALS: window shades

At a time of the day when the sun is shining into the classroom, raise all
of the window shades for about a minute. Then pull them down for about
a minute. Ask the children to name two things that we get from the sun.

MATERIALS: blindfold

On a wacm day when the sun is shining in the window, blindfold one child
and have another child lead him around the room. Have the child being
led tell when he is in the sunshine and when he is not. He will be able
to tell because of the heat which the sun gives off.

410. The sun is the center of the solor system ond the source of most of its energy.

ACTIVITY A

ACTIVITY B

MATERIALS: references, poster paper, crayons

What information has man gathered about the sun? What is the sun’s size,
shape, distance from the earth, content, temperature, etc.? Gather as much
information as possible about the sun and prepare posters containing de-
tailed pictures of the sun and the information which was collected.

Make reservations tu visit the Morehead Planetarium at Chapel Hill,
North Carolina. In addition to the other displays, exhibits, and instruc-
tional programs, arrange to see the model of the solar system. Notice the
1 ominent place of the sun in the solar system and how it is the source
of energy for all of the planets which orbit around it.

411. The relative sizes of the sun, moon, or stors cannct be determined by just looking ot them be-
cause of the differeat distonces to them.

ACTIVITY

MATERIALS: 8CISSOTS, cardboard, compass (circle drawing),
clay, table

The sun and the moon appear to be the same size in the sky even though
the sun is hundreds of times larger. The reason for this can be seen by
cutting out three cardboard circles--two, three, and four inches in
diameter. Using the modeling clay, stand the two inch circle two feet from
the edge of the table, the three inch circle three feet from the edge and
the four inch circle four feet from the edge. Bend over and look at ihe
three circles from the edge of the table. What conclusivns can you draw
about apparent relative sizea?

412. The sun’s energy is believed to be produced by nucleor fusion.

ACTIVITY

MATERIALS: refererces, clay, paper, marbles

Consult references to find out what nuclear fusion reaction is believed to
take place on the sun. lllustrate this reaction with marbles, clay models,
and drawings.

151



EARTH AND SPACE

413.

414,

a5,

416.

ERIC

Aruitoxt provided by Eic:

The sun provides the carth with heot ond light.

ACTIVITY

MATERIALS: lamp with bulb over 100 watts, giche, 2 ther-
mometers

Darken the room. In the ccolest corner of the room, place a globe about a
foot away from a lighted light bulb. Position a thermometer in a location
where the light from the lamp is striking the glcbe and put another ther-
mometer on the dark side of the globe. Compare temperatures. Discuss
the importance of the sun as a scurce of heat and light.

Night ond doy result from the rotation of the earth on its axis.

ACTIVITY A

ACTIVITY B

MATERIALS: lamp

Darken the classrcom. Place a lamp in the center of the room and have
the children stand in a circle around it. If the lamp represents the sun
and each child represents the earth, as a child faces the lamp he can see
the light as in the daytime. Have the children turn their backs to the
lamp. Now they are looking into the dark and represent night. If the
children rotate slowly in place, they can gain an awareness of day, sun-
set, night, and sunrise.

MATERIALS: . lamp, globe

Darken the room and place a lamp a few feet away from a globe. Rotate
the globe on its axis. Assuming that the light from the bulb represents
the light of the sun, discuss the reasons for night and day.

A year is the time required for the carth to make one complete revofution around the sun,

ACTIVITY

MATERIALS: lamp, globe

Darken the room and place a lighted lamp in the center. Using the lamp
to represent the sun and a globe to represent the earth, walk around the
room one time and return to the spot where you started. While doing
this, spin the globe on its axis. One complete circling of the sun by the
earth represents a vear.

The seasons of the yeor ore coused by the tili of the earth and its movement oround the sun.

ACTIVITY A

MATERIALS: lamp, globe

Place a lamp representing the sun in the center of a table in a dark room.
Place a globe on the table with the tilted top pointing north. Rotate the
globe so that the light of the sun strikes North Carolina. Notice the
angle at which the light strikes the place where you live. Move the globe
one-fourth of the way around the table with the tilted top still pointing
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Space

north and with North Carolina facing the light. Repeat your observation
by placing the glob. on each of the other two sides of the table, having the
top tilted to the north and North Carolina facing the light each time.
Summer is represented when the light strikes Morth Carolina most directly
and winter is represented when the light strikes the State at the most in-
direct angle.

416 A

MATERIALS: calendar showing entire year on one page, crayons,
clay, long nalls, thread, board (about 2’ x
21, references

Prepare a display about seasons. Using four different colors, lightly color
the portions of a calendar during which the rour seasons occur. To illus-
trate the position of the earth during each of these seasons, make a clay
model of the sun and put it in the center of a bozrd. Make four clay
models of the earth on nails with a piece of thread around the center of
each to represent the equator. Drive the nails in the boar in the proper
positions and angles to show the earth’s position during each of the four
seasons. Label the model which represents each season.

417. The sun is impcrtant to all life on the earth.

ACTIVITY

MATERIALS: chalkboard

Have the children list some of the things which are essential for life on
the earth. Go over the list and discuss each one with regard to wheother
its existence is dependent upon the sun. Discuss the importance of the
sun to all life.

418. The sun is necessary to have life on the earth.
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ACTIVITY

MATERIALS: poster paper, crayon

List the things which we would not have and the ways in which the earth
would be different if the sun did not exist. It should soon become apparent
that there would be no life on a barren earth.
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419. The moon is a sphere which orbits cround the earth,

ACTIVITY
MATERIALS: binoculars or telescope, clay

Have the children look at the moon with binoculars or a telescope and
make clay models of the type of surface which they see.

420. The moon shines by reflecting light.

ACTIVITY
MATERIALS: lamp, white ball

Darken the room. Sit with a lighted 'amp, representing the sun, behind
you. Have sormeone hold a wkite ball in front of you. You can see the white
ball éust as you can see the moon, because of the light from the sun which
it reflects.

421. The moon is smoller than the carth.

ACTIVITY
MATERIALS: Ping-Pong hall, knife, nodeling clay, ruler

Although the earth has a diameter which is four times the diameter of
the moon, the size of the earth is about sixty times as large as the moon,
This can be demonstrated by representing the esrth with a Ping-Pong
ball {about one inch in diameter) and the moon by 1 clay ball shaped to be
about a quarter inch in diametcr., Make several quarter-irch balls out
of clay. Cut a hole in one side of the Ping-Pong ball and see now many of
the quarter-inch balls fit inside it.

422, The moon orbits around the earth.

ACTIVITY
MATERIALS: 8 children, paper, crayon

With pieces of paper, label one child the sun, another child the earth, and
still another child the moon. Place the child representing the sun in the
center of the room. Have the child representing the earth move slowly
in a circle, abeut ten feet in radius, around the sun. Have the child repre-
sengr;lg the moon move rapidly in a small circle around the moving
(lea .l!

423. It takes one month for the moon to orbit the eerth.

ACTIVITY
MATERIALS: lamp, references

Darken the room and place a single light source in one corner. This light
represents the sun. Have one child stand in the center of the room and
turn in place. This child represents the earth and each turn represents
one day. Have another child move slowly in a circle around the earth while
always facing the earth. This child representa the moor. Consult refer-
erces to determine the speed at which the earth should turn in relation
to the speed of the moon around it. Have different children take the posi-
tions of earth and moon so that each may experience the perspective of
both positions,
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424. The phases of the moon result from the relative positions of the sun, the moon, ond the eorth.

ACTIVITY A
MATERIALS: flashlight, white ball

The moon shines by reflecting the light of the sun. To illustrate the
reason for the different phases of the moon, use a flashlight to represent
the sun and a white ball to represent the moon. In a dark room, look at
the white ball while someone shines the flashlight on it from various
angles. All of the phases of the mocn will be represented depending upon
the angle from which the flashlight is directed at the ball.

ACTIVITY B
MATERIALS: lamp, white ball

Darken the room except for a single l2amp in one corner. Stand in the cen-
ter of the room and have someone move around you with a large white
ball. Notice how the light strikes the ball in various positions. Conipare
the appearance of the lighted portion of the ball to the various phases of
the rioon and discuss the relationship.

ACTIVITY C
MATERIALS: pencil, paper

Prepare a calendar on a sheet of paper with a block of space for each day
of the month. Each night that the moon is visible during the month, draw
its shape in the appropriate block. Notice the changes. Discuss these
changes in terms of the relative positions of the sun, moon, and earth.

425. The gravitational pull of the moon couses tides.

ACTIVITY
MATERIALS: references, globe, ball

Consult references for information on how the moon influences tides. Use
a ball to represert the moon and a globe to represent the earth. Hold the
ball in varicus positions relative to the globe and discuss how tides on
the earth would be influenced by the moon in each of these positions.

O
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426, Ar eclipse of the maon is ccused by the shodow of the eorth falling en the moon.

ACTIVITY

. ———

MATERIALS: lamp, tennis ball, vollayball

Using a light for the sun, a tennis ball for the moon, and a volleyball for
the earth, move them into a position where the shadow of the earth fa.ls
on the moon thus causing an eclipse of the moon.

427. The ecocth and other plonets arbit around the tun.

ACTIVITY

MATERIALS: large ball, paper. crayon, references

Consult references to find ou: the names of the pPlanets and the order of
their distances from the sun. Print the name of r:ach planet on a separate
shect of paper and assign the name of rach planel fo & different child.
In a large room or on the sco0l grounds, place one child with a ball to
represent the sun. Around this child, place the children who represent
tha planets in the order of their relative distance from the sun. On a given
signal, have the children Legin walking in a cirele around the sun. Have
all of them move in the same direction and keep their relative positions, A
}'}z;riet.\' of chservations can be made ahout the 1aovement of plants about
the sun.
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428. The carth is one of nine known planets in our solor system,
ACTIVITY A

ACTIVITY B

ACTIVITY €

MATERIALS: references

I'orm two teams to debate whether or rot there is life on other planets.
Have one team gather all possible information to support the belief that
there is life and the other team secure information which would indicate
that there is not.

MATERIALS: cardboard, scissnrs, thread, references,
clay

Cut a large circular piece of cardboard. Prepare clay mcdels of the sun
and each of the planets. Suspend the model of the sun with thread frem
the ceuter of the cardboard disc, and suspend the planets at relative dis-
tances around the sun. Consult refercnces for information on the relative
positions of the planets. At the point where the threads come in contact
with the cardboard, label with the names of the planets.

428 B

MATERIALS: references

Consult references for the names of the other eight planets and the back-
ground and previous use of each of the names.

429. Comets are heovenly bodies which trovel arcund the sun.

O

ACTIVITY

ERIC
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MATERIALS: references, poster paper, colored paper,
paste

Consult references regarding ccrnets. Gather information about the make-
up of comets and the nature o' theit orbits. On a piece of poster paper,
usa colored paper to represent the moon and planets and paste them in
appropriate positions to represent onr solar systen.. Draw an orbit of a
comet on the paper. Cut out several representations of the comet from
colored paper and paste them in position around the orbit. Consult your
references carefully and be sure that the tail of the comet is pointing in
the right direction in ea'h instance.
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EARTH ANP SPACE

430.

431,

132,

433.

434,

Meteors ure pieces of material from outer space which burn when they mave into the corth's

otmosphere.
ACTIVITY

Have the children look on a clear night for meteors (often callcd “shooting
stars”). Record and report to tb2 class the next day the time that each
meteor was seen, the part of the sky in which it was observed, the length
of its path in relation to the sky, its brightness, and other information of
interest. Mid-October is a good time for this observation.

Meteorites are objects from spoce which strike the earth.

ACTIVITY

Stars are like our
ACTIVITY

MATERIALS: references

Consult veferences to gain information about the nature and composition
of meteorites. Locate pictures of meteorites. Locate pictures of the effects
of some of the large meteorites which have struck the earth. How big are
the largeat meteorites which have struck the earth?

sun but much farther oway.

MATERIALS: vaper, scissors, compass for drawing circles

Cut out several circular dises abcut six inches in diameter. Take the class
into the hall or to the school grounds. Have one chiid hold a disc a
few feat in front of the children 2nd have three or ifour other children
hold discs at greater distances. Notice the arparent size of each. Use this
comparison to paint out that some stars are like our sun and that many
other are larger than the sun but look very tiny because of distance.

S*ars can be seen in the darkness of the night sky but not in the brightness of the daytime

shy.
ACTIVITY

Some stors are in
ACTIVITY A

ACTIVITY B

ACTIVITY C

MATERIALS: candle, matches, luminous dial elock

To illustrate why we see the stars at night but not during the day, pull
the shades, turn off all the lights, and light a candle. Notice how bright it
is. Now turn on the lights, raise the shades, and compare its brightness
to wh]at ]ict was ir the dark. Carry ont the same procedure with a luminous
dial clock.

groups called constelloticns,

MATERIALS: star chart

Using a star chart or with the help of someone familiar with the stars,
locate some of the most prominent constellations in the night sky.

MATERIALS: cqrdboard tubes, atuminum foil, rubber band,
pin

Cover one end of a cardboard tube with aluminumn Jcil held in place with
a rubber band. With a pin punch holes in the foil in a pattern to represent
a constellation. Prepare a tube for each constellation which you can think
of and label each tube with the name of the constellation. B8; looking
through the tube towarsd a light, the pattern of the constellation becomus
visible in the dark tube.

MATERIALS: slide projector, cardboard, pins, scissors

Cut out severa! squares of cardboard to fit a slide projector. Put patterns
of the constellations on the cards by punching holes in them with pins.
Froject the constellations on a screen and use them for discussion and
drill.
158
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ACTIVITY D

ACTIVITY E

ACTIVITY F

ACTIVITY G

Space

MATERIALS: black paper, white paint

Using spots of white paint on black construction paper, make star maps
of som¢ -f the consiellations and put them on the bulletin hoard {or
others to identify.

MATERIALS: paper, thread, tape

Although the stars in a particular constellation appear to be all at the
same distance, in reality, their distances from the earth vary greatly. This
can be illustrated by cutting out paper stars and hanging them from the
ceiling .- the pattern of a constellation but with different lengths of
thread. In this way i. is possible to look up from below and see the pat-
tern of a coistellation, and then to look at the same stars from across the
roorn and see that they do not exist on an even plane.

MATERIALS: black umbrelia, white paint, block of wood

Attach a black umbrella to a base by putting its handle into a hole in a
block of wood. As you learn about a new constellation, mark it in its rela-
tive position with white paint on the inside of the umbrella,

i

434 F

MATERIALS: books about stars

Refer to books on astronomy and determine why various constellations
were named as they are and learn the stories which relate to these names.

150
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EARTH AND $PACE

435.

436.

438.

439.

Golaxies are vast systems of stors.

ACTIVITY
MATERTALS: references, poster paper, crayons, clay

Consult references to gain information about the galaxy in which we live.
Prepare & map of our galaxy indicating the position of our solar system.
On a clear dark night, locate the Milky Way in the sky and indicate on
the man the stars at which you are probably looking. What is the name of
the galaxy in which we live? What is the shape of the galaxy in which we
liv]e? Prepare clay models which weuld illustrate the shapes of different
galaxies.

Snecial instruments are used to study the stors, moon, and planets.

ACTIVITY A
MATERTALS: binoculars or telescope
Examine the heavens witn binoculars or a telescope. Try to locate stars
which you cannot see with your unaided eye. Examine the moon and
planets for features which #re not visible without magnification.
CAUTION: Never look directly at the sun.

ACTIVITY B

MATERIALS: camerg, tripod or other firm support

Experiment by taking pictures of the heavens. Your canera must be
mounted on a fi'm support. If the shutter is left open for several hours,
star trails or the path of the moon can be photographed.

. Mony scientists have contributed to our present knowledge of rockets.

ACTIVITY
MATERIALS: books about rockets

Have the children locate infoimation on Konstantin Tsiolkovsky, Rabert

Goddard, Wernher von Braun, and other scientists who have contributed

Lo thei de\aelopment of rockets. Discuss the part which each of these men
as playad.

A varlety of rockets have been designed to accomplish different purposes.

ACTIVITY
Have the children gather as many pictures and as much information as
they can about the various rockets which are being used in our shace pro-
gram. Prepare a chart on each rocket. reported including such infermation
as its size and uses.

Rockets ore propelled in one direction by exertirg o force in the cpposite direction.

ACYTIVITY A
MATERIALS skateboard, basketball

Have a child kneel on a skateboard holding a baskeiball. When he throws
the baskethall as hard as he can, the action of the ball in one direction
causes ]him to move in the opposite direction. Rockets operate on the same
principle.

160
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ACTIVITY B

Space

MATERIALS: water hoze

s.djust a hose nozzle to producs a stream of water at maximum pressure,
Place the hose on the ground and turn on the water faucet to full capacity.
The nozzle will move around on the ground because the action of the water
in ono direction causes a rez :tion of the nozzle in the other direction. This
is the same principie by which a rocket is propelled.

An action in one direction causes an equal reaction in the opposite direction.

ACTIVITY A

ACTIVITY B

ACTIVITY C

440 C

MATERIALS: balloon

Blow “» a balloon and release it. Observe how it darts about. The action
of tiie . r moving in one direction causes a reaction in the form of the
movement of the balloon in the other direction.

MATERIALS: large pan of water, balloon, rubber band,
medicine dropper

Fasten the glass tube from a medicine dropper in the neck of a balloon
with a rubber band. Blow up the balloon and release it in a large pan of
water. The action of the air moving in one direction causes a reaction in
the form of the movement of the ballooa in the other direction,

MATERIALS: 2 pairs of skates or 2 skateboards

To show that action in one direction causes a reaction in the other, have
two boys on s%ates or skateboards face each other with the palms of one's
hands touching the palms of the other. On a signal, have both boys push
and notice the movement. Now have just one boy try to push the other
away without moving himself and then have the other boy try the same
thing, The reaction to a definite action should be observed each time.

CAUTION: Assign a boy to assist each boy on skates in case he loses his
balance.
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EARTH AND SPACE

44). Earth satellites are designed in many forms to occomplish a variety of purposes.

ACTIVITY
MATERIALS: notebook

Have the class start a log oi satellite launchings and space probes. In a
special r.otebook, have them record the date, purpose, and other pertinent
information about such probes as they happen. Newspaper clippings can
also ba entered under each récord.

442, A satzllite will orbit the earth if the force moving it away from the earth equals the force draw-
ing iv to the earth,

ACTIVITY
MATERIALS: ball, table, chalk, chalkboard

To illustrate how a satellite can go into orbit without falling to the earth,
gently roll a ball off of a tabie and put a chalk mark on the floor where it
falla. Roll it off two or three more times pushing it harder each time and
marking the piace where it lands. On the chalkboard, draw a picture of
the earth with a table located at the north pole. Add to the drawing the
paths that the balls followed as they rolled from the table. Discuss and
draw what would happen as the ball is rolled harder and harder. Show how
the ball would eventually go int> orbit.
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443, Objects whick trovel in o circular path tend to move outworae becouse of an cuiword force
called centrifigal force, but they are held in their circulor poth by an inword force called
centripetal force,

ACTIVITY

MATERIALS: small pail, water

As things move in a circular path, they tend to move cutward. Demonstrate
this by half filling a small pail with water. 1lolding the handle firmly,
swing the pail in a circular path which goes over your head and below your
knees. Swing the pail smoothly, rapidly, and without jerking. The water
does not spill due to its tendency ‘0 move outward {centrifugal force). It
is prevented from muving outward from the circular path by the bottom

. of the bucket and the centripetal force of your arm holding the bucket.
LS
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Space

444. Astroncuts ore trained for spoce exploration.

ACTIVITY
MATERIALS: books on space exploration, pictures of astronauts,
bulletin board

Have the children find the names of the American astronauts. Locate pic-
tures of these astronauts and prepare a bulletin board about them. Pic-
tures and information can be obtained by writing to the National
Aeronautics and Space Administration.

445, Weightlessaess is o sencotion of folling freely through spoce.

ACTIVITY
MATERIALS: table

In order to yet a momentary fzeling of weightlessr.ess, jump several times
tt:rom a low table. Describe the feeling which you have when you are
alling.

ERIC
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Evaluative procedures in arn elementary schoc! science program serve several purposes
by examining t%e knowledge, the attitudes, the skills, and the behavior of children resulting
from their science instruction. Major purposes of evaluation include the following:

Assessing student progress
Determining the degree to which course objectives are being attained
Providing diagnostic information for use in working with individual pupils
“nabling pupils to see their progress toward established goals
Affording guidance for individualized instruction

To achieve these :nds, evaluation should—

Be based vpon the objectives established for the course
Assess student achievement in understanding course content
Measure student performance in usefu! skills

Examine student attitudes toward science

O
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Instruments commonly used in assessing students’ achievenient in understanding ccurse
content include the following:

Objective tests

True-false items

Fill-in items

Completion items

Multiple choice items

Matching items
Hssay tests

Standardized tests
Procedures for measuring student performance in useful skills include the following:
Examiaing student records
Oral testing
Performance testing
Observing student behavior
Appraising vrojects
Students’ attitudes toward science can b: discerned through—

Student conferences

Parent conferences

Examination of student records

Standardized attitude inventories

Student autobiographies or other compositions
Student self-rating

Develop a definite plan for evaluating the progress of children which is
consistent with the overall program of evaluation in your school. ’
Appendix E for an Evaluation Checklist. Insert a copy of this plan in
the back of this bulletin in the manner suggested on page 196. . .-
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APPENDIX A

Useful Techniques for Teaching Elementary Schoo! Science

The following procedures were prepared to assist teachers in tech-

niques that are considered useful in carrying out an effective elementary
science instructional pregram.

PREPARING AND CONDUCTING FIELD TRIPS

Field trips are an essential feature of an elementary science instructional pro-
gram. Not only do they prowde a background in science but they also enabie chil-
dren to gain the broad experiences so essential to the learning of reading ard
other basic gkills. The following suggestions are designed to assist in devel-ning and

carrying out an cffective field trip:

1.

2,

Carefully define the purpose of the trip. Make certain that everyone
involved understands the objectives clearly.

Make a preliminary trip to become acquainted with essential details
and to insure that the objectives of the trip can be met.

Plan such details as gaining parental permission, transportation, sched-
uling, clearance through the school office, necessary guides, safety vro-
visions, meals, equipment, materials, and money which each child
should have,

Pay particular attention to describing to the children the type of be-
havior which will be expected of them to insure a pleasant and in-
formative trip.

To the extent that it is possible, plan every phase of the trip, making
certain that attention is given to the time allotted and the size of the
group. Care should be taken to aveid attempting too much within a
limited time. Certain phases of the trip may not be suitable for the
entire group, making it desirable to designate specific assignments to
individuals and small groups.

Follow up the trip with appropriate discussions, reports, and appli-
cations of what was seen and leaiaed.

Relate the science field trip to other phases of the instructional pro-
gram. Valuable instructional experiences in social studies, arithmetic,
reading, writing, note- takmg, letter-writing, and in a varlety of other
areas can be related to a science field trip.

Additionel Reference

Hurd, Paul DeHart. HOW TO TEACH SCIENCE THROUGI—' FIELD STUDIES. Notional
Science Teachers Association, Washington, D. C. 1965, 35¢.

Suggested Field Trips
Corundum Hill, Franklin, Nerth Carolina

Features: Gem mires
Minerals

Write to Corundum Hill Enterprises, Inc. for information,

Coweeta Hydrologzic Laboratory, P. O Box 601, Franklin, North Carolina

28734
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Food processing piants

Furniture factories

Granite quarries, Mount Airy, North Carclina
Highlands Biologi-al Station, Highlands, North Carolina
Linville Ifalls, Linville Falls, Nerth Carolina

Local gardens

Local sewage plant

Lecal water purification plants

Marine Museum, Morelead City, North Cgrolina
Mica mines, Spruce Pine, North Carolina

Morehead Planetariura, Chapel Hill, North Carolina

Features: Public programs
Graded scheol programs
General school programs
Science Exhibits
Planet room

Write to the Morehead Planetarium for additional information and
reservations.

National forests

North Carolin: State Museum of Natural History
P.0. Box 2281
Raleigh, North Carolina 27602

Parks: local, state, national

Pet shops

Phosphate mines, Aurora, North Carclina

Salire Water Research Station, Wrightsville Beach, North Carolina
Telephone company

Tobacco processing and cigarette plants

Tote-Em-In Zco, Wilmington, North Carol 'na

O
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CARING FOR LIVING SPECIMENS IN THE CLASSROOM

Tte Tollowing information i{s provided to assist in obtaining and keeping living things
for use in the classroom.

[ W Conteolled Couse of -
Animol | Hobitet Habito? Food Fallure Remarks
Common on Miniature Sugar Development
Ants the grounds vivarium, tight |Fot of molds
everywhere fitting top Honey-waler Lock of water
fnsect cage, Plenty of Lack of ivod Shauid be
Cammon Gloss jar with frech leaves und moisture isofuted
¢ ateipillars everywhere screened top from plant
Screened box specimen on
which found
Lo — I
Found on Fosten outside
Pasect trees and window. If xept Lock of
(g1 bushes in Inside, sprinkle |None moistura
fo't ond lightly with Too warm
winter ~oter each ‘week.
l’.’mylhh Semi-agquatic Earthworms Qvercrowding Provide rocks
. "onds in bolanced Fresh meat Drownirg or other
fheimp aquarium kiding places
1B” of soil, Over-stocking
Gardens or leaves, gross, Lettuce Too much heat | Fecp cool
Earthworms lawns ond sphagnum | Vegetotion Lack of Keep tub
Rich soil moss. Wooden Leaves moisture covered
container
Semi-aquotic Mealworms Too sudden Screen top
Fregs Ponds squarium Flies change of of tank for
Eorthworms temperoture ventilation
Provide les.rs
Woodlands Woodland Mealworms and branche: i
Toads Gaidens aquarium or Flies l.ack of for shelter
semi-oquatic liasects maisture Do not keep
tecrorium with salormon
ders
L - SIS i —_ e
Frog eggs Ralanced Chlorine in
ond Ponds aguasium in None top woter i
Toad eggs osnd water Overcrowded
Tadpoles Balanced Tropical
(Frog, tead, Ponds aquarium fish food Cvercrowded
selomander)
Screened coge Bread, Let- Piovide o 4ty
Common in or jor. Inch or  {tuce, coples, place, suck ¢
Crickets gross and two of damp meot screps, Cannbalistic a boord
flelds sond dead insects Will Tve oo
winier
Sreered cage Leaves Parasites Wil die in
Grass- Common or Meedow Lettuce Lock of focd lote foll afte
keppers everywhere teerarium dpped in ond moisture mating and
water laying €335
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Additional Relerences

HC'Y 7O CARi FOR LIVING THINGS IN TtiE CLASSROOAY
e

Pratt, Croce X
Associabin ¥ ushington, D C
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1945

Controlled Caute of T
___Animol | Hobitet Habitat Food _Failure ____ﬂ_lu;murlu
Katydids 'On bushes Same as Same as Will die in late fall
ond trees grassnoppers grasshoppers o
Praying In tall Screened Living in- Lock of Wiil eat each other if
Montis gross meadow sects. Fresk food not provided encugh
terraorium liver food
Walking In treet Screened Freshly Lack of
Sticks and bushes me dow sprouted food
terrorium gross
Geldfish Bolanced aquar- | Comrrercial Cwvercrowding Remove excess food
Minnows ium, ollowing fish food Cwerfeeding
1 in, of fish (naturol
te ) gal. woter | type)
Mice and Screened coges | Ory dog food Drafts Pienty of drinking
White Rats Wire bottoms Lettuce Direct sun- water. Field mice
with pan Carrots I ght should be kept « day
Hamster underneoth or two for observotion
ang then released.
Rabbie Wild robbits carnrot
Le kept In conlivity
Screencd <age Cry deg food Cage nust be
Guinca Pigs at 72° temp. Lettuce Drafts tleaned daily
Strew on bottom | Carrobs
Woods Screened Earthwarms Sudden Provide hidirg space.
and woodlond Insects chonge in Like wormth ond sun
Snaokes fields terrarivm Bits of temp. Lack Skin dull berore
meat of drinking shedding.
Frogs water and Need sticks to rub
hum'dity against when thedding
Ponds Balanced Algae
Snoils Lokes oquarium Excess fish
Streams food. Decay-
ing vegetable
matter
Solamanders |!n cr reor Semi-oquotic Live insects Must have living food
Newts brooks end terrarium Feuit flies or be fed by moving
(1{7] streomy Small vorth- the food offererd
warms
Row liver
Anl ¢g9gs Too low Must not be put In
Bits of row temperature, oguorium.
Turtle Ponds Semi-aquatic Leef Lack of Turtles like company;
Ecrthworms mecns of get- it is better if ihere is
Meolworms ting out cf more than «ne in
water gt will containegr.

16N
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PREPARING AND MAINTAINING A FRESH-WATER AQUARIUM

The following steps will assist in developing and maintaining a fresh-water aqua.
rium:

1. llave access to the necessary equipment. This includes a tank, plants
(anarcharis, caboma, vallisneria), sand, a dip net, fish, snails, and
food.

2. Wash the tank thoroughly with soap and water. Rinse it several times
te insure cleanliness. Fill the tank and allow it to stand fer about a
day to provide additional cleansing and to provide a check for leaks.

3, Wash the sand with several rinsings in boiling water. Put about one
inch of the clean sand in the bottom of the tank.

4. Lay a large sheet of paper on top ~f the sand before adding water.
This prevents the water from stirring the sand.

Add water to within about an inch or two of the top. If tap water is
used, allow it to stand for a couple of days to permit the chlorine to
escape from the water as a gas.

WY

6. If available, add about two quarts of water from an established
aquarium,

7. Add water plants along with water from which they were ubtained.
8. Add a few rocks to provide a hiding place for the animals.

9. Provide about two snails for each gallon capacity of the tank.
10. Place in a position of indirect lighting. Avoid direct sunlight.

11. Add fish, using a dip net.

12. Feed regularly. Avoid overfeeding.

13. Add waler as eeded.

14. Remove excess feod, dead animals, and dead plants.

PREPARING AND MAINTAINING A WOODLAND TERRARIUM

A woodland environment can be simulated in the classroom through the following
procedures:

1. Locate u suitable, water-proof. plass container for usc as a terrarium.

n

Wash the terravium thorcughly with soap and water. Rinse it several
times with <lean, clear water.

3. Place about an iuch layer of pebbles on the hnattom of the terrarium.
I. Place about an inch layer of sand on top of the pebbles.

5. Mix & small ameunt of charcoal with some woeodland soil which con-
tains soil, twips, and dried leaves. Place about an inch laver of the
mixture vn top of the sand.

6. Arrange ferns, mosses, lichens, liverworts, wintergreen, and other
forest plants in the terrarium, and water thoroughly.

Place a snake, frog, newt, or turtle in the container.
R, Cover the container with a screen or plate of glass, I a gliss cover

I ured. fresh air must be permitted o enter at repular intervals to
prevent mold.

O
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A desert environment can be simulated in the classroom through the following
precedures:

O

10.

Add water as needed in order to keep the soil moist. However, do not
permit the soil to become excessively wet.

Provide water and appropriate food for the animal kept in the ter-
rarium.

PREPARING AND MAINTAINING A SEMI-AQUATIC TERRARIUM

A shoreline environment can be simulated in the classroom throagh the following
procedures:

1. Locate a suitable, leakproof, glass container for use as a terrarium.

10.

L.

z.
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Wash the terrarium thoroughly with soap and water. Rinse it several
times with clean, clear water.

Prepare a layer of pebYes about an inch deep on the boitom of the
cortainer.

Using petbles and sand, build up one end of the interior to about
one half the height of the container.

Cover the built up area with soil.

Plant such trings as mosses, ferns, arrowhead, partridge berry, win-
tergreen be.ry, lichen, liverworts, and creeping Charlie in the soil aon
the raised portion.

Por water in the shallow end of the container until a pond is created
which takes up about half of the terrarium.

Place a turtle, salamander, frog, toad, or crayfish in the container.
Put a glass cover on the container.

Provide water and appropriate food for the animal kept in the ter-
rarium,

PREPARING AND MAINTAINING A DESERT TERRARIUM

l.ocate a suitable glass container for use as a terrarium.

Wash the terrmmm thoroughly with soap and water. Rinse it several
times with clean, clear water and dry it.

Cover the boltom with four or five inches of fine, dry sand. Use red
desert sand if it is available.

Plant cacti sccurely in the sand.

Add a desert animal such as a collared lizard or chameleon. Provide
piles of rucks in which the animal can hide.

Mace a smal! cup of water, about the size of a soft drink bottle cap,
in the =and.

. Cover the container with a screen top.

Water thoroughly about every three weeks.

. Provide water and appropriate food for the animal kept in the ter-

rarium.
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COLLECTING INSECTS

In order to develop an insect collection, insects must be caught, killed, and displayed
without damage. The following equipment and techniques will prove helpful:

Killing Jar
Some insects can be caught easily and dropped directly into a killing jar.

A killing jar shorld be a wide-mouth jar. Pour some kerosene or iighter
fluid into a wad of cotton and place the cotton in the bottom of the jar.
Cut a piece of cardboard the appropriate size to fit down into the jar to
hold the cotton in place. Punch several small pinholes through the card-
board and put it into place. Keep the jar closed with a tight-fitting lid.

Insect Net

Some insects move rapidly and therefore are difficult to catch. In order to
catch these, it is helpful to have an insect net,

Nets can be made from heavy coat hangers, cheese cloth, and a two to
three foot long segment of a broom handle.

Fashion a net hoop out of a coat hanger and attach it securely to a broom
handle with wire. Cut out a triangular piece of cheese cloth, two sides of
which can then be sewed together to form the triangular-shaped bag of
the net. Be certain that the bag is at least six inches lenger than the
diameter of the hoop so that you can flip the net over when you catch an
insect and in this way confine it, Sew the bag to the hoop.

Spreading Board

Winged insects such as moths and butterfiies must be specially prepared
for display on a spreading board. A spreading board consists of two boards
separated by an opening which tapers in width from about one-fourth
inch on vne end to three-fourths inch on the other, mounted on another
board which serves as a base. Place the body of the insect in the opening

atween the boards and pin it to the base. Position the insect's wings on
the board on each side, hold them in place with strips of paper, and us?
pins in the ends of the paper strips to hold them firni. Precautiors should
be taken to prevent putting pins through the wings of the insects and
damaging them in any way. Drying requires about four or five days
under normal conditions.

Reloxing Jor

If an inseetl dries and becomes ton hard and Yrittle to handle, it can be
mare move pliable in a relaxing jar. Such a jar can be conzlrueted by
putting a few inches of sand inte a svide-tmovth jar and adding water to
it. Place a cork or block of wood en top of the sand and pu' the insect on
o this support. Close the container tiyhtly and leave the insect inside for a
E lC day or two until the insect becomes soft and pliable.
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Pirning lnsects

Insects are usually displayed on pins with the pin usually inserted through
the thorax. Insects too small to be pinned can be glued to the point of a
small wedge-shaped piece of paper through which the pin is inserted.
Three labels should be inserted on the pir below the insect. The one imme-
diately below should tell where, when, and by whom it was collected. The
second label should indicate the type of environment or the host on which
it was collected. The third label should identify the insect.

Storing and Displaying [nzects
Dead insects are subjeci to attack by mice and other insects. They must,
therefore, be stored in a box or some other container.

Cigar boxes provide good temporary storage. Put cardboard in the bottom
and insert the pins. Wooden boxes with glass tops can be easily made to
moint insects for display purposes.

In order to prevent pests from disturbing the collection, keep moth balls
or crystals of paradichlorobenzene in storage and display boxes.
Additional Reference

HOW TO MAKE AN INSECT COLLEZTION, Ward's Natural Science Establishment, Inc.,
Rochester, New Yark. 1967. 50¢.

WORKING WITH GLASS TUBING

Glass tubing is a versatile item in the science classroom. However, if not handled
carefully, it can produce severe cuts. The following procedures are deseribed to reduce
the dangers and help increase the versatility of this common laboratory item:

Cutting Glass Tubing

Glass tubing is usually purchased in long segments. The following sieps
are provided to assist in cutting pieces to renuired lengths:

1. Lay the tubing on a flat surface and hold it firmly in place with your
hand at the approximate position where the break is to be made.

2. At the position where the cut is desired, produce a deep scratch by
drawing the edge of a triangular file firmly across the tube.

3. Use a cloth to cover the tube in the area in which the break is to be
made.

4. Grasp the covered tube with both hands so that the scratch is on the
outer side, the fingers circle the tube, and the thumbs meet on the
opposite side behind the scratch.

5. Snap the tube sharply by pushing outward with the thumbs and,
simultaneously, pulling back with the fingers. The tube will break on
the scratch mark.

Fire Polishing

The ends of a glass tube have very sharp edges. These edges can be
smoothed by fire polishing:

1. Hold the glass tubing so the sharp end is in the top of the flame of a
gas burner.

"

Ratate the tube so all sides are heated evenly causing the sharp edyes
to melt and become smooth.

3. Tlace the fire-polished tube on an asbestos mat or some ather insulating

Q material while it cools,
ERIC
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Bending Gloss Tubing

Bending glass tubing is often necessary in order to carry out science ex-
periricnts. The following procedures are recommended for producing
needed configurations:

1. Place a wing top attachment on a gas bur.ier and ignite the burner.

2. Heat the area of the glass tube to be bent while holding it on both
gides of the flame.

3. While heating the tube, rotate it constantly in your fingers to insure
even heating on all sides.

4. When the glass becomes soft and pliable, remove it from the flame and
quickly bend the tube to the desired shape.

5. Place the hot glass on an asbestos mat or some other insulating
material while it cools.

Inserting Glass Tubing into Stoppers.

Careless inserting of glass tubing into a stopper may result in breakage
and severe cuts. This activity is toc dangerous for young children to per-
form. The following steps are provided to assist the teacher in safely
carrying out this procedure:

1. Be certain that the end of the tube to be inserted into the stopper is
fire polished.

2. Lubricate the tube and the stopper hole. Glycerine is the most suitable
substance for this purpose, but water may be used.

8. Using several layers of cloth to vrotect both hands while making the
actual insertion, grasp the tubing close to the end to be inserted and
force it into the stopper hole with a twisting motion.

PREPARING ELECTRICAL CIRCUITS

The way in which the components of an electric circuit are connected is important
to the type of experiment which is being performed. The following procedures are pre-
pared to assist in choosing the most appropriate arrangement:

Cells in Series

When connecting cells in series, the positive termina) of one cell is always
attached to the negative termmn] of another cell. In this type of circuit,
voltage is cumulative. Therefore, if 114 volt cells are used, two cells pro-
vide 3 volts, three cells provide 4'/; volis, ete,

Cells in Porollel
To connect cells in paralle!, attach the positive pole of one to the positive

Q pale of an adjoining cell and the negative pole to the negative pole of the
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adjoining cell. Regardless of the number of identical cells connected in
parallel, tle total voltage preduced is equal to the voltage of a single cell.
The amourt of current, hcwever, is increased.

Light Bulbs in Series
Bulbs can be attached in a series circuit to a source of current.

Light Bulbs in Parallel
Bulbs can be attached in a parallel circuit to a source of current.

Electric Meters )
When making measnrenients with an electric meter, take care to 5'elec;t a
meter which has a rar.e that is broad enough to make the reguived
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measurement. Also, it is essential that the meter be properly connected
into the circuit.

A voltmeter shov'd e connected into a circuit in parallel.

Ar ammeter should be connected into a circuit in series with a resistance.

O
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MAKING ACCURATE MEASUREMENTS

Accurate measurements are vital to the study of science. Four factors which com-
monly contribute to error include parallax, lack of sensitivity, error in judgment, and
error in reading.

Paraliax

Errors due to parallax result from not aligning the eye directly with the
scale of the instrument which is being used in a measurement. For exam-
ple, if a thick ruler is placed on a block of wood and moved up and down
before the eye, it can be seen that the angle at which the ruler and the
top of the block are viewed determines the reading which is made. Care
must be taken to view the scale from a position directly opposite the top
of the wooden block. The same principle is true in the reading of many
other types of scales and meters.

Lock of Sensitivity

It i3 obvious thac an ordinary ruler is usel~_s in measuring the thickness
of a sheet of paper and a spring balance cannot be used to weigh a human
hair. So, a ruler which is marked only in inches lacks graduations for
measuring an object to the nearest sixteenth of an inch. In order to gain
accuracy, the measuring instrument must be chosen which is graduated to
the sensitivity desired in the measurement.

Etror in Judgment

It is customary to estimate measurements beyond the sensitivity of the
instrument employed. For example, if a ruler i3 being used which is
marked in eighths of an inch and the object being measured extends be-
tween the markings, the reader may attempt to estimate the reading in
thirty-secondths of an inch. Accuricy is dependent upon the individual’s
skill in making such a judgment. Practice is valuable in increasing ac-
curacy.

Error in Reading

Lack of care can result in reading the wrong number from a measurement
scale, Measurements should be carefully read and checked for accuracy.

SOURCES OF ASSISTANCE

The following references are recommended as sources of assistance in carrying out
an effective elementary school science program:

Hone, E. B., A. Joseph, E. Victor, and P. Brondwein, A SOURCEBOOK FOR ELEMENTARY SCIENCE. Harcourt,
Broce & World, tnc.,, New York. 1962,

Joseph, A, P. Brandwein, E. Morholt, H. Pollock, 4. Castka. A SOURCEBOOK FOR THE PHYSICAL SCIENCES.
Harcourt Brace & Woarld, Inc., New York. 1961,

Morholt,

E, P, Brandwein, A. Joseph. A SOURCEBOOK FOR THE BIOLOGICAL SCIENCES. Harcourt,

& World, Inc., New York. 1958,

UNESCO. 7005§CIENCE EXPERIMENTS FOR EVERYONE. Doubledoy & Compony, Inc, Gorden City, New
York. 19

Victor,

Edword, SCIENCE FOR THE ELEMENTARY SCHOOL. Macmillon Company, New~ York. 1965,
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APPENDIX B

Safety in Science Teaching

Because good science instruction involves Lthe use of a wide variety of equipment
and materials, the risk of accidents and injury is always present. It is urged that all
teachers be aware of precautions which can be taken to reduce this risk.

The following guidelines for safety in science teaching are from “Children Learn
Science, A Guide for Elementary Schaol Teachers,” prepared by -the Public Schools of
Hammond, Indiana, hy Gerald S. Spitzer, Coordinator of Science and Health, and are
being used with the permission of the Hammond Public Schools.

SAFETY IN SCIENCE

All children must develop sensible aftitudes in relation to taking safety precautions
in working in sciencz. Attitudes determine behavior and cannot be taught as abstrae-
tions. Children’s safety attitudes are built from experiences they have. The school has
& responsibility to teach safety. Safety attitudes and behaviors should be taught through
situations that fall within the range of a child’s own experience. Simple explanations of
what not to do must be reinforced with reasons that childrer can understand. Science
requires active participation, and thus the teaching of safety practices is essential. The
best guide to safety in science is the use of good common sense by children and teachers.

General Sofety Practices

1. If there is a question about hazards in working with the materials
and equipment of science, the watechworgd to use is “DON’T.”

2. A teacher should work through the handling of equipment and ma-
terials, find out about all possikle hazards, and be sure that the ex-
perience is a reasonably safe one before proceeding.

3. Teachers should practice general safety procedures in relation to the
use of fire and instruct children in how to take appropriate precau-
]tions. Teachers should consult with the principal regarding fire regu-
ations.

4. At the begiuning of any experience, if there is any special hazard,
children should be spacifically instructed regarding the recognition
of dangers and the precautions to be taken. This particularly includes
experimentation and study trips.

5. If children are working in groups with limited amounts of cquipment,
each group should be small enough to prevent confusiorn whizh might
result in accidents.

6. 'When using equipment that might present special hazards, individual
and group work should be arranged in the classroom so there can be
constant {eacher supervision.

7. All accidents resulting from the handling of equipment should be re-
ported to the tea~her.

8. Children should never carry equipment through the halls when
classes are passing.

9. Children should be allowed sufficient time to perform experiments,
because haste sometimes causes accidents,

10. A child shou!d not perform any experiments, at school or at home,
\\'itslout thorough investigation by the teacher before a child pro-
ceeds,

11. Any piece of equipment that has been heated (1 icroprojector, hot
plates, AV, devices) should not be moved until it aas cooled.
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Hazardons materials and equipnient not in use should be labeled
“KEEP HANDS OFF.”

Before permitling children to work with sharp tools, the teacher
must be assured that children are competent to use these tools.

It is to be remenibered that there is always danger when heating a
liquid which is confined in a container.

Glass vrool and steel wool should be handled with gloves.

Safety in Relation to Animals and Plants

1.

2.

10.

11.

All mammals used in a classroom should be inoculated for rabies,
unless purchased from a reliable scientific company.

The following animals should never be brought into the classroom:
wild rabbits, snapping turtles, poisonous snakes, or insects that may
be disease carriers. Children should not bring their pets to the class-
room unless the activity is carefully planned by the teacker.

Before a small animal is brought into the classroom for observation,
plans shculd be made for proper habitat and food. The living quar-
ters of animals in the classroont must be kept clean, free from con-
tamination. and secure enough to confine the animals. Plans should
be made for care of the animals over the weekends and during vaca-
tion pericds.

Animals should be handled only if it is necessary. Tnis handling
shauld be done properly according to the particular animal. Special
handling is required if the animal is excited. is feeding, is pregnant,
or is with its young.

Children should wash their hands aft<e handling turtles, snakes,
fish, frogs, toads, etc. Also, the water from the habitat should be
disposed of carefully.

Children should be cauiioned never to tease the animals or to insert
their fingers or objects through wire mesh cages.

Any child who is bitten or scratched by an animal should revort im-
mediately to the school nurse.

After a period of animal observation is comipleted, animals should
be returned to their natural environment.

Before taking study trips into wooded areas, identify and discuss
plants which produce poisonous effects.

The use of flowers and mnld which have excessive spores should be
used with caution because of possible allergies of children.

1here is great danger of contamination from bacteria cultures unless
sterile techniques are used.

Safety with Chemicals

1.

2.
3.
4

Label all bottles so that their contents may be identified.
Pupils should never test unknown chemicals by taste or touch.
Chemicals should never be mixed just to see what will happen.

If volatile or flammable liquids are used in a demonstration, extreme
care should be taken to insure that hot plates or open flames are at
safe distances from the fumes.

Rosin, shellac, alcohols, charcoul, ete.. should be stored in gliss-
stoppered bottles or in bottles with plastie tops.

170 1‘\5



10.

Sotety with
1.

w

Sclety with

1.
2
3.
4.
3.
6.
9
9.
10,
O
ERIC

Combustible materials should be kept in a metal cabinet equipped
with a lock.

Chermiicals should be stored in a cool place but should not be stored
in a refrigerator,

Children should never experiment with rocket fuel propulsion de-
vices.

Volatile substances which are spilled should be disposed of in fire-
proof receptacles.

The use of such preservatives as formaldehyde and alcohol demands
protection for the skin. Preserved specimens should be washed in
clean water and kept in =alt water for use during the day. To remove
specimens from preservatives, use tongs and rubber gloves,

Electricity

At the beginning of the study of a unit on electricity, children
should be told not to experiment with the electric current of home
and school circuits.

Children need to bLe taught safety precautions regerding the use of
electricity in everyday situations.

Children should never handle elcctric devices immediately after their
use because these devices mighl retain a high temperature for a
period of time,

To remove an electric plug from a socket, pull the plug and not the
cord.

It is to be recognized that short-circuited dry cells can produce a
high temperature which can couse a serious burn.

Storage batteries are dangerous because of the acids that they con-
tain and the possibility of short circuits within them.

Glossware

Glassware which is to be heated should be only Pyrex oir a similarly
heat-treated glassware.

All glass tubing used with corks or stoppers should be polished or
have the edges beveled with emery paper.

A seap selution or glycerine should be used on the top of glass rods
or tubing for lubrication Lefore inserting them int- a cork or stopper.
Tubing should be wrapped with several layers of cloth or in 1 rubber
tubing holder. The tubing should be held as close to the cork as
possible.

Corks should be removed from tubing to keep them from adhering
and “freezing.” “Frozen' stoppers can be removed by splitting them
with a razor blade and then reclosing them with rubber glue.

Broken plassware should be disposed of in a special container marked
“BROKEN GLASS.”

The fingers should never be used to pick up broken glass. A whisk
broom and dostpan can be used for large pieces, and large pieces of
wet cotton can be used for very small pieces,

Glassware should be thoroughly cleaned after use.
Children should never drink from glassware that has been used for
science experimentation,

Shuarp edges on mirrors or glassware should be reported to the
teacher,

Glass objects which might break should be wriapped with plastic
WIap or wire sereening.
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APPENDIX C

 Equipment for Science Instruction

The following list includes all equipment and materials required to perform the ex-
periments and activities described in this bulletin. Space is provided for developing an
inventory of equipnient by writing in the quantity of each item available in your school.

A ~— Bulb, light, 113 volt ——..~ Curtain rod, brass
——— Alcohol . —— Bulbs, plant
e Algae —_ ._ Bolletin Yoard D
—— Almanac ... Burner, alcohol ———_ Dishes
——  Alum —..—_ Dish, glass baking
— - Aluminum foil Dol
____  Amnionia, household c . Doll clothes
e Ammonium bichromate _ Cactus —__ Dol rag
——— Animal crackers _—___ {ages, animal _ __ Dominoes
— . Animal organs and parts ___ _  Calendars —_ Doorbell
———— Animal products —_____ Camera and film ___ Dry cells, 1% volt
—— Animals ~—— Cans ____ Dry cells, flashlight
—— Antiseplics Candles
—-— — Ant nest, observation __ Carbonated soft drink E
——— Ants . ——_ Cardboard Ear miodel
——— Apples - Cards (3" x 67) T
. —.— Farthworms
——— Aquarium ____ Carrots E
——— Atomic submarine model . Celery . ERE
——— Electromagnatic wave
. Cellophane, colored
spectrum chart
. — Cement Elements, examples
--..— Baking pans ___ Chairs - E1 ;“ 8, Examp
——_ Baking soda . Chalk -— ioces
— .——. Envelopes
— -— Balance veeem Chalkboard
. — . — FErasers
-——— Ball ____ Chemistry set Erector set
———- Balloors ___. Chicken backbones i E’.ﬂenme et flack
) g s
.o Banana ———. Chicken, broiler T Ey y 8
- — - Barometer ——._ Clay (variety of colors) = F‘)'e:! cow
.. Basketball —— . Clack, luminous dial T syedropper
. —— Bean sceds . —— Clock which ticks
——~ Binoculars . — _ Cloth F
—— . Bimetsllic strip . .—— Clothesline (25" —.-.— Fan, electric
R Rird feeder --—- - Cobalt chloride e~ Ferns
w.._— Hird nests __.—_ Coins «w—— Fiiter paper
— —... Blindfold .. - - Comb . .. Fish
— ... Blolter paper —__ .. Compass _ . _ Flashlight
— .- Boards, waoden w.e—— Convection box __——— Flashlight bulb
-.—~ Bolt and washer . — Copper strips - . -_ Flower pot
—— Books — - Copper sulfate woe-. Flom
..—— Bottles — — Corks . Food coloring
— —__ Boawl . —__ Cotton ___ Food packages
— —_- Boxes - Crayons — ...—. Foot, chicken
———— Biead reome— Cream (dairy) o Fossils
—— Bricks — .~ Cup - —.— Fruit files
O
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Fruits
Frying pan
Fuels
Fungi
Funnels
Fuses

Galvarometer
Geranium
Glass

Glass, drinking
Glass, frosted
Glass tube, " diameter
Glass tubing
Globe

Glue

Glyverine
Goldfish
Gravel

Guppies

Hailstones

Hammer

Hammer, rubber

Hamster

Handbook of Chemistry
and Physics

Handkerchief

Hand lens

Hard rubber rod

Nealth records

Hee

Horoscope

Hose, water

Hot plate, electrie

Ice
Incubator
Ink

Insects
Tron filings

Jars

K

L

Knite
Knitting needle

Ladder

Lamp

Lamp chimney

l.ead fishing sinkers

Leaves

Lenion

Lettuce

Light meter

Limestone

Linewater

Litmus paper (blue and
red)

Loam

Lodestone

Magazines
Magnets, bar
Muagnets,
Magnesium
Magresiun powder
Magnifying glass

Maps

Marble

Marble chips

Marbles

Masking tape

Malches, large, wooden
Measuring cup

Medicine vinl

Metal rod

Metal weight

Mice

Microscope

Microscope slides

Milk

Milk bottles

Milk cartons

Minerals

Mirrors (plain, concave,

horseshoe

conyux)
Mosses
Motor, electric

Mushroom
Mus cal instruments

Nails
Newspapcis
Naotebook

Onion
Optical instruments
Overhead projector

Paints

Paint brushes

Pana

Pan, Pyrex and lid

Paper (variety of colors)

Paper bags

Paper clips

Paper-mache

Paper towels

Paraflin

Paste

Percils

Penny

Periodic chart of clemernts

Phonograph

Phonograph record

Piano

Pictures of animals

I'ictures of animal
products

Pictures of pstronauts

Pictures of extinct
animals

Pins

Ping-Pong balls

Ping-Pong ball gun

Pitcher

Pitch balls

Plants

Plaster of

Dlastic

Plastic toothbrush
container

Plastic wrap

Plates, diiner

Paris
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Pliers

Plumber’'s plunger
Plywood
Potassium iodide

Potassium permanganate

Potato

Potato starch
Poster paper
Pound weight
Prism
Protractor
Puffed rice
Pulleys
Pump, air
Punk stick
Pussy willow twig

Rain gauge

Rake

Razor blades
Ref:rence books
Refrigerator
Relative humidity chart
Ring stand and rings
Rocks

Roller skates

Rope

Rubber tall

Rubber cement
Rubber tubing
Rubbing alcohel

Ruler with arched groove

Salad oil

Salt

Sand

Sandbox
Sandpaper
Sandstone
Scalpel

Science journals
Scissors

Sereen, projection
Screen, wire
Sced catalog

Seeds (lettuce, lima beans.

rye, etel)

Shale

Sheet

Shovel

Silk

Sink

Skateboard

Slate

Slide projector
Slinky

Snake plant
Snow

Socket, miniature, light
Sod

Soil

Syroo!

Spoon

Spotlight

Spring balance
Sprinkling can
Stanips

Stapler

Star chart

Steel wool
Stethoscope
Stones

Stopper, sink, large
Stopjers, rubber
Straw, soda
String

Sugar

Sulfur

Supports

Sweet potato
Switches, electric
Switch, push button

Table
Tablespoon
Tacks
Tagour i

Tape
Teaspoors
Telescope
Tempera paints
Tennis ball
Terrariums
Test tubes
Test tube hulder

183

Test tube rack

Thermometers (Celsius
and Fahrenheit)

Thermostat

Thread

Thumbtack

Tincture of iodine
Tinsel, metallic
Tinker toys
Tissue paper
Toad stools
Tongs
Tools
Toothpick
Towels, paper
Toy animals
Toy blocks
Toy block wagon
Tripod, camera
Tub, laundry
Tubes, cardboard
Tuning forks, mounted
with rider
Tweezeis

Umbrella, black

Vaseline
Vinegar
Volley btall

Wagon, toy
Washers
Water

Water pistol
Water plants
Water snails
Wax paper
Weather maps
Weights

Wet and dry bulb tharm~-

meter
Wheel and axle
Window shades
Wire
Wire, copper
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Wire, nickel

Wire, {nsulated
Wires, variety of metals _ _ _
Wire gauze

Wood T
Wood blocks

Wood splints Y
Wooden stakes

184
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Wool cloth

Yardstick
Yeast



General Listing of Equipment for

Elementary School Science Instruction

To assist schools in accumulating equipment appropriate for a broad science instruc-
tional program, the following provides a basic, standard, and advancad list for elemen-
tary science. Space is provided for developing an inventory of equipment by writing in

the quantity of each item available in your school.

(Piltz, Albert. SCIENCE EQUIPMENT AND MATERIALS FOR ELEMENTARY
SCHOOLS. U. 8. Department of Health, Education, and Welfare, 1961, pages 51-54.)
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ELEMENTARY SCIENCE: BASIC

Aremoneter

Balance, Spring, Heavy Duty

Barometer, Anzroid

Beaker, Griffin, lLow Form

Bell, Electric

Rinocular, 4x

Boiler, Double

Buzzer, Electric

Clamps and Tongs

Compass, Magnetic, 1.5 cm.

Compass, Magnetic, 45 em.

Electromagnet, Horseshoe Form

First-aid Cabiret, with Supplies

Flashlight.Cell lolder

Flask, Eilenmeyer

Flask, Florence, Fiat Bottom

Globe, Terrestrial

Hat Plate, Electrie, Three-Heat,
Single Unit

Hot Plate, Single Unit

Kits

Lamp, Electric, Miniature

Lenses, Demonstration Set

Magnet, Bar

Magnet, Bar Alnico

Magnet, Horseshoe

Magnet, Horseshoe, Alnico

Magnet, U-Shaped

Magnifier, Reeding Glass

Meter Sticks

Microscope, Elementary

Net, Insect, Collapsible

Prism, Equilateral

Prism, Equilateral, Lucite

Receptacles for Miniature Ele-iric Lamps

Rod, Glass

Sputula, Stainless Steel

Test Tubes, Borosilicate

Thermometer, Celsius, Fahrenheit,
Combined Scale

Therniometer, Celsius, —10° to 4+110°

Thermometer, Large, Wall

Tools

Tubing, Glass

Tubing, Rubber and Plastic

Test Meter

Volt-Ammeter, Battery

ELEMENTARY SCIENCE: STANDARD

Anemonmeter, Portable

Ant Nest, Observation
Aquarium

Aquarium Ace¢rator

Atoms and Molecules, Magnetic
Balance, Fulcrum

Balarce, Spring

Balance, Spring, Dial Scale
Beall and Ring

Barometer, Aneroid

Barometer, Mercury

Barometer, Mercury, Demonsiration
Block, Cubic Foot, Dissectible
Board, Spreading, Insect

Cage, Animal

Cage, Animal, Collapsible
Cage, Insect

Camera, &% mm.

Case, Insect Specimen, Storage

Collaction, Rock and Mineral
Denionstration

Convection Appatatus

Copying Machine, Transparency Maker

Cork Borers, Hand

bisli, Evaporating, Purcelain

Dish, Laboratory, Plastic

Dish, Large Borosilicate

Electromagret, Ironclad, Lifting

Filters, Light, Plastic Set

Forceps, Straight

Funnels, Filtering, 60°
Polyethylene

Funnel, Tube, Thistle Top

Germinating Box

Globe

Globe, Celcstial
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Globe, Hall Tellurian

Gyroscope, Simple Form

Hygrcneter, Wet und Dry Bulb

Hygrometer, Wet and Dry Bulb
with Tables

Hluminator, Incandesrent
Projection Bulb

Incubator, Egg

Jar, Battery, Cylindrical

Kits

Lamp, Alcohol

Lamp Chimney

Liter Block, Dissectible

Magnet, Bar, Cylindrical Alnico

Magnet, Electromagnet, Lifting Type

Magnet, Wobbly Bar

Magnifier, Coddington

Magnifier, Dissecting

Magnifiers, Pocket, Fclding

Map, Slated or Blackboard

Map, U.S,, Relief, Large

Mat, Asbestos

Measures, Liquid, Metric

Microprojector with Two Objectives

Microscope, Elementary

Mirror, Plane

Mecdel, Gas Engine

Model, Steam Engine, Locomotive Design

Model, Water Wheel
Models, Dinvsaur

Motor, Battery Operated
Motor, Eiectric, St. Louis
Needle, Magnetic, Mounted
Net, Towing

Organ Pipe

Pins, Insect

Planetarium, Trippensce, Hand Driven

Power Supply, Electric, Low Voltage
Projection Screen

Projector, Filmstrip and Slide
Projector, Opaque

Projector, Overhead

Projectar, 16 mm., Motion
Picture, Sound

Projector, Motion Picture, Sound

Projector, Slide, 3%" x 4"

Projector Swand

Pulley

Psychrometer, Sling

Radiometer

Rain Gauge

Receiver, Telephone

Ruler, English and Metric Scales

Slide, Cover Glass, Microscope

Slides, Microscope, Plain

Steam Engine, Electrically Heated

Support Stand, Metal, Ring Stand

Support Stand, Wooden

Support, Test Tube

Support, Test Tube, Polyethylene

Tape, Measuring, Metric and English

Telegraph Set

Terrarium

Therniometer, Alcchol Fitled
Thermometer, Clinical, Oral
Thermonieter, Dial Type
Thermometer, Qutdoor
Thermometer, Outdoor Weather
Timer, Interval, Spring Wound
Tinter, Stop Watch

Top, Color

Transformer, Small
Transmitter, Telephone
Trough, Pneumatic

Tuning Forks, Set

Vivarium

Wagon, Laboratory

Wagon, Laboratory, Stainless Steel
Weights, Brass, English Units
Weights, Iron, English Units
Weights, Slotted, Metric, Small
Xylophone, Eight Bars

ELEMENTARY SCIENCE: ADVANCED

Altimeter, Auto Type

Anemonieter, Weather Instrument Type

Aquarium, Heater and Thermostat

Autoclave, Steam Pressure

Balance, Single Beam, Avoirdupois
and, Metrie

Balunce, Triple Beam, Low Form,
Heavy Duty

Bar, Compound

Bee Hive, Observation

Binocu'ar, Wide Field

Board, Dissecting, Animal

Bottle, Vacuum

Burner, Bunsen

Burrner, Propane, Disposable Cylinder

Canmera, Pinhole

185

Camera, Motion Picture, 8mni.

Camera, Motion Picture, 16mm.

Cell, Student Demonstration

Center of Gravity Apparatus

Center of Gravity Apparatus,
Rotator Accessory

Center of Gravity Apparatus, Set

Chart, the Elenients

Chart, Periodic, Long Form

Charts, Geology and Astronon.y

Charts, Life History and Habitat

Cloud Apparatus

Co'lection, Fossil

Collection, Rock and Minera), Study

Color Disks with Motor

AN AYS
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Conductometer for Heat
Convection Apparatus, Liquids
Cylinder, Graduated

Density Cylinder

Dissecting, Set, Student
Earphones

Electrica! Circuit, Basie, Kit
Efectrolysis Apparatus, Hoffman
E!ectroswpe. Flask Form
Filters, Light, Set

Flower Press

Flooreseent Minerals Kit
Globe, Magnetic

Gyroscope with Counterpoise
Gyroscope with Gimbal Rings
Jar, Bell, High, Solid Top
Kits

“Light-Pips,” Rog
Magae-Poster o7 Earth and Moon
Magne-Poster of Planets
Magnet, Mode)

Magnet, Floating

Magnet'c Needle, Dipping
Magnetizer

Map, U. §,, Reliet, Puzzle

Microprojector with Three Objectives

Mode!, Airplane
Model, Ear, Separable
Model, Eye, Separable

187

Model, Flower

Model, Force Pump

Model, Gasoline and Diesel Engine
Model, Human Skeleton
Model, Leaf

Model, Lift Pump

Model, Lurg Demonstration
Model, Stem, Dicotyledon
Model, Stem, Monocotyledon
Motor Assembly Kit

Mounts, Riker

Organ Pipes, Set

Orrery, Shadew (Planetariym)
Pulse Glass, Large Form
Pump, Air, Large Size

Pump, Air, Small Size

Pump, with Pump Plate, Hand Driven

Rod, Permalloy

Rotator, Hand Driven

Simple Machines, Demonstration
Soil Test Set

Sundial

Telescope, Three-inch, Refracting
Therinometer, Maximum-Minimum
Thermometer, Soil

Timer, Cilock, Electric, Stop
Tube, Barometer

Vasculum

Whistle, Galton's
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APPENDIX D

llustrations of Commonly Used Science Equipment

The following diagrams are provided in order to assist in the identification of pieces
of equipment which are frequently referred to and used in a science instructional pro-
gram.

Bolance Ball and Ring

Expansion Bar (Bimctallic) Aneroid Barome'er Battery, 1V2 VYol?

Beaker Bell, Electric Blowpipe
O

1O 4



Wide-Mouth Bottle Convection Box Push Button

Buiner, Bunsen Burner, Propene Gos Buzzer, Electric

i

Animol Cage Micrometer Caliper Cry Cell

-/

Tubing Clamp Compas:
Q
ERIC
189
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Glass Cutter Graduated Cylinder Evaporating Dish

Electroscope Boiling Flask Erlenmeyer Flask

\>

Tuning Fork Sympathetic Tuning Ferks

Galvanometer Watch Glass

Funnel

EMC 190
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X W]
Hygrometer, Wet-ond-Dry-Bulb Battery Jor

Bell Jor Alcohol Lomp Moagnifier

Mortar ond Pestle

Ant Nest Protractor Pulley

191 19’/



;
|
}
R Ay

Ring Stond

Rheostut Ring

Sealpei Switch, Knife Tongs

ez

\J

Test Tube Test Tube Brush Test Tube Clamp

Test Tube Support Thistle Tudbe

Wheel end Axle

192
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APPENDIX E

Evaluation of Elementary Schoo! Science Instruction

Having established a science instructional program for use in your school and class-
room, a periodic effort should be made to evaluate the teaching procedures which are
being used. Such an evaluation should take into account the objectives and philosophy of
science teaching which have been adopted for your program. Additioral criteria for this

evaluation are provided below.

TEACHER’S CHECKLIST IN ELEMENTARY SCIENCE

Purpose: To measure the effectiveness of school practices an: procedures in teaching

science in the elementary school.

I. In my teaching is there opportunity or provision for children to:

None Some Much

(a) Raise questions and prob-
lems of importance or
interest to them?

(b) Study these questions and
problems?

(¢) Help plan “things to do” in
studying science problems? _____

(d) State clearly the problems
on which they are
working?

(e) Make hypothescs to be
tested?

(f) Gather accurate data (infor-
mation) in a variety of ways:
Through making careful
observations?

Through reading on the
subject?

Through taking field trips? . ___
Through watching demon.
strctions? ——

None

Through experimenting?
Through talking to resource
persona?

~

Analyze the data (infor-
mation) to see how it relates
to the problem?

(g

Think about (he upplications
of their science learnings
to everycay living?

(h

~

Think about science rela-
tionships and processes in-
stead of merely naming
things and learning isolated
facts?

Bring science materials of
different kinds to school for
observation and siudy?

)

¢}

Engage in individsai science
interests? —

k)

Some Much

II. In my teaching do I periodically and systematically check on the children’s growth

in:
None Sone Much

(a) Ability to locate and define
problems around them? .

(b) Acquining information on the
problem being studied?

(¢) Ability to observe more
accurately?

(d) Ability to make reports on or
record their observations? .

(e) Ability to solve problems? _ __ _ _ _ _ _ ___
(f) Ability to think critically?

(g) Ability to explain natural
phenomena ¢

Source: “biyaluating Teaching Practices in
Fduration B iofe. Na. 21 uly 1@
Wa-hington, D. ¢ :
and VWelfare, Ohce of Fducaticon

1938
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None

(h) Ability to distinguish be-
tween facts and fancies?

(i) Susperding judgment until
evidence is collected?

(j) Being open-minded and
willing to change one's
ideas?

(k) Cooperating with others?

(I) Understanding cause and
efect of relationships? R

(m) Skill in using more com-
mon scientific instruments
(thermometers, scales, rul
ers, ete.)?

Flementary Science.”
50, (OF-20009-21)

Pepartment of ea'th, Fducation,

Some Much




APPENDIX F

Professional References in Elemernitary School Science Education

The following references contain information
which is helpful in planning and implementing an
elementary school science program.

Association for Childhood Education Imernational.
YOUNG CHILDREN AND SCIENCE. Wash.
ington, D. C,, 1964. 56 pp.

Aylesworth, Thomas G. PLANNING FOR EFFEC-
TIVE SCIENCE TEACHING. Middletown,
Cor.n.: Department of School Services and Pub.
lications, Wesleyan University, 1963. 96 pp.

Blough, Glenn O, and Julius Schwartz. ELEMEN-
TARY SCHOOL SCIENCE AND HOW TO
TEACH IT. New York: Holt, Rinehart and
Winston, 1964.

Craig, Gerald S. SCIENCE FOR THE ELEMEN-
TARY SCHOOL TEACHER. Bostoi: Ginn and
Company, 1258. 894 pp.

Educational Policies Commission. THE SPiRIT OF
SCIENCE. Washington, D. C.: National Edu-
cation Association, 1966.

Hedges, William D. TESTING AND EVALUATION
FOR THE SCIENCES. Belmont, Calif.: Wads-
worth, 1966. 218 pp. $3.65.

Hennessy, David E. ELEMENTARY TEACHERS
CLASSROOM SCIENCE DEMONSTRATIONS
AND ACTIVITIES. Erglewood Cliffs, N. I.:
Prentice-Hall, 1964. 308 pp.

Hone, Elizabeth, et al. TEACHING ELEMENTARY
SCIENCE: A SOURCEBOOK FOR ELEMEN-
TARY SCIENCE. New York: Harcourt, Brace
and World, 1962. 552 pp.

Kambly, Psul, and John E. Suttle. TEACHING
ELEMENTARY SCHOOL SCIENCE. New
York: The Ronald Press Co., 1963. 492 pp.

Lewis, June, and Irene C. Futter. THE TEAS [ING
OF SCIENCE IN THE ELEMENTARY
SCHOOL. Englewood Ciiffs, N. X.: Prentice-
Hall, Inc., 1961. 283 pp.

Nationrl Science Teachers Assaciation. INVESTI-
GATING SCIENCE WITH CHIL.DREN. § Yols.
Washington, . C, 1964.

National Scieace Teachers Association. NEW DE-
YELOPMENTS IN ELEMENTARY SCHOOL
SCIENCE. Washinglon, D. C., 1963. 536 pp.
$1.50.
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National Science Teachers Association. THEQRY
INTO ACTION IN SCIENCE CURRICULUM
DEVELOPMENT. Washington, D. C., 1964, 40
pp. $1.50.

National Society for the Study of Education. A
PROGRAM FOR TEACHING SCIENCE. Thic-
ty-first Yearbook, Part I. Chicago: University
of Chicago Press, 1947. 300 pp.

National Society for the Study of Education. RE.
THINKING SCIENCE EDUCATION. Filty.
ninth Yearbook, Part 1. Chicago: University of
Chicago Press, 1960. 314 pp.

Navarra, John Gabriel, and Joseph Zaforoni. SCI-
ENCE TODAY FOR THE ELEMENTARY
SCHOOL TEACHER. New York: Harper and
Row, 1960. 470 pp.

Tannenbaum, Harold F. and Natham Stillmen.
SCIENCE EDUCATION FOR ELEMENTARY
SCHOOL TEACHERS, Boston: Allyn and Ba-
con, 1960. 399 pp.

Taylor, John K., Phoebe Kaipling and Falcouer
Smith. PROJECT IDEAS FOR YOUNG SCI-
ENTISTS. 1530 P Street, N. W., Washington,
D. C.: Joint Duard of Science Education, 1960,
173 pp. $1.25.

UNESCO. 709 SCIENCE EXPERIMENTS FOR
EVERYONE. Garden City, New York: Double-
day and Co., 1§538. 221 pp.

Victor, Edward. SCIENCE FOR THE TLEMEN-
TARY SCHOOL. New York: Macmiilsn, 1965.
754 pp.

I’vofessional Periodicals

THE SCIENCE TEACHER
National Science Teachers Assm., 1201 Six-
teenth Street, N. W., Washington, . C., 20036.
Libraty, $10. Included with individual member-
ships $8.00.

SCIENCE AND CHILDREN
National Science Teachers .Assn, 1201 Six-
teenth Street. N. W., Warhington, D. C. 20026.
Library, included with THyL SCIENCE TEACH.
ER or $1.00. Included witk elementary mem.
bership $1.00.
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See page 196 for instructions on moking pock:t inside back cover to

contain curriculum materials.
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SUGGESTIONS FOR INSERTING CURRICULUM PLANS INSIDE BACK COVER

1. Cut corner from brown poper
envelope {9 x 12") or larger),
as shown in Figure I, Shaded
area is portion you wiil use,

FIGURE |I.
BROWN ENVELOPE

2. Glue shaded portion of envelope
inside back cover of this bulle-
tin, as shown in Figure |[,

3. Apply cellophane self-sticking
tape or library tope around
edges for reinforcement,

4. Pocket formed by envelope cor-
ner will hold 10 ta 20 sheets of
bond paper not larger than 8
x 102", or about a dozen 812"
x 11" sheets folded in half.
Standard 82 x 11"’ sheets con
be made to fit by trimming mar-
gins,

5. Inserting curriculum plans in
the manner suggestad will keep
them availeble far frequent ref-
erence.

FIGURE I

CILLOPHANE TAPE
OIl LIBRARY TAPE
ALONG EDGES

CORNER CF
ENVELOPE

PASTED TO
YOUR COPY OF BACK COVER

SCIENCE, GRADES K-6
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