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CHAPTER I

THE PROBLIM

An important need in sclence instruction today is a more efficient
organization of the course of study with a view to its soclaligation and
practical application. The subject matter selected is not restricted to
the fields of the speclalized sciences, but it includes information and
vrinciples formerly belonging to each of them, Of utmost importance to
modern living are the understanding of sclentific principles and a facil-
ity in the use of scientific method.

The teacher must be instrumental in meking the material important
and interesting enough to inspire the students to become interested and
appreciative of science and to develop scientific attitudes. The teacher
should always keep in mind that children form attitudes more from examples
than from abstract precepts. Students must be encouraged to obtain an
interest in the present trends in science and especially in scientific
discoveries. Gtudents need to realize that scientific discoveries and
inventions are cooperative achievements made possible because the sclen-
tific discoveries of many investigations are pyramided one upon another,

Statement of the problem. The purpose of this study 1s to formulate

a course of study to be used in teaching ninth grade scilence in the high
school, This course of study is intended to coordinate and complement
the science courge offered at both the upper elementary and high school

levels in the school. Often when science courses are presented year after



year in the curriculum, they become repetitious in their presentation.
This has ill effects upon the sppreciation of the importance of sclence
in the minds of the students who are required to repeat subjeclt matter at
each grade level,

Importance of ithe problem. Many science educators feel that courses

in sclence should be offered or required at all grade levels. This course
of study has heen designed to fulfill a specific need for a course in sci-
nce for a nonth grade class in the author's school. The only science
program offered now is a full year of eighth grade science with nothing
provided at the seventh or ninth grade levels., In order to maintain and
develop a sclence consclousness shd interest, a continucus program is
needed from the eighth through the tenth grade.

A lack of interest and wotivation in science has bsen noted at the
tenth grade level in high school, because a course in general science has
not been provided at the ninth grade level. This course of study is de-
signed to present a functional and intriguing general sclence course to

be introduced into the ninth grade on elther an elective or reguired basis.

Method of procedure. The following steps were taken in formulating

P

the course of study:
1. Surveved general science content based upon school cur-
riculum guides and courses of study.
2. Surveyed the areas of sclence that were most lmportant
for the ninth grader at his own interest and maturation level.
3. Formulated the course of study.
Bach of the above steps were accomplished by a review of literature,
experience with students, help of experienced teachers and by the use of

other courses of study and handbooks in the field of general sclence. An
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analysis comprised an examination of the current science program at the

RS

eishth and tenth grade levels.
A very deflinite effort was made to use some of the latest and wmost
authoritative curriculum practices in setblng up the program. Studies of
st of junlor high school students were used in determin-

vresented, Courses of study and units of

the locality and frowm other selected areas

were reviewed as scurces of informetion in maldng un this cours

8]



CHAPTER 1T
REVIEW OF THE LITERATURE

Many books and articles have been written and many studies have been
made on the school curriculum in its many espects and its many fields.
¥uch has been written about organizing the curriculum. Tﬁe books and
studies that describe the implications of the reorganized curriculum, ob-
jectives, and trends in the program of sclence in the field of secondary

curriculum and sclence teaching were only a few in number.

Objectives of General Sglence. WHany authorities express similar views
on the major objectives of ger eral science are mentioned.

Yeiss and Obourn have provided a list of the msjor objectives of
general science. These objectives are:

1. To deveiocp interesting, useful and endurlang acguaintance with
various aspects or scilence important in the modern world.

2. To develop understandings of noorbant scientific principles,
which the puplls may apply in their ovefyday lives.

3. To provide gbundant and guided training in the development of
scilentific attitudes in the use of tbc gcientific method.

Le To provide and develeop sclentific interests and knowledge of
wide variety that will serve recreational and lelsure uses dur-
ing the study and in later life,1

The National Society for the Study of Education in its Forty-Sixth
Yearbook pave a very good Llist of the objectives of sclence teaching with

the growth and development of the student in many ways such as in interests,

'Blwood D. Heiss and fllsworth 5. Obourn, Modern Science Teaching,
(New York, 1950), p. 2&.




skills and fundamental concepts.2

Miller and Blaydes believe that "if there is any one thing that the
study of science should do for the student is to produce a sclentific
attitude toward all problems that arise in his dailly life",>

Blanc gave the following as the objectives of general scilence:

1. To develop an appreciastion of the natural and physical environ-
ment in which children live.

2. To develop appreciation of the part which sclence plays in
childrents lives.

3. To develop a scientific method of thinking and attitudes of
problem solviang.

Lo To develop desiravle social attitudes in regard to conservation,
health, safety and sex.

5. To develop sclentific skills and abilities.

6. To widen interests and enrich children's experiences.

7. To help children acquire those science concepts which are neces-—
gary to the understanding of scientific principles.”

Brooks in his article on sclence education, also gave a list of the

il

~

general objectives of sclence teaching.

[}

objectives were centered
around development of interests, attitudes and understanding. 5

Trends of the Science Curriculum. Trends in the modern school are

5 1

toward helpilag

>

all youth in making adjustment to the world in which they
live. The trends mentioned apply to our modern school system.
Palmer, in attempting to discuss trends in a modern school system,

mentioned the most significant change in secondary education as being the

“The National Soclety for the Study of Iducation, "Sclence IEducation
in Americen Schools," The Forty-Sixth Yearbook. (Chlua g0, 1947}, p. 142.

3Miller, David . and Glenn W. Blaydes, Hethods and Materials for
Teaching Biolozical Sciences. (New York, 1938), p. 26.

bSam 8. Blanc, "Review of the General Goals in Science Teaching.!
Science Education, X¥XVI. (1952), p. 49.

SHarold B. Brooks, “Science Education in American High Schools,™
The Bullebin of the Hational Association of Secondary DCﬂOOl Principals,
XXXVII. (January, 1953), p. 11.




period from 1900 to 1920. In 1920 general science was introduced as the
first subject of the four~year science sequence. It was offered as an ex-
ploratory course for the specialized sclences and as a terminal science
course for non-college students.® His trends are:

1. In a wmodern school system, the trend is to develop a continuous
science program for all youth through the tenth grade and to
provide more generalilzed courses as electives in the eleventh
and twelfth grade. ,

2. The content of science instruction is undergoing a rather
thorough reorganization in an efTort to develop a more func-
tional understanding of facts, principles, concepts, and growth
in the uwse of the scientific methods and attitudes.

3. Topical outlines are giving way to resource units based upon
the utilization of local resources and problems.

Lo The shift from teacher—centered to pupil-centered classes makes
the roll of the teacher a guider of learning experiences rather
than the traditional lecture and lesson hearers.

Hurd listed the mid-century trends in science teaching with reference
. < S W s .

to a new type of curriculum.” IHe reported these trends:

Today's objectives are not so much a change in emphasis. IHumsn ad-

justment is the major goal of science tesching. Scilence occuples

the dominent position in the world of the twentieth century. lo

fact of human activity escapes its influence.?

Burnett believed that in the new concept of sclence ieaching the
students sssume a high degree of resnonsibility for planning the areas of
content, the organization and procedurcs of the course. The main ides is

to place the student cloger to the center of the learning process.1o

JA e - N . A » - 1. -
Oplra M. Palmer, W"Irends in Science fducation," Baltimore Bulletin
of Bducation, XXVIII. (March, 1951), p. 13.

"Thid., pp. 14-15.

8Pau1 D. Hurd, "Mid-Century Trends in Science Teaching," California
Journal of Secondary Iducation, XXVIII. (May, 1953), p. 250.

9

Ibid., pp. 244-45.

105, Will Burnett, Teaching Science in the Secondary School. (WNew York,
1957), p. 7.




Content of science curriculum. Content is a very important part of

the sclence curriculum. The textbook is considered by many authorities
to be the most infliuential facltor in determining science content.

Heiss and Obourn melieved that the textbook is, in the final analysis,
the most influentisl factor in determining what is to be taught in any

science. The emphasis placed on functional facts, fundamental concepts,

.

and fundamental principles, would seem to indicate thal sclence instruction

on all levels must be directed toward the learning of the larger principles

of science rather than the learning of isclated facts, 11

National Soclety for the Study of EZducation in its Forty-Sixth Year-
book stated that the content of the sclence curriculum should:

1. Be in harmony with the accepted objectives set up for the pupils.
2. Be of direct use to pupils in their daily living.

3. Be appropriate for the abllity level of the pupil.

4o  Be in harmony with the needs and interests of the pupils.12

Hunter gave helpful information on the selection of subject metter.
He stated that,

The particular units of study should be those that truly interest

the pupile. Interest not only secures productive attention out is

an evidence of attention. To be substantially educated, interest
must rest upon a sense of value, an evidence of attention. To be
substantially educated, interest must rest upon a sense of value,

an evident worth-wnileness in the towlcs considered.]

Heiss and Obourn have given criteria in organizing content in science,

g
They stated that the following criteria are used in the organization of

content in science. They have been swmarized as follows:

MHeiss and Obourn, p. 166.
12gti0nal Society for the Study of Education, p. 159.

13George W. Hunter, Sclence Teaching at Junior and Senior High School
Levels. (New York, 1934), p. 126.




1. Content should be organized into large sreas or units, each of
which represents some major problem of 1j ving, area of human ex-

perience, or aspect of enviromment,

2. The consent of any single area or unit should be broken down into
smaller learnlng problems which have 1nterest, significance and
usefulness to the learner.

3. The learning experience in any single problem should be organized
to promote functional understanding growth in instrumental skills,
growth in the processes of problem-solving and the development of
attitudes, appreciations, and interests,

4L, Abundant opportunities should be provided both for building and
applying concepls and principles.

5. Provision should be made for effective evaluation including self
evaluation,

6. The sequence of units should be planned to glve recurrent contacts
with facts, concepts and principles of service and to provide a
splralling and enlarging patiern of in concepts and principgles,

7. Problem situations should provide definite training in one or more
of the elemente of sclentific method.

&, The course in science should be organized to provide freguent
opportunity for pupils to paTBlCL?&te in planning and to engage
in individual and group projects,

Curtis in his book on biology emphaslzed that materlal should be of

imple and logical orgen ization.1?

a s
The High School General Science Committee of the Courses-of-Study

- L 16 L - . o PN I

Council, of 5t. Louils, Hissouri, Oklahoma State Department of Education,

— . + % . o - o . Q
Brookline FPublic ocbools, Vew Hexico State Board of ﬁducation,1)

printed excellent courses of study for general sclence.,

14feiss and Obourn, p. 26.
15francis D. Curtis , Bveryday Biology, (Boston, 1940), p. 1.
16”he High 3chool General Belence Committee of the Courses-of-Study

Council, Course of Study in General Science for High School, St. Louis
2 Rt ] b
Public Schools, 1948.

17Oklahoma State Department of Education, A Supgested Guide for the
Teaching of Science, Qklahoma City, Oklahoma, 1949.

TE’B:c'ookline Public Schools, Course of Study in General Science,
Broockline, Massachusetts, 1955.

O - N . . e )
19New lexico State Board of Bducation, Science Tentstive Guide for
High School Teachers, Santa Fe, New Mexico, 1953.

_1___




THTRODUCTION

This study is formlated for the purpose of preparing a course of

w

tudy for use in teaching General Sclence in the ninth grade. It coordi-

nates and complements the science courses offered at both the upper ele-
mentary and high school levels.

A well rounded course of study from which the student might gain a
balanced and rather extensive knowledge of the varied aspects of General
Sclence is preferable to one in which he studies only a few units intén~

k)

sively. There are many sbtudents in the ninth grade who are on the thres-

rold of a future scientifiic career so it is important to open new avenues

interest and satisfaction to the pupil and thus stimulate the develop-

ment of scientific talent.

o

[his course of study is planned to meet the individual needs and

s

abpilities of the student and to give the teacher sreatl freedow and crea—

tiveness in teaching. Units covering the blological, and physical aspects
of General Science are oifered in tiis course of study. These units are
outliined into seven parts; introduction, objectives, content, activities,
reports, references, and audlo-visual alds. DPach part is useful to the
teacher and student. The teacher introduces the unlt to the student and
sets up the unit objectives, or goals of the units. These are goals which
the teacher wants and helps the student to reach. The content, activities,

reports, references and audio-visual aids eare ussd to help obtain the ob-

jectives outlined in each unit.



B
L

3.

s course of study will benefit teachers and

acilence program at

the ninth grade level.,

10



CHAFTER ITIT

OUR EIVIROHMMENT-PART I.

UKIT I. WATTER, ERERGY AND WORK

A, Introduction:

Have you ever stopped to thinik that the things or activities you
see about you have particular causes for being as they are? The real sci~-
entist asks such a questlon and tries to find the answer.

Hatter and energy are imporient to man, particularly in doing work.
An understanding of matter and energy in our enviromment is necessary to

human progress. These factors make up our environment,

B, Unit Obiectives:

1. To obtain knowledge of the properties and uses of matter and
energy.

A

2. To develop a conscicusness of the importance of matter and energy
in the lives of people.

C. Contents

Jhat is matter?

—
L]
e

2. What are the Torms of matter?

«

3. How is matter measured?

Lo VWhat is the relation of work to modern 1ife¥
5. Vhat is energy?

6. What are the kinds of energy?

2
H

7. What is the relation of matiter and energy to modern life

11
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E.

I

Ch
Ge
9.

10.

12

What are elements?
What are compounds

What is work and how is it measured?

Activitics:

T
2.
3.

4.

e
)

e
.

10.

Prepare a list of gases, liquids and solids.

I1lustrate the decomposition of a compound.

Experiment to illustrate chemical and physical changes.

Demonstrate how to overcome resistance.

Name four major sources of energy.

Demonstrate change of potential energy to kinetic energy.
Demonstrate force of gravity.

Experiment to show the properiies of matter

Experiment to find out whether a substance is inorganic or organic.

7,

Make a list of twenty different things which are matisr.

Reports:

1. HNewton's laws of motion.
2. Propertiss of elements and compounds.
3. Alchemists,
Lo PFriction.
5. Center of gravity.
[=)
deferences:
1. GCarroll, Franklin B. Understanding the Universe. John C, Winston
Company, Philadelpnia,
PatLy k
2. Fowers, Samuel R. Using Our World. Ginn aund Company, Boston,
3. Smith, Victor. Using Hodern Sclence.

W
.

Wood, George, Our Enyironment, How We Use and Control It. A4Allyn
and Bacon, Boston.

Van Hooft, Our Enviromment. Allyn and Bacon, Inc. New York.
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Cataglysis. Britannica, 10 mimutes. Factors which msy be re-
sponsible for catalysis action.

E nergy and Transformation. Britannica 11 minutes. Pobtential,
kinetic and radiant energy as manifested in the mechanical,
chemical, and thermal Tform are illustrated and explained.

Holecular theory of Matter. Britannica, 11 minutes, Molecular
hypothoalp illustrated for animation; behavior of molecules
under certain conditions; Brownian Movement.

Oxidation and Reduction. Britanrica, 10 minutes. Processes
presented by relavively sisply experimental mgterial; methods
of investigating chemical problems.

Velocity of Chemical Reactlonsg. DBritannica, 10 minutes. Effect
of the nature qnd coace&tranwoa of reacting substances and of
the tenmperature the rate of chemical reactions.

Filmgtrips®

L

b.

Density and specific gravity.

Specific of sollds and liguids.

¥Film titles and filmstrips and annotations were taken from the State
of Louisiana Department of Bducation, "Catalog of Teaching Films for use
in Louisiana Schools.!



UNIT TI. AIR AND ITS VWCRE

A. Introduction:

Air is one of the most important factors of our environment., From
the time of Torricellits experiments in the seventeenth century to the
vresent day, scientists have been working continually to increase their
knowledge of this substance. Now men use the a2ir for a highway and pene-
trate even to its upper limits. One cannot help being curious about air,
a subgtance which cannot be seen or even felt except when 1t is in motion.
What does gir have to do with our hearing and with our health, and how it
can be made to work for us have been problems of investigation through the
years of experimentation and study. Our story of air will review some
femiliar facts and disclose some new ideas.

B. Units Obiectives:

1. To recognize ths scope of the blanket of alr surrounding the

earth.

2. To beconme acquainted with the components of air and with some of
the ways in which man mekes use of them,

3. To learn msny everyday and industrial applications of air.
C. Content:

1. Where is air found?

2. How can we identify the substances found in air?

o

3. What conditions of the air are best for man's health and well
3

o .

e How can knovwledge of the properties of air help us in doing work

with air?

5, What is air?

ul

6. What is the effect of heat upon air?

7. What are some uses of air?

14
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D. Activities:
1. Test samples of soil and water for presence of air.
2. Demonstrate that alir occuples space and has weighb.
3. List the gases found in the air in the order of their abundance.
4. Demonstrate the preparation of oxygen and test.
5. Condense moisture of air on a cold surface.

6. Invert a dampened test tube with iron fillings, in a beaker of
water.

7. Construct fire extinguishers of both carbon dioxide and carbon
tetrachloride type.

&, Hstimate the weight of air in the classroom.

ter it 1s inflated with air.

=

9. Weigh an object before and a

10. Prove that an emply bottle is really not empty.
B, Reports:

1. The uses of alr pressure.

2. The earth without a supply of air.

3. Best use of electric fans in homes.

Lo Alr-conditioning.

5. The gas-helium.
¥, References:

1. Carroll, Franklin B.. Understanding Our Environment. Allyn and
Bacon Company., Dallas,

2. Parker, Bertha. TIhe Alr About Us. Row, Peterson and Company,
Bvanston,

3. Powers, S. R. Qur ¥Yorld and Science. Ginn and Company, Chicago.

Lo Smith, Viector C. General Science. J. B. Lippincott Corpany,
Chicago.

5. Watkins, Ralph K. Sclence for Human Control. The Manmillan Co.,
New York.

6. Wood, G. C. Our Environment, How We Use and Control It. Allyn
and Bacon, Boston.
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G. fudio-Visual Aids

1. Films

a. Aecrodynamics, Properties of Alr. Bray, & minutes, Film con-
sists of two parties; first part demonstrates showing that
air has enough mass to support certsin objects. The second
part consiste of demonstration of weight of air.

b.. Air All About Us. DBritannics, 12 minutes. This film intro-
auces bagic conceots about ube physics of air.

c. Air All Around Us. Young America, 10 minutes. Fresents and
explains a number of classroom demonstrations, illustrating
conceplts concerning alr pressure, coatraction and eyxpansion
of air and compressed air.

d. GControl of Body ITemperature. DBritannica, 11 minutes. Animated

drawings " and specilal photography; phenomena associated with
variations of body temperature in animals and man.

2. Filmgtrips*

o

. Air.

o
-

Air and Properties.
¢c. Atmosphere and Circulation.
d. Barometers and the Weather.

e. How we bresgthe.



UNIT IITI. WATER AND ITS WORK

A, Introduction:

The average person can live about four days withoul mors water than
his body already carries. When we congider our immediate needs, next to
air, water is the most necessary facltor of cur enviromment.

Travel in the desert emphasiges the importance of water. Man has
ht eagy access to water suppnly.

Water travels far in its never-ending cycle of rain into rivers,
down hill into lakes and oceans, and back into rain clouds again. It
comes to us in many forﬁs, from snowflakes to the ice cubes that £ill the

o,
i

trays of the electric refrigerator. It is one of our most useiul servants.

1. To lesrn lwoortance of water to life.

2. To learn the properties, composition, occurrence and forms of
water.

C. Conbent:
1. What is water?
2. What is the importance of water?
3. What are the properties of water?
4o Uhere does waber occur?
5. In what forms may water exist?
6. Vhat is water prossure?

ow 18 water used in our homes?

—
bt

7. 1
8. HName many ways in which we use water in our daily lives.
9. VWhat is the work of water?

D. Activities:

1. Experiment to illustrate surface tension; needle floats on water.

17



8.

9.

10.

18
Heat a bone; welgh before and after to determine the percentage
of water.
Welgh dry calcium chloride, leave in air, and re-welgh.

wamine tiny water animals under microscope.

Visit a farm where terracing or contour plowing is being done.
Visit a hydroelectric plant.

Visit your local city works and make a diagram and explsin all
processes.

. B Ao

Make a poster-diapram of the water cycle.
Turn on the ccld-water faucet on the second floor of your house
While it is running, have someone open a faucet in the kitchen,

Obzerve the resulits.

During a rain, observe the water flowing along the gutter.

&, Deports:

1.

7.

7

1.

Sewage disvosal.
Digestion.
Excretion-skin-kidneys.
Irrigation.

Recreation,

Water for healing.

furification of water.

F. References:

Beauchamp, W. L. Science Fronlems. DBook I. Scotts Foresman and
Company., Dallas.

Carroll, ¥ranklin B, Understanding Our Davironment. dJoun C,
Winston Company, Philadelpiia.

Powers, Samuel R. Exploring Our World. Ginn and Comparny, Boston.

Smith, Victor C. Exploring Scienmce. J. B. Lippincott Company.

Wood, George B. OQur Envirvonment, How We Use and Control 1t.
Alljﬂ and Bacon, Boston,
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G. Visual Alds:

1.

Fiims

e

d.

¥
City HWater Supply. Britannics, 11 minute Annimated draw-
jnrq describe relation hetweer an d life; the sources;
raterborne disesses methods of dlbbflbUblOu.

Tiny Water Animalgs. Britennica, 10 minutes. Life processes
and activities of amoebae and paramecia; reproduction of
amoebae; other interesiing creatures.

Hlﬂutvo. shows the movements of

Water Gycle. Britannica, 10
o rain to streams, rivers and back

water from ocean to sky 1
to oceans.

Water Power. Britannica, 15 minutes. Development from small
mills or colonists to modern projects; transformztion of po-
tential energy or water falls into kinetic energy through hy-
droelectric plants.

Water We Drink. Coronet, 10 minutes., The audience learns
how water is essential to our bodies and why we should drink
only clean pure water. It shows how water is purified.

Water Works for Us. Young America, 10 minutes. Ixplains the
basic principle of water pressure and the many ways in which
water works for us.

What mskes rain.
Water and its work.

Why thiags float.



CHAFTER IV

OUR EWVI

UNIT IV,

A, Introduction:

Frimitive man probably discovered fire by
found that by rubblng sticks of wood together,
Tire. Fire sgtarted man on his journey upward.

man how to make fire easily and how to use and

best helper, but he must use it rightly. From

(S

heat comes energy which is the chief source of

fire, when controlled, is one of the great
vironment, out of control, it ig a demon of the wors

)
¢
4

aim in the use of

control, thus making this natural factor a powerful
terrible enemy.
B. Unit Objectives:
1. To learn what fire is and the methods used
the types.
2. To recognize heat as a form of energy,

producing heat.

venience of man.
C. Content:
1. What is heat?

20

SOURCZS AKD CONTROL

fire should be to study and apply

To coumpare heating methods essential to the

O HEAT

accident, but he soon
he was able to produce
science has

Today, taught

control it., Hire is man's
fire comes heat and from
power,

est blessings in man's en-

sort. Our chi

correct methods of

friend rather than a

in producing it and

and fire as &

cormfort and con-



2. How does heat travel?

3, How is heat mezssured?

4o What is the nature of a fuel
ificial heat produced and distributed?

6. How are fuels produced?

7. Why do some garments keep us cool, and some keep us warm?

&. UWhalt properties of heat permilt Its veried use?

1. Make a common soda-acid tyoe of fire extinguisher,

D
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kindling temperature of several

1ted candle with a bottle.

he GCollect an exhibit of the commonly used fuels and explain the
origin of each.

Y

5. List the steps tasken to start a fire in a stove at home.

o. werabure readings for a week.
7. Coupare the melting point and boiling point of numerous materiels.

&, Heat coal in tubve, and name the many products obtailned from coal.

9. Visit several hezting plants, including your own school's plant.

==

10. iIxperiment to determine how a candle burns.

Y

I}

%, Reports:

2. Processes of conduction, convection, and radiation.

nsvlators.

=

5. Tire prevention week.

6. History of the match,
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F. References:

Te

Besuchamp, W. L. Science Problems, Book I. Scott, Foresman
Company, Dallas. :

Carroll, Franklin B. Understanding Our Unvironwent. Allyn and
Bacon Company, Dallas.

Fowers, barmuel, Ixgploring Cur World. Ginn and Compary, Dallas.

Clssyl 8

Toi, 4

. Lippincott Co. Phil-

o

Smith, Victor. Ixploring Science. J.

Wood, G. C. Qur Bnvirvonment, How He Uges and Gontrol It. Allyn
and Bacon, doston, Boston.

G. Audio Visual Alds:

T

Y7 et
Filme*

a. Fﬁre. Britannica, 10 minutes. The Tilm concerns itself
1y with the three essentials of combustion-fuel,

jors imari
oxygen and kindling temporature.

b. Iire Saféty. Britaannica 15 minutes. This film sugpests
ways of preventing fires and shows whalt to do in case of
fires.

¢c. <fuels and Heat. DBritannica, 11 minutes. Explaing the role

of carbon in Laels, the manufzcture and storage of carbo-
hydrates by nlants, the way in 1“'Lc’*l 60ﬂl and oil were pro=-
duced by nature, and how man cxiracts i

d. Hesting and Alr Conditioning., Hahnke, 11 minutes. After
showing one of the places such as resteurante, hogpitals,
Tactories, ecte., wﬁere qir conditioning ig used, scenes of

equipment belng cons ted, lnstalled and p,rvwced follow.

4

Filmstrips*
a. Coal mining.

b. Distributing beet energy.



UNIT V. LIGHT AED u

A, Introduction:

We gladly accept the light from the sun., Those of us who live where
skies are often overcast are likely to growl about the dull, dark days if
the sun stays hidden too long. Perhaps we take the sun so much for grant-
ed that we do not realize how important ite Light is in our daily living.
Light, like water or alr or heat, is one of the gifts of nature without
winich men as a race could not exist.

The source of light is the sun. The history of artificial lishting
raecords the develomrent of devices like the incandescent lamp. Lipght is
a form of energy capable of belng reflected, refracted, diffracted, dis

we secondary to considerations of eye hygiene.
At vresent, indirect lighting offers the best solution of general service
Lighting problems.
B. Unit Ohjectives:
1. To galn an understanding of the source and properties of light.
2. Develop an appreciation for man's ablility to use and control
Tight.

3., To gain knowledge of artificial lights and some of their uses in

our modern world,

Lua develon an understanding of eye defects and the care of the

eyes.
C. Lontent

1. What is 1ight?

2. How dces light travel?

3. How do we see objects and color?

What are some of the properti

_3
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5.

b
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.

o

c2

9.

How sk

What
How 1
How a.

fiow d

u

L]

ild we care fo

ig the relstion of 11

s light reflected and refracted

re in formed

]

es

O e

Aciivitiess

4.

mirrors?

Use a

Put a pe

bent.

Uge a plane mirror to illustrate the law of reiflection.
Devige an experiment to show thet lignt

Have
fxrami
Devel

Take

nstrate the light neter,

students bring cameras.
ne the lighting in your classroom.
op and print pictures.

photographs

L

notometer.

n discovery of the clectric light,
se of the moon and sun.

ry of artificial lighting.

References:

Beaue
and C

Smith, V. C.,

Chica

Teale

Compa,

hamp, W. L., Dverydsy Froblems in

Sclence. Scott Foresman

orpany, Chicago.

Science for fvervday Use.

hotographiy. bB. .

J. P. Lippincott Company,

™ ™

Dutton and

g0.
, L. W., The Bov's Book of I
ny, Hew IorL.
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25

Weed, N, T., Useful Sc iénoo For High Schools. The John C.
Winston Company, Philadelphia.

Wood, G. C., Our Environment, How We Use and Control It,

G. Visual Alds:

1.

Films*
a. Behavior of Light. Britannica, 15 utes., How lipht is
transmitted, reflected, refracted, or bso bed by various

media; d1990n510ﬂ9 color, the ralnbow.

1

b. IEyes and Thelr Care. Britennica, 11 mimates. %Treats in de-
tail the physlolozy and hyglene of the eye. '

c. Light and Shadow. Young Ame LiCu, 10 minutes, Sb he
transmission and reflection of 1light rays, and defines such
terms as Wiransparent", "ira uslucent” and "luminous!,

d. Light Waves and Their Uses. DBritannlca, 11.minutes. Frin-
ciples of reilection and interference; polar scresns, guan-
um theory.

e. DNoture of Light. OCoronet, 10 minutes. The study of light
as a form of radiant energy closely observation of the prin-
ciples of reflection and refraction znd how these apply to
the science of optics.

Filmgtrips®



A, Introduction:

Electricity is the chief source of power in our homes. It is used
to light our homes, ring bells, run fans, run power tools, and operate
many of our household alds. An understanding of the basic principles of
how electricity-works and how it can be controlled must be objectives of
a study of electricity. ©Students must learn to be careful in handling
electrical lines and equipment. We must a preciate and understand how and
where our electriclty is producad, how 1t is measured and how important it
is to our way of life. A study of electricity can be presented with many
intercoting demonstrations and experiments. The use of these cxperiments
can be carried through the whole unit from introductory experiences and
the following activities. From a study of this unit, the
student should get an understanding of how we have developed from the
eafly stege of civilization to the age when atomic power geems to be only

a step avay.

B.. Unit Objectives:

1. To develop an appreciation of the nature and effects of mag-
netisn.

2. To develop an appreciation of the uses of magnetism and static

electricity in our environment.

3. To develop an understanding of the nature and practice ap:
tiong of current electricity.

L

1. What is a magnet?
2. Vhat are the important characteristics of magnetlism?

3. What properties of electricity are produced by friction?

o

4. How can el

[t

ctricity be the result of chemical action?

26.
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5. How can current electricity be generated by mechanical action?

6. What are some characteristics of electrical currents?
7. How can substances bs changed with the ald of electrical currents?

8. What is static electricity?
9. What are some conductors and nonconductors of electricity?

7
4

10, What is the relationsuip of resistance to electricity
11. How is electricity used?

D. Activities:
1. Separale a mixture of iron filings and sawdust, wlith a magnet.

2. Produce frictional electricity by rubblng hard ruiber rod with
silk,

3. Make a magnet from & needle by rubbing it with a permanent magnet.
Le Use a coil and magnet to show how current is included by magnetism.
5. est solutions to see if they will conduct an electric currsnt.

6. Visit near-by power station.
E.. Reporis:
1. The automobile battery.

2. Loadstone.

3. Static electricity in industry.

.E_\

Hydro electric power plants of the world.

Qersted's discoveries.

\J

O~

Teleghone and telegraph.
7. Faraday, Voltg and watts.
F. References:

1. Beaucbamo, W, L., Everday Problems in Science. ©Scott Foresman
and GCompany, Chicago.

2. Caldwell, O. W., fveryday Science. Ginn and Company, Boston.

3. Collins, A. F., Pun with Blectricity. Appleton-Gentury Crofts,
New York. '



28

- q

Smith, V. C. and Vance, B. B,, Sclence for Iverydev Use. J. B.
Lippincott Company, Chilcago.

iy

Wood, G. C. and Carpenter, H. A., Our Bovironment, How e Use
and Control It. Allyn and Bacon, Boston.

G, Visugl Aids:

1.

3

i lmg®

a. BHlectrons. Britannica, 11 minutes., The hypothesis that ele-
ctricity consists of unit elementary changes ls supporited by

observation of phenomens associated with the conduction of
electricity in licquids, gases and vaccums.

b. LSlectrostatics. DBritannica, 11 minutes. Deals with static
electricity as fundamental to an understanding of the modern
theories of electricity.

c. Magnelic Effort of Electricity. Britannica, 11 minutes. Mag-
netism, electromagnetism, meters, and motors.

Y

d. Magnetisum. Coronet, 10 minutes. SChows what magnetism is, how
it differs from electricilty and how 1t works,

e. Obm's Law. Britamnica, 6 minutes. This film graphically ex—
plaing Chm's Law voltage, electrical resistance, and thelr
interrelationships.

f. Sources of Electricitv. Edited Pictures System. 9 minutes.
Production of electric phenomena by induction, frict ion or
chemical action; nsture of electric currents.

g. Story of Electricity. Knowledge Builders, 11 mimutes. Deals
with the properties of magnetism; show how discoveries con-
tributed to our modern world.

3L
3

a. A, C. and D. C. Generators. | i, Transformers.
b A, C. Voltmeters and Ammelers.

c. FElectricity at work.

d. EHlectro-magnets.

e. 'D. C. Voltmeters and Ammelers,

f. How we get our elsctricity.

£ Resistance.

[0

h, Static slectricity.



CHAFPTER ¥

~ PART TIT,

UNIT VII. THE FACTORS OF TRAMSFORTATION

A, Introductiontr

Most of the transportation in ancient times was on water, because
land transgportation was too slow and costly. Land transportation had its

beginning

g in the nineteenth century. Today trolley cars, electric loco-
rasoline coaches, authomwobiles and airplanes have sped the ex=
pansion of land transportation.

Improvements in the engines and vransmission of power have been since
the first transatlantic vovages., Today modern bcean liners, disel-engined
motor ships are ﬁhe last word in speed, equipment and conveniences.

Air is the most modern means of trangportation. Wars have influenced

airplane production. Today, we have swift, high-power airplanes.

B. Unit Obiectives:

1. To gain a knowledpe of methods of transportation.

o comprehend the evolution of transportation which continues to
mprove living conditions.

)
*
e g

3. To become acquainted with the factors thet determine time,
1. What are the basic factors of travel on land?
2. How have locomotives been improved tc make land travel easler?

s the auvtomobile so useful in land travel?

e

3. Yy
he What are the basic factors of alr travel?

29
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5. How ig water travel made safe?
6. What are the basic factors of air travel?
7. LBow do we determine time? -

h modern improvements have helped man solve the problem of
ance and space?

9.

8, Whi
dis

c
t
9. How do we transport goods?
D, Activities: ’
1. Secure plctures of all msjor means of transportation,

2. Denmonsgtrate the decresse in friction when wheels are used.

3. Trace the transmission of power from cylinder to rcecar wheels of
an automoblle,

ist the uses of desirable frictlon in the operation of the

automobile,

I~
-

5. Study road maps to compare Louisiana roads with those of other
states.

6. Frepare a pictorial vlay of types of vehicles uscd in land

travel in other countries.

7. Visit water fronts, airgorts, and automobile plants.

8. Observe the pull of gravity on various objects.

9. Show how the parachute operates.
10. Locate on a map the Greenwich Meridian.

11. Divide a map of the United States into time zones.

12. Compare time in with that of other states in the union,

13. Arrange a bulletin board display of apparatus used for keeping
time.

o

14e igst instruments used in modern navigation.

15, List names and types of planes, noting methods of identification.
E. Reports:
1. Trangportation in your comrmunity.

~

2. DBridges.
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3. Use of rails.

4 The Submarine.

5. Gliders.

6. How to fly a plane.

7. Guided missiles.

8. History of automobiles.

9. History of steamboats.

10. Dirigible and balloon.
", References:

1. DBurnett, R. W., New World of Science. S5ilver Burdett Company,
New York.

2. GCaldwell, Otis W., Everyday Science. Ginn and Company, Boston.

~r

3. Davis, Ira C., Science. Henry LHolt and Cowpany, lew York.

.

4. Hunter, George W., Doorways to Science. American Book Co., New

York,

5. Powers, Samuel R., Our Horld aind Science. Ginn and Company,
1
oston.

6. Smith, Victor, Science for fvervday Use. J. B. Lippincott Co.,
Fhiladelphia,

7. Wood, George, Our Environment, How We Use and Control It. Allyn
and Bacon, Boston.

G. Visual Aids:

1. TFiling¥*

a. Alr Liner. Bell and Howell, 20 minutes., Operation of air-
ports, duties of employees on alrlines.

b. Air Transportation. lahnke, 11 mimutes, PFPresents the inner
workings OL o commerciasl alr line, reserwations, sales,
weather, flight crew, ground serviecing, government Licensed
airport personnel.

¢. Arteries of the Gity. Britannica, 11 minutes. FElements
which influence development of city transporitation facili-
ties; traffic systems; police regulations.
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d. DBus Driver. Britannioa, 11 minutes. The work of long dis-
tance bus drivers in dramatized story of an eventful cross
country bus trip made by a small boy.

e. [freighter in Port. Academy, 14 minutes. Ocean freighter
activity in a port.

f. Lztitude and Longitude. United VWorld, 10 mimutes., Inter-
pretation of latitude and longitude as angular distance from
given points, rather then as imaginary lines.,

g. Steam Engine. Young America, 10 minutes. An animsted film
tracing the historical development of the steam englne, both
stationary and locomotive.

h. Transportation in the United States. March of Time, 18
minutes. The film points up both the shortcomings and the
progress made in raill transpertation and how the need for

progressive action ls being met not only as it applicd to
freight but alsc to passenger recuirements

a. Adr Transportation.
e Automobhiles for millions.

c. History of land traasportation.

of water transportation.

e. Transportation in

f. Trucks at work.



UHIT VIII. SOUND AXD COk

A, Introduction:

Our world of communication is a world of volces, a world of sights

o

and sounds, by which men exchange ideas, feelings, and beliefs. In

L PaRd

ancient times a fast runner, a signal fire, or the beat of a tom—tom, was
the chief means of communication. The coming of the town crier and the
post rider developed along with the printed word and the mail pouch. Fro-

gress was slow in commnicatlon even though man learned to read and write.

The age of electricity had tremendous

field of communication. Inventions from the telesraph to todsy's tele-
vision have warked rapid progress.

Our world ig & world of voices, and sounds, Sym~

'

bols of communication Tlash here and therce and srocund the world with the

speed of 1izht.

B. Unit Objectives:

7. To become familiar with the principles of sound.
2. To understand the metiods of comuunicatlion.

e

C. GContent:

1. How 1s sound produced ana

2. llow is knouwledge of scund applied to musical instruments?

3, UYWhat are the methods of

T
.
et
=}
|._.J
c‘r
=

s the principle of the telephone?
6, How does the wireless telcegraph work?
7. llow does the wireless telephone or radio work?

g, Whet is a tclevision?

33.
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D. Activities:

bl

<h
[

9.

1C.

Iperiment to show how sound 1s produce
Experiment to show how sound is cerricd.

UOJ are

Describe the structure of human volce box and explain how we
speak.

Demonstrate the fundsmental tones and overtones of a vibration
gtring.

Visit the

Review the
television.

Vigit the local radio statior

57

Visit the local telegraph oifice.

o, HReports:

farly methods of communication.

Telegraph codes.,

Use of relays.

Invention of the telegraph by Samuel Morse.
Invention of the telephone by Alcixander bell.
The dictaphone,

Television.

Wire rccorder.

Invention of the radio by Guglielmo MHarcondi.

Hearing Aids,

¥, References:

1.

Burnett, R. W., Ney World of Science. ©Silver Burdett Co., New
York.,

Caldwell, Otis W., Dvervdsy Science. Ginn and Company, Boston.
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3. Davis, Ira C., 3Science. 4 Story of Discoveryv and Preogress.
silver Burdett Company. New York.

4. Hunter, George W., Doorways to Sclence. American Book Company.
New York.

5. Fowers, bamuel R., Cur World and Science. Ginn and Co., Boston.

6. Smith, Victor. Science for Evervday Use. J. B. Lippincott Co.
Philadelghia,

7. Wood, George. Our Imvironment, How We Use and Control It. Allyn
and Bacon, Boston.

G, Yisual Aids:

1. Films*

Develomment of Compwmnicaticn., Britannica, 11 minutes. Shows
the inventions which make possible instantaneous communication.

@
.

b. TFundamentals of Acoustics. Britannica, 11 minutes. The phe-
i £ sound between the
source and the hearer are enphasized in this film.

c. Padio and Television. HMahnke, 11 minutes. Analysis of radio
industry; history of radio; its importance today and import-
wnce of allied inventions; jobs in this vocation.

1
i

d. Radio Receilver. CIrinciples of Radio Receivers. United
World, 17 minutes. PFortrays the principles and the working
of typical radio receivers including crystals and tube de-
tectors radio and audio freguency amplification, and the
superheterodyne circuit.

BN

e. Sound Waves and Their Scurces. Britannica, 11 minutes. De-
S

monstrates and explains several types of scund resources,

£. Vacuunm Tubes. DBritannica, 11 mimutes. Three functions of
the vacuum tube in radio.

2. Filmetrips¥
a, Communication in our country.
b, Motion nictures.
c. lHewspapers.

d. HRadio.

e, Television.



CEAPTIR. VI

OUR ENVIRONMENT -~ PART 1V,

UNIT IX. THE BARTH AUVD 1715 HPAVENLY HEIGHBORS

A, Intrcduction:

The earth and the other eight planets, which revelve gbout the sun
are but small parﬁs of the vast expanse of the star-studded sky. Time
seems to link together in our miands and our work all of earth's activi-
ties. The earth itself runs on a time schedule that never varies, as
summer follows spring and night follows day. Our earth, swinging on its
orvit around our heat-and Light-giving sun, and turning on its own axis
at the same time, sets the great universsl time-clock by which we order
our lLives. As we lock through the eyes of science, far out into space,
we dlscover that our solar femily is a very tiny part of the celestial
world.

~

B, Unit Objectives:

1. To develop an understanding of the many kinds of hesvenly bodles
ks > o]
and the position of the earth in relation to them,

2. To develop an appreciatlcn of the lmportance and magnitude of the
solar system.

3. To get Zncvledge off the history of scientific discovery as it
pertains to astronomical phenomena.,

Lo To develop an appreciation of the laws which control the move-
ment of the celestial bodies.

C. Gontent:

1. How have we Tound out about the heavens?

36



7.

What is the solar gystem?
Where does the sun gelb 1ts energy?

fou

Why do the planets keep on thelr courses?

LI

What effects do heavenly bodics have on us

Name some problems aztronomers have answered or have tried to
answer.

How does the earth move around the sun?

D. Activities:

o
-

O

10.

L

Construct a metel planetarium showing the sun, earth and moon.

Use the globe or other round object to demonstrate the causes of
eclipses,

Use g camera on a dark night to make ghotograph of the sky.

Visit an observatory or planetarium if there is one near your
commmunity.

Construct or diagram a model telescope.

i

Make a study of the calendar, ite beginning and early use.

e

Find out why stars don't twinkle,

Degonmtra e eclioses of sun and moon by means of a lamp and ball
a

Make a collectlion of rocks and siones.

o, Reportg:

Fanous valcaroes of the world.
Day and night.
Early stories avout constellations.

through the ages,

o
hats

Stars.

Galileo, Newton, Kepler, and Copernicus.
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. Referencesg:
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A,

understanding of the behavior of the
man to predict weatler

eleomnencs,

it never sults everybody.
our country, Di
mate are vowerful factors
anina
weather,

Ly 1n

B.

UNIT X. THE W

Introduction

Weather is

HWeather is of universal inte

L

life

rocont

[Terences in we
and man's
climate, and

decades

Unit Obiectives:

1.

™)

To deveclop an appreciat

living things.

To develop the ability
weather map or weather

To develop a knowledge
States Weather Dureau.

Content:

egsential to man in p

changes and thus attain

Weather varies greatly in ¢
ather affe
ol our
occupationg and health,.

stmogpheric condi

EATHER ABCUT US

plamning all of his activities.

earth's blanket of air has

curable

o)

rest and is universslly criticigzed,

lifferent parts of

23

t all people. Weather and cli-

environment; they affect plant life and

The science of meteorology-

ciong in general has advanced rapid-

ion of weather and its effect upon all

to read weather reports and understand a

forecast.
the United

the operation and duties of

Fy

o}

©
[

To develop a knowledge of weather factors and how they operate
to make up our weather.

What factore make up weather?

What causes winds?

What are the duties of the United States Weather Bureau?

does weather

effect does climate

do to the surface of the

earth?
have on living things?

40
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q

7. What cause changes in weather?
8. How is temperature mea$ured?
D. Activities:

1. lake a collection of pictures of cloud forms,

2. Make a study of annual precipitation in your community.

3. Report on the operation of weather bureau.

Lo Use a flashlight to show how slanting rays cover more territory
than perpendicular, rays.

.

5. Demonstrate means of measuring alr pressure.
6. Learn to read weather maps.

7. Pind where the least rainfall is and make a report about that
area.

S

tead to determine how hallstones can form 1la sucih lerze siges,

G
L)
by

9. Vieit local weather bureau.

10. Make a dally record of ths weather.

Famous storms.

-t
[
‘_.;

2. Regions of least rainfall.
3. The role of weather in warfare.
4o Importance of weather informetion to farming.

T

COrganization and work of United States Weather Bures

\
.

F, Beferences:

1. Beauchamp, W. L., Everyday Problems in Science. Scott Foresman
and Company, Chicago.

2. GCarroll, F. B., Understending the Uaiverse. dJohn C. Winston Co.,
Fn laJelpnla

3. Koppe, C. L., Heather and Climate. IMcKnight Company, Bloomington,
Illinois.,

Lo Wood, G. C. and Carpenter, H. A., Our Environment, How We Use and
Cont rol It. Allyn and Bacon, Boston.
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G, Visual Aids:
1. [iims¥®

a. peasons. United World, 10 minutes. Explains the movements
of the earth in relations to the sun and the resultant causes
of the seasons.

b. HWater Cycle. Britannica, 10 minutes. Shows t
Ladsis o b4
water from ocean to sky to rain to streams, riv
to oceans,

he movemente of
crs snd back

¢. MWeather. Britannica, 11 mimates., The polar {ront weather
theory; meteorogical instruments; cloud formation; animated
drawing curveg, and maps; the sclence of meteology.

d. What Makes Rain. Young American, 10 minutes. Fresentation
of the water cycle, and the concepts of evaporation and coln~
densation.

N
.

Filmstrios*

a. Uceans, Winds, and Currents.
b. Barometers and Weather.

c. Climates.

d. Clouds and Weather.



UNIT X¥. PLANTS AND ANTMALS

A, Introductions:

tT
H

Man is completely dependent on plants and animale., He is continually
learning new facts about how to conserve and improve them, Our environ-
ment is made of plants and animals., It ig Imoortent that we become fam-

iliar with them. It is importent to know the general structure and bilolog-

ical processes of plants and animsls. They arc very

We can improve plants and animels by controlling their environment
and by providing factors that are favorable for their develonment. Scilence
has taught us how to produce new kinds of plants, how to increase their

4

umber, and how to make thaom resistent to disezse. OSeience has taught us

tuat careful selection of parents wiil improve the quallty of their off-

It is our responsibillty to do everythin~s we can Lo imp

gpiriteally. It is important that human 1life be

concerved, lImprovement of the human race will make our world a better

B, Units Cbicctives:

—3

. To develop an a; plﬁciaiion for our environment of plants and
anipals and their int

terdependence,

:

2. To undersiznd the general structure and biological processes of
nlants and animals.

43



3.
C

1.

~
Actd

o
Ce

9.
10.
11.
12.
13.
T4,

To learn methods of

Contents:

Why are

improving life.

green plants lmportant to us?

Which kinds of plants and anirels are found in your cormunity?
& o
How are the plant and animal worlds interdependent?

What are the methods of
What makes life poseibl
How do the green plants
What are the metiods of
Why is the conservation
Liow may new varieties o

control for
e

manufacture

Llants and animal pests?

the world's food supply?

improving life on this planet?
of s0ll essential?
f plants and aninels be produced?

How does heredity work in man to bring improvement?
iyities:

Microscople study of slime from underside of 1ily leaf.
Hicrosconic study of paranecia.

Microscopie study of pond water.

Field trips to moo, park, pond, and the woods.
Collect insects.

Collect leaveg of trees.

Collect fungi.

List food of man which come L ats and animals.
Balance an aguarium.

Observe onion cell under :icroscope.

Observe the developnent of tadpoles.

Observe fish getting food in an acuarium.

Observe the lif'e stages of insects.

Experiment showing osmosis and photogynthesis.

Ly
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Experiment showlng how plants

5. Reports:

1.

3.

>~

U

o,
7.

b
Coe

9.

10.

Water cycle.
Oxygen-carbon dioxide cycle.

o

Hitrogen cycle.

45

get water.

Gregor Mendel,

Lnimal and plant pests,

Bird rdgration.

Lcecomplishments of Luther Burbank and
Plants and animels of your commnity.

Work of Agricultural

Work of Conservation Commission.

Inherited chsracteristiecs,

¥. Heferences:

1.

2

7.

Beck, Lester I'., Human Growth.
bllC”CO.

Caldwell, Otis, Mveryday Sclence.

Experimental Station.

Harcourt-Brace and Compsany,

Ginn snd Company, Doston.

anhd

Parker,
Company, Gvanston, Iilinois.

smith, Blla T., Exploring

Bertha, Adaptaticon %o Invironment.

plolory.,

Chicago,

heinfell, A., You and Hersditv.

United 5
Frinti:

Van Hooft, Cur Igvironment.

G. Visusl Aids:

1.

Filmg™®

Britannica, 10
ahimal functions,

a. Animal Life,
of animals,

b. DBirds of Horth America.
habits of a number of

tates Department of Agriculture,
1g Office, Washington, D. C.

mint

Heildenkamp, 4 minutes

specles of Ulld birds.

Row, Petergen
bl

areourt-Brace Company,

Stokes, Hew York.

Yearbooks. Covernment

Allyn and Bacon, Inc., New York,

]

ntes.  Review of main types

Fresents the
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Flowers alt Hork. Britannica, 11 minutes. Deals mostly with
pollination.

Houge ~ Ilvy, Britannica, 10 minutes. This film Le the
plete story of this common, but extremely d

fungus Flants., Britannica, 10 minutes. pRas
to various mushrooms whose growth and reproduct

B

trated by time-lapse photography and animation,

Life in g Pond. Coronet, 10 mimutes. Fond 1life 1s presented
"in action hereV, showing microscopic animals, food chains,

and a wealth of plant and animal life thatl provide examples
of important principles of natural science.

Iife in an ﬂguariun. Young Awmerica, 11 minutes. Setting up,
stocking and maintaining a classroom aguarium,

Monarch Butterflv. Britannica, 11 minutes, Shows the develop-

ment of the caterpil into the chrysalis.

Pond Ingects. Britannica, 11 minutes. Life cycle, food
habite, and strugpgle for existence of the diving beetle, the
may {1y, and the dragon fly.

Tiny Water Animale. Britannica, 10 mimites. Life processe
and activities of amoebae and paramecia; reproduction of
amoebae; other interesting creatures.

Ann visits the zoo.
Insect communities.
Einds of plants.
Living tonings,

Structure of flower plants.



UHIT XII. MICRO-ORGANIZSMS AND THEIR WORK

A, Introduction:

There is a world of small 1life sll around us which we could never
know, 1f the wicroscope had not been invented. That world is a world of
tiny plants and animals which live and move and have thelr being like any
other organisms. Many of them only have one cell, but they need food, air,
heat; and moisture, just as we do.

The world of microscopic wlants and animals is necessary to our life.

These billions of micro-organisms periorm many useful services for us.

mal i t and digest they aspist us in making textiles
They make our foods tasty and digestible; they assist us in meking textiles

ct
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3
ct
v
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4
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s
e
=
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m
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and leather goods, and help to maintein

Some micro-organisms are harmiful., Various kinds of bacteria can
cause severe sicknesses or even death. This unit will help us to distine-
guish between the good and bad crestures of the microscépic world.

B, Unit Objectivest

-

1. To develop an understandiang of the importance of microbes to man.

2. To develop an appreciation of the work of microbes in daily 1live
ing.

C. Content:
1. What are some good ressons for cooking foods?
o o]
2. Why are many tiny plants and animals called micro-organisms?

. What conditions are necessary Tor the growth of molds

L. Wnat may one do to prevent the growth of molds in the house?
5. Why will forzen foods keeps indefinitely?
6, Name several substances which carry disease germs.

7. Why may milk be a dangerous food?

8. Wiy are yeagt cells both a bleszing and curse to menkind?



Fo

(s

e

v

1. Experiment to d terﬁ;ﬂﬁ whether or not air, wat
i ip) niszms.

o
01

2. ixperiment to sihow favors

srowth of bacteria.
3. ZExperiment to determine thes effect of bacteris
4v Observe the action of yeasts and molds on vari
5. Vigit a dairy to see how milk is pasterurized.

o, Moisten a slice of fresh bread and set it in a
Hotlce results,

o

7. ©Show how decay may be both useful and harmful
&, Visit ice-cream Taclories and bakeries,

1. Louls Pagteur.

2. Filterable viruses.
3. Modern methods of making cheese.

Ao Yeastes and molds.
Heferences:

1. Beauchs
Dallas.

er, ahd

)
4

ood con-

ble and unfavorable conditions to the

ool, dark place.

o man.

2. Qarroll, ¥renklin B., Understanding Our Znvironment.

Bscon Conpany, Dallas,

3. Powers, Damuel, IExploring Cur World. Ginn and

ith, Vietor, Exploring Science. J. B. Lippinc

5. Wood, G. C., Our invironment, Howr We Use and

[ PR -
Company,

Jontrol It

and Bacon, BDoglton.

Avudio-Visual Aidg:

a. liicrobes. l11anqc, 16 minutes. Deals with £

4

infectione disesses.

fight

up, We L., Scilence Problems. DBook I, Scott Foresman Co.,

Allyn

against

b. Milk. Britannica, 11 minutes. Iillk production under hygienic
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