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FORKEWORD

This course of study is one of a series of curriculum publications to be pre-
sented the high schools of the state from time to time by the Department of
Public Instruction. It has been prepared by a subject committee of the Iowa
High School Course of Study Commission working under the immediate direc-
tion of an Executive Committee. If it is of concrete guidance to the teachers
of the state in improving the outcomes of instruction, the major objective of
all who have contributed to its construction will have been realized.

From the start the need of preparing working materials based upon cardinal
objectives and adaptable to classroom situations was emphasized. The use of
the course of study in the development of proper pupil attitudes, ideals, habits,
and skills was the criterion for selecting and evaluating subject matter ma-
terial. At the same time it was important to consider the relation of the
single course of study unit to the variety of textbooks used in the high schools
of the state. The problem before the committees was that of preparing suitable
courses of study representing the best in educational theory, practice, and re-
search, and organized in such a way as to guide the teachers in using the text-
book to greater advantage in reaching specified outcomes of instruction.
eThe selection of texts in this state is a function of the local school boards
The Department of Public Instruection and the committees do not recommend
any particular text as essential to the working success of this course of study.
The titles listed on the following pages are not to be interpreted as having
official endorsement as against other and newer publications of value. They
were found upon investigation to be in most common use in the high schools of
the state at the time the units were being prepared; a follow-up survey might
show changes.

Although many valuable studies have been made in the effort to determine
what to teach and how to teach it, and to discover how children learn, these
problems have not been solved with finality. For that reason and because no
fixed curriculum can be responsive to changing needs, this course of study is to
be considered as a report of progress. Its revision in accordance with the en-
riched content and improved procedures constantly being developed is a contin-
uous program of the Department of Public Instruetion. Your appraisal and
evaluation of the material as the result of your experience with it are sincerely

1'1-1'1111*.&11‘11.
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GENERAL INTRODUCTION

At the first general meeting of the various subject committees a suggestive
pattern for the courses of study, embodying the fundamental needs for teach-
ing, was projected. Four cruecial factors that should be emphasized in any
course of study to make it an instrument that would cause teachers to consult
it for guidance in the performance of their daily work were set forth as follows:

objectives, teacher procedures, pupil aectivities, and evidences of mastery.

Objectives—The meaning of objectives as here used is those concepts which
are set up for pupils to achieve. As used i1n current practice, there is a hi-
erarchy of objectives as shown by the fact that we have objectives of general
education, objectives for various units of our educational system such as those
proposed by the Committee on Cardinal Prineiples, objectives for subjects,
objectives for a unit of instruection, and objectives for a single lesson. In each
level of this hierarchy of objectives a constant element is expressed or implied
in the form of knowledge, a habit, an attitude, or a skill which pupils are
1‘.\;|n'f'fi'|1 10 :lf'f!llll'l.*.

In the entire field of secondary education no greater problem confronts us
than that of determining what these fundamental achievements are to be.
What shall be the source of those u]i‘il‘r'i'l*.”ﬂﬁ, 1S a [ll‘u]trli"ll'i of too great pro-
portions for discussion here, but it is a problem that each committee must face
in the conStruction of a course of study. A varying consideration of objectives
by the various committees is evident in the courses of study they have pre-
pared. The value of the courses varies in terms of the objectives that have
been set up, according to the value of the objective in social life, according to
the type of mental techniques which they stimulate and exercise, and according
to the objectivity of their statement.

Pupil activities—In our educational science we are attaching increasing sig-
nificance to self-activity on the part of the learner. Recognition is made of the
fundamental principle that only through their own activity pupils learn and
that the teacher’s role 1s to stimulate and direet this activity, No more im-
portant problem faces the curriculum-maker than that of discovering those
fundamental activities by which pupils learn. In a well-organized course of
study, that series of activities, in doing which pupils will attain the objectives
set up, must be provided. These activities must not be chosen in a random
fashion, but care must be taken that appropriate activities for the attainment
of each objective are provided.

Teacher procedures—With the objectives determined and the activities by
which pupils learn agreed upon, the function of the teacher in the pupil’s learn-
ing process must be considered. In a course of study there should appear those
teacher procedures of known value which make learning desirable, economical,
and permanent. Here our educational science has much to offer. Where re-
search has demonstrated with a high degree of certitude that a given technique
1s more effective in the learning process than others, this technique should be

9
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iIll’hli]l‘ll in a course of .‘-'111'[1."'»'. (Common ti‘;’lf'hiﬂ_‘_’f errors \\'ii}] Fll_{_{'gi'r&tt‘!i] '[)I'O'
cedures to replace them may be included. Pupil diffieulties which have been
discovered through research should be mentioned and methods of proven value
for meeting these difficulties should be ineluded. Suggested ways of utilizing
pupils’ experiences should be made. And as important as any other feature 1is
the problem of motivating learning. Whatever our eduecational research has
revealed that stimulates the desires of pupils to learn should be made available
in a course of study. Valuable types of testing should be incorporated as well
as effective type assignment. The significance of verbal illustrations as evidence
of comprehending the principle at issue should be featured as a procedure.
Where there is a controlling procedure of recognized value such as is recognized
in general science—bringing the pupil into direct contaect with the phenomena

studied—forceful effort for the operation of this procedure should be made.

Evidences of mastery—What are to be the evidences of mastery of the ob-
jectives set up? There are all degrees of mastery from the memoriter repeti-
tion of meaningless terms up to a rationalized comprehension that shows grasp
of both the controlling prineiples involved and the basic facts necessary to a clear
presentation of the principles. These evidences of mastery may be in the form
“f‘ (]:lfl‘H to be fk,_,,r}”-”‘ 'fnlI!HiiIll‘ to be H:’J?r' lo use. fﬁ‘iri‘s {Jf Ill‘l:]}l(‘lll."% to b{' Hhh?
to solve, quality of composition to produce, organization of materials to be
made, floor talks to be able to give, papers to be able to write. -

In no part of educational procedure is there need for more effort than in a
clear determination of those evidences by which a well-informed teaching staff
can determine whether a pupil has mastery of the fundamental objectives that
comprise a given course. As we clarify our judgments as to what cemprise the
essential knowledge, habits, attitudes, and modes of thinking involved in a
certain course, we ecan set forth with more confidence the evidences of mastery.
Teachers are asking for the evidences of mastery that are expected of pupils, and
courses of study should reveal them.

While these four elements constitute the basie pattern, the prineciple of con-
tinuity from objective to pupil activity, to teacher proeedure, to evidence of
mastery was stressed. The maker of a course of study must bear in mind that
what is needed is an objective having accepted value; a pupil activity, in per-
torming which, pupils gain a comprehension of the objective that is now being
considered: that a teacher procedure is needed whieh evidence has shown 18
best adapted to stimulating pupils to acquire this objective for which they are
striving; and that evidences of mastery must be incorporated into the course
by which to test the degree of comprehension of the objective now being con-
hf-!:'li_'lg.

The courses of study vary in the degree to which these four fundamental
features have been objectified and in the degree to which the principle of con-
Tinu.-*..'.' Irom objective to evidence of mastery has been cared for. On the whole

they will provide effective guides which teachers will use.

doing full time work in their respeetive positions, one fully appreciates the pro-
tessional zeal with which they worked and the splendid contribution to high
school education which they made.

L i

I'HoMAS J. KirBY, Chairman, Executive Committee

.
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COURSE OF STUDY FOR GENERAL SCIENCE
INTRODUCTION

General science came into being to provide a less abrupt transition from
the science of the l"lt?Hlt"IIT:lI‘}' ;_1'['.'1'{l‘.~i to the more :H_ir-"L"};L!i.'r'-."'l sciences of senior
high school level. It is now the accepted science course in most of our junior
]11;_:[1 echools. If no \.\'q'__*l]-qh-l.vlu}uiwf selence program is active 1in the l']l‘IIH‘HT:ll‘:—'
orades, general science is offered in the ninth grade. If, however, there 1s a
f_'t’}IIﬂI!llHH:-i .“*I']l']']i‘“ ]i]‘i'.v;_il':llil H!I'Hli'_:}'.-rtli Hn‘ "I-'!r;*'!ll:ll'}-' _:_:I‘:l'il'r-. ,'_[*"Il'r'l':ll seience
is being moved down into the seventh and eighth grades. This placing of
;;”i“!il"l':l] science first has been ‘]IIHT'!Iit"f ln}' studies which indicate that it offers
more ]if‘t' contacts t}IHIl I*!Jﬁ'ﬁi".‘, Liir]in:_'_“'r+ :‘lTi*! <'}il'T|=:::--EI"‘_x' f"Jl!ilfril'll"l.

The objectives of general science, as set forth by the committee, are:

1. To acquaint the pupil with both physical and biological environment

9. To help the pupil interpret and unify his experiences in relation to his
surroundings in order that he may better command many factors which con-
tribute to good citizenship

3. To provide acquaintance with the elementary laws of mnature necessary
for the maintenance of individual and community health

4. To give the pupil an appreciation of the laws of nature and their ap-
plication to his environment

5. To build up an attitude of inquiry and investigation whieh shall lead to
the scientific method of problem solving and train in the ability to apply
information to the solution of new problems

6. To provide for the discovery of dominant interests and abilities which

may serve as a guide for voeational and avocational activities

-r

7. To develop an understanding of appliances which seience has developed
and which are useful in making for greater comfort and convenience in the
home and community

8. To develop in the pupil a sensitivity to problems in science to the end
that he will read with diserimination articles and books dealing with such
problems

9, To acquaint the pupil with the lives and works of great scientists to the
end that he may appreciate the spirit in which a true scientist works and come
to know how the work of scientists in the past and present makes life better
for all of us

The subject matter of general science has been divided into fifteen environ-
mental units, each of which has been organized according to the method pro-
jected by the Executive Committee: (1) speeific objectives, (2) teacher pro-
cedures, (3) pupil activities, and (4) evidences of mastery.
C. B. Yager, Chairman
Winifred Gilbert
Eunice Jones
W. O. Allen
R. ¥, Myers

11
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I. THE EARTH ON WHICH WE LIVE AND ITS NEIGHBORS
A. The earth as a part of the universe and solar system
B. The principal bodies of the solar system

#

Unit Objective Teacher Procedures

To gain an appreciation of . Introduce this unit by giving a short talk
the unity and magnitude of ©n the solar system in such a way that pupils
the solar system will begin to realize the vastness of the universe

el. ,\'un-.lu-:- HI' Stars ;i*-'ji-}t? 1o 1;:11;:*:,1 evye

"

™

Specific Objectives b. Number of stars wvisible by use of

1. To appreciate the vast- powerful telescope

ness of the solar system and ¢. Distance of sun from earth (93,000,000
man’s Ib];u?p in it 1]1]]1.“6_}

d. Distance of other suns or stars from
2 Lo distinguish between rarth

universe i solar svste : s
> and solar system e. Meaning of light year and how many
o e : light yvears away are our nearest and
3. To realize that the earth, =] . "
. ek farthest stars
though a part of the solar

-

system, 1s Hlll_}’ a small part of 2. Show how the earth fits 1nto the 14];1:4 of

that system the solar svstem

ek a. Bodies included

2510 develop a permanent

. " - 'l+-“‘ 1II| |_‘ sl r ]I'r" 11". i - ;4 |

interest 1n the universe b. Relation of earth to other planets and
the sun

- = ; Rl : . .
0. T'o realize the vonderful C. lh~r|:;:l:|.~}lu';‘ E.'I:l‘_f.'t"t-i from stars or

F:"F-';ttllll "lf lif E::j_lll.. il'_lr :]]:F‘Ij‘ll—f :tE[ :.,_':tii,_': I.;tr:ttirifl‘ tl[ltiijl

heavenly bodies d. Brief study of planets

3 T 'l 1.] 1 : y\TAQ : i - : l
6. To t]i‘.t.”]i an interest in 2. Plan for :“.t““l ._,]|..;1-I-1,r';|t]n.]'1 01 1|il‘ ]aht'll'
reading materials along the omena studied. Plan also for accurate record-
line of astr my ant hronol . , .
I_ 11 lti{}llilll‘- 1.'!!1 T..I{'ll,_kll. ]”L:' 1hf IIEF"‘-l‘i"‘\'H;ii]I].‘;
this study be able to interpret = : ]
o a. The sun and its relation to the earth
the articles read

1) Size of sun—distance from earth

SORR. _ 0 Cauce of sun’s heat

. To realize that astronomy o ause of sun’s h :
. 1 . 1 < L. anse T '1'.".“ e 0 sAsons
1S a valuable secience and that ‘ dusc 0L chang =

. - i 1 +' 5 \ . Ty § irt i ]' o

wWe now l"\}'!l;ffl ]if."-"‘.l.‘.! ]r}.l ¢ (Cans )1 181 {) ]1]‘h 1l I (] }
nomaona }l" ~.|""r-T':J|'-'; » IMeans 'i“.r Ih]:]lt“ TIII.!'.I-:-.-:!'F‘]:T' 111" .“.I.;lr'

1 b "1- T r'.--? . ? TO "--L i '-"'. i ! |a?-' I: l."
rather than bv superstition Demonstrate to show the motions o1
the earth and its moon in relation to

8. To know the men and sun
their contributions that havi 5 Cause of seasons
supplied us with a knowledge 6) Effect of changes in the sun’ alti
of the solar system tude on heating
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Pupil Activities

1. Find out what knowledge primitive man
had of the universe and give short report

2. Find out who discovered and named the
planets

3. Make a diagram to show the sizes and

distances from the sun of the planets

4. Keep a record of the time of sunrise and

sunset over a jn;iml of a month.,. Summarize

results and try to account for them

5. Find out how physicists tell the compo-

sition of the sun

6. Learn to tell time of day by the sun

i

. Make a sun dial and demonstrate how it
tells time of day

8. Make field observations and reports upon
animals and plan adaptation to seasons and eli-

mate

9. Keep records of Itlu:as-:r_-f% of the moon from

observation

10. Make drawings to show how ecclipse of

the moon is caused; explain the drawing

11. Collect star maps by months (Nature

Magazwne or other Hirl.lrt.ft'?r%j
12. Make a star map of polar constellations
13. Learn to tell directions at night by stars

14. Find out how saillors of ancient times

kept their bearings when at sea
15. Learn to locate the North Star

16. Take a star map on a clear night in Sep-
tember and locate the following constellations
which are always visible in a northern sky:
Big Dipper, Little Dipper, and Cassiopeia

17. Locate Orion and the Pleiades in the
southeast later in the fall about the last of
October

-
—_—

18. Draw a design to show the path of
comet around the sun

Evidences of Mastery

1. To know the kinds of
heavenly bodies that make up

the universe

2. To know the meaning of

universe and solar system

-

3. To know the relation of

carth to solar system

4. To gain a new apprecia-
tion of what seems common-

place (stars, planets, ete.)

5. To know primitive man'’s
knowledge of the universe as
compared with modern knowl-

O l;__-__'tf

6. To know the following

significant facts concerning

the planets

a. Planets travel around
the sun

b. They shine by reflect-
ed light of the sun

¢c. The planets that are
easily scen at proper
times are Venus, Mars,
Jupiter, and Saturn

d. The planets follow ap-
proximately the same
path aecross the heavens
as do the sun and
moon; thus they are
never seen in the

northern sky

7. To know the following
facts about the moon

a. Phases of moon are
caused by changes in
relative  position of

varth, moon, and sun
b. Moon shines by reflect-
ed light of pun
¢. No atmosphnere on moon

and reason
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Teacher Procedures

b. The moon and its relation to the earth
1) Causes of phases of moon
2) Source of Ii;__:'llf
3) Surface of moon, whether it has
atmosphere

4) Kffect of moon upon earth

o) Distance of moon from sun and
earth
¢. Other stars (suns)
1) Nature, mumber, composition, and

distance away
z) Cause of difference in brightness
3) Meaning of constellation and method
of naming
4) Constellations which are always visi-
ble
o) A few of very common constellations:
those visible at all times of the year
in the northern sky; those appearing
in the southeast later in fall
d. Other bodies that move about the sun
1) Meteors, why
called ®‘shooting stars
2) Planetoids

3) Comets

their composition,

e. The work of Galileo and Newton
f. Value of astronomy to man
1) Getting correct time
2) Determining and using standard time

4. (”;"-'.Hi‘lixfl‘ Il‘.'~:-i1ll."- 1O llzill-{t'.’ -:‘Ii':ll'

o. Help pupils organize the work of the en-
tire unit by means of an outline, then use the

outline for class review

the essential subject

b. Test

matter by means of an objective test

over

pupils

7. Place results of test on board bv

-

of graph. Let pupils see how far they are

INeans

from the median




GENERAL SCIENCE 15

Pupil Activities Evidences of Mastery

19. Find out how the calendar originated d. Eclipse of moon is
) : caused by shadow of
:31'..'. “’l‘.'l* d I'*'IHII'I Oon new i‘ii]*'!]']!i]"‘i ]i[‘ﬂlulﬁ!‘-] 1 £y ,

earth falling on moon
21. Explain how time and direetion can be

8. To know the following
told by the sun

facts about the sun and how

22. Prepare a brief report on contributions it affects the earth

to Eﬁi’ii‘lh"'q_‘ In}' “:ll'lli*r], j\'t”ﬂ.t-}liy HIH] ﬂ[}l['I'r-'« d. Thp SUI iﬁ ”I".‘ le::m:”ﬂ
source of the earth’s
energy

b. Sun spots are eruptions
on the sun’s surface

¢. Sun is a medium sized
star

d. Sun 1s 93,000,000 miles
from the earth

e. The composition of sun
1s revealed by the spec-
'[I'HH[‘I[JIH“,'

f. The wvariation of day
and mnight throughout
the year 1s caused by
the ineclination of the
earth’s axis away from
the perpendicular to

the plane of its orbit




IT1.

THE PLANT COVERING OF THE EARTH AND HOW GREEN

PLANTS LIVE IN THEIR ENVIRONMENT

A. Plant associations of local regions

B. The green plants and their environment

Unit Objective
To ;_:iiill an active 1nterest
the
varied plant life of the world

in and appreciation of
and to gain a knowledge of
how plants carry on the work

of growing and living

specific Objectives

there

that
definite

1. To show

certain

arc
that
determine types of plants that

factors

grow 1n definite regions

2. To show how plants dif-

T.l‘l‘ '\"..l'il‘l:".' Hi'l’“l'llill_‘_': 1O ”it‘il'

environment

3. To show how plants carry
on their work of growing and

I't'!rt'inlt]t'l 10T

. To give pupils an active,
wholesome interest in, and an

appreciation of the wvarious

cCommon I-]:lnti

5. Through the development
this
unit, to lead pupils to see that

of the subject matter of

plants are important as fur

:LI 1 i 1 1

IH.“E:!’I':'% Uf

6. To show that a good citi-
zen should }lfiI'Tir'lI'?lTL' sensibly

1in conservation of wvanishing

wild flowers of Towa

—

{ . TH '.fi“.'t'luj'" 2 | Ht"I:.«i}'lt- and

intelligent attitude toward or-

ganizations attempting to con-

1.

Teacher Procedures

I'ry to determine the pupils’ background

for this unit—such as home garden work, test-

ing of seed corn, nature work in camp, ete.

&)

dependence of

Place before the pupils the story showing

upon green plants and

man o

energy from the sun

Present problems to be performed in class

which will furnish the best medium for attain-

ments of objectives set forth

4.

d.

b.

s

Ht‘;"['t

main

cussed in the order of the main points which

points of

Take field trip to several different types

of locations where wild plants are

growing, note types of plants growing

together i1n each situation (Example:
visit a swamp, natural meadows, timber,
tracts on railroad right of way)

i

Get map of mnational from
United States Forest Service and see 1f

forests

any important national forests are

near us. Does JTowa have state forest

service?

different

methods to find out needs of plants for

Germinate seeds by several

growth

(Germinate radish seeds on moist blot-

ting paper to show plants’ absorbing
organs, root hairs, and how they work

for the plant

Demonstrate the principle of o0smosis

to show how roots take 1n moisture

3"{4'.'.* which review the

a Series ol

the unit and have them dis-

will make the recitation serve as a good review

16
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Pupil Activities

1. Make a list of plants growing in the same
localities. If you do not know names of plants
deseribe them. Write a short paragraph on how
the plants of these associations differ

9. Bring cuttings of plants for window

11[;1{1__‘5

3. Bring seeds for germination. (Draw

various stages)

4. Collect plants that grow best in water for
a school aquarium

5. Colleet pictures and clippings for bulletin
board that illustrate any topic of interest in
connection with plant study

6. Keep records of lrt'nlrlmu:-; demonstrated

in class
7. Keep list of new words used in this unit

8. Make collection of various plants that are

successful in dispersing their seeds

9 Try to find out how plants invade new

&

areas and establish themselves

10. Send to State Board of Conservation at
Des Moines and get maps locating state parks.
Try to find out something interesting about
plant life of each. If possible visit one near-
est you and report on plant life found there

11. Send to Wild Life Preservation Society
at Washington, D. C. and get literature. Con-

duct a campaign to conserve rare wild flowers

12. Find out how to test for food materials
stored up in seeds of plants (carbohydrates,
fats, and protein); and test seeds before and

during germination. Account for changes

13. Solve additional problems if time permits

a. Special adaptations of plants for se-
curing and digesting food materials;
pitcher plant, sundew, Venus fly trap

b. Changes you find in plant life as you

ascend a mountain

¢. Care of house plants

Evidences of Mastery

1. To know that the plant

covering of the earth varies
oreatly in - different regions

hecause of certain climatic

and soil factors

9. To know what conditions
are necessary for a plant to

“\1':Hul grow

3. To know how the organs
of the pl:mt are fitted for par-

ticular uses

4. To know how and where

seecure materials for

plants

making food

.'1_ Tﬂ hnu'

make food for themselves

know plants

food
plants 18

6. To know how the
manufactured by
used for growth or stored for

future use

7. To know some

plants Iml*mhu*f' flowers

why

8 To know how flowering

plants produce fruit and seeds

0 To know methods

by which seeds of plants are

SOome

scattered

10. To know how water 1s

absorbed by plants

11. To know under what
conditions plants give off
oxXygen

12. To know the purpose of

many adaptations of seeds and
fruits
13. To know that

plants have special adaptations

some

for living in certain places.

14. To have an appreciation
of the problems of all plants
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sSpecific Objectives

serve wild plant life (Iowa
otate Conservation Board, Wild
F'lower

Preservat 10n Socief Y,

ete.

5. 1o develop certain study
attitudes through the problems
of this unit

a. Spirit of inquiry and
investigation
arising

I:_ .Ih"‘il'l_‘ LO mrITq'

problems
conelu

G IIHI'E:,-.'H:-}[] ui‘

‘H['IT! ™

References

Caldwell and ]'Qi]{l*n]wlt'}'. Fl
ments (}_J"

1926,

General Secience,

(rinn

Classroom Teach: r, Vols. 8 and
Y

Down World,
1924 l-lji‘xf"l'ﬁﬂ_l‘s' of “}lil':ilj'r

Press

ne, OQuwr ILaiving

}[1‘_‘--...]!'_", -I-'.'.'_EH-" ."".r'fr.‘:tf, :"'“..':."i'

born

Tra E\IH]', Setence of

!,{,t}.f.lh' .-';f:f
Maemillan

f OnLmeiunst .

Transeau, General Botany,

1923, World Book Company
Buskirk and Smith. e
,\.'t LETVEH H': ]’__1."3' ] .r',’r'fl.'fi'l.l’ j’ | .-'.: .
}{"'!T:_"ELT"H Mifflin

Teacher Procedures

-—

0. Have pupils make summary of unit either
lr_‘u' Tri]+it“::| or sentenece outlines whieh may then
be eollected and pupils called upon to talk on

main points in the outlines

6. Have

heading

special reports from list wunder

“Special Reports’’. (No pupil is al-
lowed to work on these until he has mastered
the essentials of the unit. They may be used
for the finishes work before the

pupil who

others of the class

I_. l'.hl'

sure pupils have the unit well mastered

some form objective test to make

8. Place results of test on hoard by means

of graph;

let pupils see how far they are from

the median
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Pupil Activities
d. Beautifying home and school grounds
e, Men who have given us better plants
f. Ways in which seeds travel

14. Consider problems studied under this unit

and satisfy yourself that the important facts

and relationships under each problem ecan be

stated. This should help ]n:}nzl to measure the
progress made since beginning the study of the

unit

15. Make anv corrections or revisions that

ATe Necessary on Il[.:lu]--mw of the unit

16 Make a sentence outline of the unit for

d SUINIIIET Y

Evidences of Mastery

15. To be able to summarize
the work of the unit either by

sentence or 11-}}11'711 Hllf“Tii‘

16, To be able to use new
secientific terms learned 1n thas
unit correctly, and to use them
in summary outline and oral

!'l'lull S




I1II. OUR ANIMAL NEIGHBORS AND THEIR RELATION TO PLANTS
AND TO EACH OTHER

A. How animals solve their life problems

B. How man utilizes and controls the activities of plants and animals

C. How plants and animals are interrelated

D. How man improves and produces new kinds of plants and animals

Unit Objective

To gain a simple knowledge
of the adaptations animals pos-

]t':inf

and how man controls the ac-

sess for the life they

tivities of plants and animals

Specific Objectives

. To gain a knowledge of
how different types of animals
live and maintain themselves

in their environment

2. To gain an appreciation

of fitness which animals POS-
sess for food getting, protec
JLHFI ]lll'HII]'!‘

tion, breathing

ti1on

3. To know how very simple
animal forms live in their sur-

1‘1:11:111in:_;.~;

animals

that

}111_{]111 I.]L“»'i‘lu[ﬂ'i] sense

4. To know
with
organs and special adaptations
have been more successful in

ving

0. 10 realize the importance
and economiec value of animal
and plant life in relation to

man’s needs

t'-h TH _{_j:ﬂIl 1{111'1‘,\'11'-t1;._::= {:I‘ t}“'
process by which man has do
mesticated the I_.rhlnti and ani-

mals to supply his needs

Teacher Procedures

1. Help pupils summarize their material on

differences of plants and animals

2. Show how animals adapt themselves to

live and maintain themselves

a. Adaptations for food getting (gnawing
animals; those that tear food as dog;
those that grind food; those taking food

from water; those with beaks)

b. Adaptations for locomotion (swimming
types as seal, fish, and whales; elimb-

ing; flying; grasping; and running)

&

¢c. Adaptations for breathing (forms
breathing through skin as earthworm;
those breathing through tube as insects;
indirect air breathers as fish, tadpoles;
and direct air breathers as turtle, man,
etc.)

d. Adaptations for protection (examples

of those protected by coloration, keen

sense, body coverings, and special means

as skunk)

e. Preservation of species through nest
or home building, production of great

numbers of eges. and parental care

P o,
2 2

3. show how animals 1n different surround-

1S *.:n} ‘;‘\ihli‘l}'

a. Adaptation for the desert region
b. Adaptation of land birds, water, and
shore birds

t]i(:};{f

differ from

living in shallow water

¢. How 1](*(;})-:’:‘{';21 ﬁ.-h
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Pupil Activities

1. I\[Ltliﬂ. d tzt‘hlu 1o S]liﬂ‘f t_i'lﬂ_‘l'l't'ln’wr ]n'l‘s‘-t'i'rl

plants and animals; summarize

2. Collect from a pond or swamp some old
grass or hay infusion. Try to find animal life
in this infusion, and find out from observation

how they are adapted to the life they lead

L

3. Select any animal for special study and

report on its interesting habits of living

-1. (_I*i_!]]l'i'i I.-ii"[tllt"r% HJ{‘ I'ii'}ii*-t”!h‘ :kEJl:EIILIF T‘*-l'
bulletin board

5. Make a terrarium and stock with any
available animal life, as small garter snakes,
toads, frogs, earthworms, ets., and use this for
a study of adaptations (good class or group

l_l]‘l_mjf*t'f {)

6. Make breeding cages for insects and
collect as many stages as possible for further
."41111]}' Uf :iillllll:ﬂinl}:& lll_jl' 1'1}1}11 ;__:u'f'ii[l;j_, ]H{'U

motion and }Jz't'ﬂti't't 101

7. Collect things insects have made, as de

serted hornet nests, galls, cocoons, etc.

8. Study several animals from the standpoint
of protective coloration or form, in relation to

their environment (mimicry)

9. List ways plants are being utilized by man
under such headings as producers of food for
man, producers of food for animals, those that
supply eclothing, those that supply materials

used in industry

10. Look up and list the important domesti-

cated animals and their uses

11. Select one plant or animal and prepare

a report on 1ts origin and domestication

12. Last plants that are injurious to man-'s

interests

13. Prepare an exhibit showing as many
plant and animal products as can be obtained
14. Find out what plants in the vicimty

are poisonous and find out how to identily
them, as poison ivy, ete.

Evidences of Mastery

. To know principal dif-
ferences between plants and
animals. (Plants, independent
for .I1U1_Ht. HHIIIH‘\' IH’:.‘I.'{‘ ;-itil“ull-

ary habits, ete.)

2. To know that both plants
and animals have similar

needs, air, water, ete.

3. To know what problems
animals must solve i1n order
to live It_F1~1 Ibl'lli.{'lli_’l'_, 10 con-
tinue species, avoid enemies,

oet food., ete.

4, T'o ll!l!il'l'ﬂtilul some ol
the adaptations which verte-
brates possess for successful
living

5. To know why some ani-
mals of the past have disap-

]H':ll'lwl

6. To know in what ways

plants are utilized by man

T. 'l"n ]ilmw 11Ses Hf tlHIllt":%-

ticated animals

8. To know history of a few
of our common domesticated

animals

9. To know how the domesti-
cation of plants and animals
influenced the early history of

INa1

10, To know some of the
plants and animals 1njurious
to mankind, as weeds, certain

1nsect S, ete.

11. To know methods by
which man controls plant and

animal pests

12. To be able to identify
poison plants of vicinity
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Specific Objectives

the means by which man con-

trols plants and animals in

jurious fto him

8. To realize man’s skill and
work i1n the production and
utilization of the plants and

animals of the earth

0. To gain a knowledge and

—

}

appreciation of the interde

pendence of 111::!.1- and am

mals

10. To

of how man by

galn some 0
scientifie
II:{'ll!llllh ll.".'.w Ilt'l'll Ei}-lx' to 1m-
animals

prove plants and

which he has found useful
0 0584 M
of the

Illlll }'!'l'l’1i.‘ HI' .'HI.I:‘.'J.‘E]- IMNATl

cain some Kknowledge

oreat variety of ]1];1[1%-

—

}LH"“- !'1"]}11;"!] TI’I ‘.;:H.L"n"!.nljl

122 'I'o 1~L].'H'a‘-' HH' 1|:.+-T]1~']-

used i1in the im

provement of

plants and animals

tions of men to the improve-
ment of plants and animal

lil I1ls
10rn

References

“H".T!Jﬂ:;,l', Our Iaving

I'Tli\l"‘if}' Iljl ‘1:"!1"2'."” I‘!. O

—

]'1[!1'11“ Socual !I‘r-l i the Insect

World, Century

Gordon and Kellogg, Animal

Iafe, Appleton

Mix, Wighty
Past, American Book Co
Palmer, Field Book of Nature,

Comstock

7. To gain a knowledge of

iilJnl"ﬁ]i'tl;'w

Teacher Procedures

4. Find out names of some of the

historic animals and explain why they disap-

pre-
peared (Examples: dinosaurs and saber-tooth-
ed tiger)

-

5. Show how we utilize the aectivities of

plants and animals: food-making in plants,
storing of honey by bees, pollination of red

clover by bumble bees, ete.

0. Show bv observation on

field trip the

characteristics of weeds which make them

successful: production of many seeds and good
means of scattering them as dandelion, Learn

names of growth as rosettes, and types of roots

7. Make a short study of plants that are in-
jurious to man’s interests as weeds, parasites,
bacteria, fungi; enemies to crops (weeds) and

those that Ill'lni]_]l'l' ]nri.-—-u;]urlr-; substances

8. Tell what group of plants offers greatest
problems of control and explain the most ef-
fective methods of control

9. };.'xir!.'*.'rn how

man has helped to make
some plants and animals more injurious (1n-

TlH‘i'u'iTl; ".‘n't':i“n i!:*-'!!'T:'. e10: )

1lain the laws to regulate distribu-

from other countries

11. Give 1illustrations of cooperation be-
ween plants and animals

pollinizers of ornamental
field

fio 1insect, vucca, and red clover

2. Insects as

]'t.‘iTI_T.*. fruits, and Crops, 4as the
b. Animal Iife 1in soil

e. Nitrogen-fixing bacteria and legumes

|-"

1P :‘““"hn"a". '[]l.'l'{ case Hl‘ ]1:1“‘““1;—f- I-”i']t“[-"' 01
multiplication, and cheapness with which they

]]:a'-.'r‘ I!.::'ii‘ Il.iw_-« Inam:'.-'l' Ii_\'_} g |

13. Show some of the differences between

the varieties of plants and breeds of animals

Reason for many

breeds of clun_f_{* and

b. Kinds of pigeons (National Geographio
Magazwne)
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Pupil Activities

15. Summarize methods of controlling injurious

plants

16. Make collection of plants injurious to
man’s interest. (This should include plants af

tacked by rust, smut, cedar apples, ete

17. Look up history of Russian thistle, and

the English sparrow and starling

18. Look up and report on ‘‘How the Pro
duetion of Clover Seed is Dependent upon the
Bumble Bees,’’ ¢‘{The Dependence of the
Smyrna Fig Culture in the United States upon

the Wasp’’ (Plasto Phaga)

19. Find out what inscets are used for
scientific study and reason for the use of 1n-

sects instead of rats, ete.

20. Collect varieties of important grains Or

fruits

21. Collect leaves from an oak tree to show

as many variations as possible

22. Try ]}]IH:TiI!:_{ some tomato seed and when
they are about an inch above the ground plant

5””“‘]Hﬂﬂinrﬁ.th“!tliy grafting

93. Find out what varieties of vegetables
we find on the market which your grandparents

never knew

24, Prepare a list showing wild and do-
mesticated animals of certain group, as cal

family, dog family, hoofed animals, etc.

95 Visit markets and find new varieties ol

vegetables, nuts or fruit

96. Use bulb and seed catalogues and find

— ]

varieties of tulips or other ornamental plants

97. Get from the International Harvester
Company some charts showing breeds of horses,

cattle, ete., and work out a class report

"7

98. Find out where Jersey and Holstein

breeds of Entlh?tnﬁginutﬂd

Evidences of Mastery

13. To know something of
the laws regarding the distri-
bution of plants and animals
|'1uru| HT}M"T' count I'.':l"% { }u:r.w;-',

eLe, )

14, To know something of
the interdependence of plants
1

-

and anima
a. The oxygen cycele

b. The CO, eycle

(Ze I’UHJII]..‘H.‘IIH ard Ibl‘ii-

duetion of fruit

15. To know some of the

varieties of fruits, grains, or

namental plants, breeds of
animals man has been able to

].u«!nrv

16. To know that greatest
dw\nﬁﬂywnwhl of 1mprovement
in plants and animals has

taken place recently

17. To know the meaning

O variauvion

18. To know the three prin-
ciples on which the methods
of improvement depend: selec-

tion, variation, and heredity

19, To Lknow some specific
examples of the improvement

of animals and plants

90. To know about Mendel’s

life and his discoveries

A 8 To know what other
means are used in the produec-
ing of new and improved va-
rieties of plants: budding,

orafting, ete.
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References

Stone and Cram, American Ani-
mals, Doubleday Page

Thomson, QOutline of Science.

Putnam

Geologieal fqllt'rr‘}' of Iowa., Ko-

o

dents of ITowa, 1918, Bulletin

—

o

National Geographic Society,

Waild Animals of North

America

Teacher Procedures

¢1|1Yi'rﬂllt

e
' - ]

¢. Reasons for man’s developinj
kinds of eattle

d. Sheep which produce finest wool

. }{lIhlilUE' {rf ijLH'ﬂ [-f h}rldt'ﬁ f*HIIH] Il

market

14. Show how the improvement of plants
and animals has added to the worth of our
country

a. Burbank potato

bh. Oranges and grapefruit in South and

Southeast

¢. Improvement of cotfton in South

15. Show how man has changed and 1m-
;-Iukl"l t]ur ]iiﬂnl* -If :LIH'IHt]F and [ITHT11*
a. Do plants and animals improve under
natural conditions?
b. Are any plants and animals alike?
¢. What varieties are there in any given
7

I‘-'I’l‘i'la'.‘* ¥

d. What are the methods of 54']“*'1111}{

seeds
e. What methods of budding are used f
1)1 '-i, (1S ill '[Hkl].l'h“ ] I':'ln T"‘-‘

pple slow until tiing
stood?

| 65, I‘l!h'l out T.!.*‘ }nt'f_h'l' 1':1!ir‘Ti!'ﬁ Hf* [rI.’tIJT'w'

:H-*E :'l'-i‘-i':a]-- [an }'.;?5- i'rl'f‘.'l Il]:']‘f' LO I'l"'!”""
a. Sugar beet

h. Varieties of flowers: Shasta daisy, ete.

17. Study reports of Luther Jurbank, Men-




(TH"}

¥
L

.

b.

C.

GENERAL SCIENCE

Pupil Activities

tead about the work of Luther Burbank

and report on his work

Why is he called the ‘‘“plant wizard’’?

How many new varieties of flowers,

f!'[litr-‘_. and ‘»'1'“_'_{“?1'1]*]1'& did he u]wu-lla[:.’

Why was he successful in his work?

Notes by Teacher




V. THE

FOOD WE EAT

A. Primitive man’s food Ml}rpl}'

B. Sources of food

(. Kinds of nutrients in our foods

D.

E. Preservation of food
Unit Objective

To gain a knowledge of the 1.

principal foods of man 1n

order to understand the proper
selection of food for healthful 0

living

Selection and preparation of food for man’s

Review

e -2

so they see the interrelationships of the detail-

use

Teacher Procedures

briefly the unit on plant life.

Have pupils answer the question: How 1s their

food supply dependent upon the sun?

it the story of the unit before the pupils

ed '~IF11f}' that 1s to follow

Specific Objectives 3.

. To realize man’s progress

' : - the

is partly determined by his % Y%

‘EIIII-I‘. 1O Secure :l‘ii'lillll!l’ i'.,“,i I

supply a.
2. To know the ]rlilif*ilr:il

Z";“.ll]."ﬁ'l [PI‘ tlllllll 1_—.. i']."IH 3'_'TI'TI

Ii]:llll ~

1~.IJE"'-'-.1"']|L_\1' of
11||Iil1
and their use to the

1To gain a
the nutrients

}H -rl.'{

principal

4. T'o gain an understanding
of the proper selection of foods

Ill'[’1“¢‘~fi!':~' to 1il'l'li 111 < }ll'.'lltil‘\'

condition C.
.-l, To I'L":iil;r’.i* the wvalue of
h*'il'l]ﬁiil’ I:ll"['!lt'H]*- Ilﬂ'-[ 1 Il I-Ilr

1 3
1011,

duction, preparaf

servation of our food

6. To develop an interest in
the proper diet for one’s self
7. To know that foods to
be of :I'l':iif'*r-»T use to the ‘IIHII}' d.

must be properly prepared

Discuss

¢ The of Primitive Man’’

_1‘11,1{?[3

and show how his food supply depended greatly

climate of the region

Present these ]r!ulrll*I]H and exercises

What are the principal sources of our
This should require pupil to
¢‘|:1=~'r~iI'_‘-' the kinds of food he eats. Thas
may be made competitive and result in

foods .]

pupils reading references and visiting
Stores

Have pupils list foods eaten during the
day, then list their sources. Then sum-
marize of food. It
should bring out the fact that we get
food | from
plants

Why do we eat
should
pupils

work on sources

our directly or indirectly

food ¥
and

classes

This problem
answered before
Hf ftl!l!l

Such questions as:

EPL'* I‘:.il:-riﬁ'!_]

consider and
their %-lll*f'i?ll uses.
animals live during
1‘1\}1} i]:l I'“.‘UIJI"!
hard manual work require more
Why our

diet mav ineclude more of certain foods

How hibernating
period of inaectivity?
doing
food than an office worker?

in winter than in summer?
'”'-‘»‘{ i:* Th{: flll'f? 's'fi]lll“* ==f :lli}' fuml {11'-'

t*'I“li].‘l'{] 'CE’.]{)I-]E'}]‘ ?
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Pupil Activities

1. By means of an encyclopedia or other
source find out all you can about the food of

primitive man—how prepared, ete.

2. Make a list of the foods you ate yester
day and in table form show the source of each

L) |

3. List ecommon plants and their produets
under headings: roots, stems, buds, leaves,

flowers, fruits

4. Summarize the work on sources of food

by a short topical outline

5. Find out how our sources of food compare
with those of the Indian

6. Try to solve the problem of why we cat
food; compare body with an engine; use ref-
erence book, mewspapers or other sources of
information

7. Look up 100-calorie portions 1n cook
books, farmers’ bulletins, ete., and determine
the amount of food which any one individual
requires

8. Bring food stuffs for testing, make the
tests in class, chart your results and summarize
by listing foods to eat which contain these
different substances

9. Make graphs or charts showing the
amounts of the nutrients found In common
foods as potato, beans, egg, milk, ete.; or i1llus-
trate the principal foods containing carbohy-

drates, fats, and proteins

10. Colleet menus from various sources and
eriticize them, drawing conclusions on the basis

of whether all necessary foods are included

11. Find out from a chart how much you
should weigh for a person of your age, sex,
and height, and determine whether you are
overweight, or just right. If you find there 18
a difference in your weight and that indicated
on the chart, try to account for it. If you are
overweight or underweight make out a week’s
menu that would tend to correct this

Evidences of Mastery

1. To learn the echief sources
of food and the parts of the
plant that furnish them

s TH I'l"El]iZ|" our tIt*]H‘Iliit'Iltﬁ‘l‘

“I’”“ oreemn lll:llﬂ“

ry

To learn how to test for
the presence of nutrients in
_’t'i'l'n_{:--L

4 To know what nutrients

common foods contain

5. To know what foods to

eat to obtain vitamins

6. To know the reasons for

cooking foods

f i To know the effect of

‘llinit'I'f‘]]t met lliHl_v; ”I.‘ l'““lil]l:‘_:‘

8. To know how to select a
well-balaneed menu and com-

pute i1ts value in ecalories

9. To know that good health
1S dependent upon intelligent
cating and involves proper
selection of food

10. To know that fuel value
of food 1s determined by cal-

H!‘i('H

11. To know the chief meth-
ods by which foods are pre-

served 1n home for future use

12. To know how foods are

[nrlwwrrml outside the home

13. To develop an interest in
an investigation of special pro-
cesses of food preservation and

manufacture

14. To have an i1interest 1in

the selection of one’s diet

15. To know the use of food
in relation to body uses
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specific Objectives

8. To gain a sensible attitude
toward and knowledge of or-
ganizations that deal with the
safeguarding of our food sup-

p]}'

0. To :11\1'1_*]1}1': an interest in

readinge articles and books re-

lating to the selection of our

food supply

10. To gain a knowledge of

the lives of men that have
contributed to food supply, as

Pasteur, Burbank, ete.
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]‘ii']r-_ r and J::':Utrijii]',gih Fuveruy-
”",'_,; Problems Y

1925, Scott Foresman

-Tlull 'H"Ii ||'r_|.

Rush and Winslow. The Science
,”,._I’- I';l:‘l-_._.rlg -"."JIx‘J.'-'r .;"T E ll-.'.l,..“

Van Buskirk and Smith, Tk
.\.' LENCE N I; ] . r-l-f,:'-.-' 1 J" ..--’ .
Houghton Mifflin

-Y:Lfi'%. I;”F, F-'T*-'fr' ook of
Chemasiry, Century

Foods and their

1.

'‘all for floor talks on main headings oi

Teacher Procedures

Of what substances are our foods made?

This will require testinge common food

stuffs for sugar, starch, protein, fat,
and minerals

What kind of foods should ywe cat?
Value of mixed diet. How to select our
food. Why are green vegetables essen-

tial for a well balanced diet? What

b |

factors determine how muech we should
eat? This should include a study of
menus found i1n various sources to de-
balanced
Try to get pupils interested in watching
Make a special study of

foods that contain the

termine what well means.
their diet.
vitamins and
various kinds

How are foods prepared for our eating ?
Effect of cooking on foods. Principles

r. Types of cooking as fry-

L
——

of cookin

ing, boiling, roasting. Reasons for
(‘1’“!11“1_{_‘" ftal'puia;_ Hl*in”{'f 0On i.':l.f!lil {'1]-‘1]{1']:\'

HH.Iliit Calses fJIH_Hl to ?‘I“‘H?
Make a brief study of

Bacteria,
yveast and mold.
these from the standpoint of ecausing

food to spoil. Action each has on food,

o1, .EIH*.'& T};a‘:'l.' :L_I:I :l]’]?'ll Iiln"l-f_-«

-

Methods of preventing food from spoil-

ineg., Make a study of pasteurizing, re-

| g . -9 Yy | = ir ir
||[-_;1‘r;11:--‘|, _-IE,-.IL:J.;_", arving, canning’

and use of salt and other ehemicals
How does the body use food?

bodv to {rT:_'_-]!!r.", ['u].uhll't.‘ﬂ'[_' fuel, re

Compare

i
generating power. ['hen

pair, and
study the digestive system and how it
uses food. This should include the or-

:!r_-. ||: |1|: ".'1.""]'. 4]1";[-~T"-.| -'|I1:|flll"-. ttim.

1
may be used
L} - ] 1 r|1'I|1-'1'tl 1 t""‘? { el 1113
17 Topot fl, 1 T ¥ ..I 1 X ] '[!
- ' e
¥ 3 1 ind out pi 't Oor 1 1] t that
* ] !]' ‘I‘ y }I T ] I: Y § ]*
1 1 =
test are placed on the board by means
1 M | P L 1 S T } | 4.|}Jl I'é
1 | 1 ]
: With 1 ;;_1r1'|l LD T' L Il 11ed



Pupil Activities

12. Keep your daily menus for three meals,

bring them to class and study them eritically
13. Hi"]lul't. on vitamins 1n our diet

14, Find out how milk is pasteurized and
effect upon the flavor

|
| 15. Look up in books and articles the types
il of cooking. Tell about methods of ecamp cook-
}' ery you have used. Try roasting potatoes and
eggs in hot ashes
| 16. Bring {fruit that has partly spoiled to
F school, as apples, oranges, ete., bread with mold
on surface; then try to find out how these or-
ganisms cause food to spoil and how to prevent
" the process., List ways of storing and handling
' food to prevent spoiling. Visit a meat market
; to see how meats are protected and report to
i class on findings
| 17. Review the unit on foods by making a
topical outline. If any parts are not clear take
your text and reread sections on food, then
ask for class diseussion
18. Make a list of eating habits to follow
|
; Additional work if tvme permats
1 If you are a member of an organization of
| Campfire Girls, Girl Scouts, Boy Scouts, or 4

H Clubs use this school work on foods as a

means of earning honors for homecraft work

Topics for special reports
Camp cookery
Evolution of cookery
How maple sugar is made
Testing food for adulterations
tefrigeration
Birds that help in food production
Milk as a food
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Evidences of Mastery

16. To know that production
and distribution of food is one
of the world’s greatest indus-

tries

17. To

\\'HI']-L HII‘

know the lives and
Pasteur., Lister. and

01 }'Jl“']';-i



V. WATER AND ITS USES

Unit Objective

To learn the ]II'H!H']'1II'.‘- of
water and to understand how
a pure hlllilli}' of i'[ 1s obtained

and used

specific Objectives

1. To show that the freezing

oint of water i1s 0°C or 32°F
|

—

£

92 Mo show that water boils
-..|1.1 [_1
1}1:11 l'l‘l]li"i‘n'l 1}1‘1*&'.*11['1‘ l't'tIIIt'l'w

at about 100°C or and

the boiling point

3. To show that the rate of
evaporation is affected by (1)
the temperature, (2) humidity

PN

of the air. (3 movement ol

alr above water, and (4) area

of surface ex

EHI*-Wl

t. To

|r:1ni[.~ when heated,

show that water ex-

CONIracts
(within Jimits)

when cooled

when 1t

L

and expands again

£ OeS from 4°C to 0(

5. To show the
of 4 in the

water life during winter

importance

preservat 1on of

show that water 1s a

6. To
:_'l'lirl,l

some substance dissolved i1n 1t

solvent and usually has

.._...
—
it
#
-
-
L
-
f

COMmMposed

hydrogen and oxygen

8 To demonstrate the work

ine of the ~:1r'{s-'n and to prove

that it is dependent on air

;

pressure for its operation

Teacher Procedures
(Regular assignments are assumed)

1. Suspend a

water 1n

10ce.

freezing

test tube
a contamer {'a'rnt;linin;: a
and salt. Place
in test tube and have pupils note the temper-

containing

mixture of 1ice thermometer

ature at which 1ce ]rt'*;ili:-é to torm

flask half filled
Have '[lll[lilri note tem-
Note here,

not raise

9 TInsert thermometer 1n a

with water and heat.
perature at which boiling begins.
that

temperature :11:1111*:'i;1|r]}‘

also, continued heating does

Demonstrate the effect of the four factors

mentioned in objective

. Demonstrate the n'xl=:m.-'inn and contrac-

tion upon heating and cooling; pupils are al-

ready familiar with expansion on {reezing.

That this expansion begins at 4°C could prob-

ably be demonstrated but unless sure of one’s

self this part should be omitted

5 Picture the situation which would arise if
from 4°C to

0°. One ean imagine streams beginning to

water continued to contract even

Freeze at 1}]!* ].nttnm ;:?111 |"~.'HHTII:L”}' J"I'i.'i.'f_illj,_.;'
solid, thereby causing the death of much water

]”.I.

1;_ *1.:11{1-

on wateh glass,

-

ordinary tap water and evaporate
Notice scum left. Repeat with

distilled water. Try rain water

7. Demonstrate electrolysis of water

8. Let pupils demonstrate siphon to class,

[f an air pump and bell jar be available one

can prove easily that air pressure 1§ Te-

sponsible for siphon operation

0. Assign both

kinds of pumps, with written and oral expla-

diagrammatic drawings of
nation of their operation

Ny

l_.l{.J
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Pupil Activities

(It 1s assumed that regular assignments

are studied :,J

1 & 2. ]‘11}”““111;' the method demonstrated
by the teacher, check the freezing and boiling
Check freez
Don’t at-
tempt to check boiling point because most home

points of several thermometers.
ing point on thermometer at home.
weather thermometers do not register that
high

3. Devise and try out at home experiments

which will prove that (a) warmth increases
rate of evaporation (b) a large surface hastens
(“{Eipl'_rl':ltinll {'_i‘l; d Tll[iiil movement of alr
hastens it and (d) dry air causes fast evapor-

ation

4. Fill two cheap bottles with water and cork
tightly. Heat one and place other one in ice
and salt. Explain results

5. Cut through thick ice in winter, get de
caying matter from bottom and bring it (with-
out freezing it) to school and examine for liv-
Ing matter

6. Take two clean granite pans; in one place
one pint of rain water; in the other one pint
of deep well water and place both on the stove
and boil dry. Compare the results
7. Figure out why water isn’t explosive,

since is consists of hydrogen and oxygen

8. Using barrels or tubs and six or eight
feet of garden hose find what conditions are
present when a tub can be emptied in shortest
possible time. Learn two ways of starting a

siphon

Pupils should be
able to make blackboard drawing of both kinds

9. See teacher procedure.

of pumps and explain their operation to the
class

10. Report on the water plant field trip, trae-
ing the movement of the water from its
original supply to the home

Evidences of Mastery

1. Define the

terms:

fn“nu'irl;_[
distillation; evapora-
tion: condensation: filtration:

aques luct

L9 |

Draw diagrams and ex-
plain the operation of lift and
foree pumps

3. Which can be siphoned

over the highest obstacle

.. ‘

water. gasoline. or mercuryv?

t. Would a siphon work in
a vacuum? Give reasons for

yYour answer

J0. Why 1s there a crook in

the sink }rilu' !

6. Of what two elements is

water 1'“|I!]Ir|'-[‘1! 1

7. What 1s the U.l'i;,:hi of

4145 cubie feet of water?

8. Why are intake points of
lake ecities many miles from

the nlat'sl't* .

9..1If a rock having a volume
of 2 cubiec feet weighs 900
pounds in adr, what will it

. . - o O
welgh 1n waterS

10. What part do

play 1n sewage disposal tanks?

bacteria

1. Give a floor talk on the

water supply of a modern city

12. Why 1s rain water soft

water?
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Specific Objectives

0. To how nhift

force pumps Ulurl':lh.‘

show and

10. To make a study of the
steps in the
water for cities
a, Coagulation
b. Filtration
¢. Chlorination

11. To

typical house plumbing

make a study of

12. To

safe disposal is made of sew-

understand how a

T
l].h‘

190 el0

]ml‘t ance o f

appreciate the 1im-
water 1n main-

taining personal health

14, To make a study of dis-
tillation

15. To understand the prin-
ciple of buoyancy and its ap-
and

plication to submerged

floating objects

References

Garnett, W., 4 Little Book on
Water Supply, Maemillan
Rogers, J. E,,
Child

rarth and Sky

Every Should Know,
Grosset

Department of Interior Bulletin
Number 2357, Well-drilling
Methods, Supt. of Documents,
Gov’t Printing Office, Wash.,
D. C.

Irlit‘ilir:ltinn of

Teacher Procedures

10. Perform experiments showing how filtra-
tion removes suspended matter; how lime and
alum hastens the

settling of muddy water.

Conduet trip to local water plant

11. Assign individual reports on house

plumbing. Have pupils bring out the fact that
the city mains carry the water from the reser-
voirs or pumps to the houses and then describe
the l'l"“!fll!:\' method of ]‘Jhl]li‘t*ih;_‘j

12. Use
fact that

purposes in the decomposition of sewage into

lecture-recitation to bring out the

bacteria serve one of their useful

harmless products

13. [.‘}]l't’k 1‘:"!”_!1}{ Uf IH‘I'MJHH] 11;[]1“5 Uf 1')11“1'

ing and drinking
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Pupil Activities

11. Prepare diagrams showing typical house
Ia]lllll]+i1|;_*’. Learn how to 111}1:1]'11‘ faucets. \‘\'EJ}'

is there a crook in the sink pipe?

12. Give reports on the importance of effi-
cient sewage disposal and the dangers of im-

I_r:'nlwr iliﬁlru.‘-i."ll

13. Record amount of water drunk for a week

Notes by Teacher




VI. THE WEATHER

Unit Objective Teacher Procedures

To help the pupil understand . T b
| Ul : . Assign individual reports on the life of

what c¢auses some of the or- s - . .
: peoples in different climates, or have pupils
dinary weather changes and _ : '
‘ 7 bring out in reports the changes we would make

to develop some appreciation : e N .
: , i our mode of living if our eclimate should
of the work of the weather i
change suddenly to a very hot, very cold, very
bureau -] ’ - '
dry, or very wet one

specific Objectives

l. To develop an apprecia-

2. Use text and outside reading assignment,
_ .. followed by oral report, question and answer
tion of the part played by o
, - : recitations
weather and eclimate in de

Tn_‘l']!]iiljllﬁ_f our mode of li‘xil’l;__’, Ih,m””‘_‘“.”t,

2. To arrive at an under- a. That dark objects are warmed more by
standing of those factors sun’s rays than licht objeets
which Five rise to our n|-u1in:t1'}‘ . That ““:”_I}. I-“'"l”-“““"”'*”’ rays }1].'”]”',“

O 'r chanoes: (¢ 1 - : : - A Aant . I -
weather change L) o a greater heating effect than slanting
perature (b) air pressure (c¢) rays
humidity (d) the interrelation —_ L o :

< c. That warm air 1s lighter than cold air

of (a), (b), (¢), as it concerns
the setting up of air eurrents d. That mercurial barometer indicates
evaporation, dew formation, pressure of the atmosphere

fog, rain, thunderstorms, tor- e. That evaporation produces a cooling
nadoes, ete. effect. Use ether, gasoline and water

J. To learn something of the f. That condensation of moisture results
nature of the weather bureau when warm, moist air is cooled

a. Dailly weather reports | | 1
= o : 3. Let pupils develop this portion. Let them
b. Special warnings of | _ by i
- try to estimate the savings to our citizens of
storms and frosts : ; - . -
regular storm warnings, frost warnings, and

References the usual daily reports. Stress the importance
Longstreth, T M., Reading the of the routine work of weather observers in
Weather, Macmillan collecting data ou rainfall, temperature, ete.,
MecAdie, A., Wind and Weather, as a guide to future forecasting
Macmillan

United :";_:filft'r-: \]"i‘t’r'.’l'[]l“l' Bureau
Bulletins
Number 42, Weather Foi
casting, ac
Number 41, Forecasting
Frost ain the North Pacific
States. 10e¢
The Weather Bureauw (free
FExzplanation of Weather
Maps (free)
The Daily Weather Map
with explanations (free)

1)"}




Pupil Activities

1. The teacher procedure indicates the pupil
activity here.

a. If it be winter, spread white and black
cloths on the snow in the sunshine. Note
that the black one quickly sinks in the
snow. Try same on (1) north slopes,
(2) south slopes, and (3) level places
to study effect of slant on heating

‘ effect. Look in almanacs to find longest
and shortest days of year. Reports can
be made on July 4 snowball fights on

mountains

b. Read weather forecasts econtainming
statements of barometric pressure 1in
the west and try to guess the time until
those pressures reach us. Set up pin-
wheel and spiral ‘“paper snakes’’ over
stoves or radiators to show upward mo-
tion of heated air. Place lighted candle
in heated room to see movement of air,

horizontally toward heated portion

¢. Memorize definitions of humidity, abso-

lute humidity, and relative humidity.

Account for the faet that a pitcher of
. ice-water sweats on some days and not
) on others. Make a wet and dry bulb
thermometer and correlate its indica-
tions with those of a pitcher or glass

| of 1ce water

d. Keep a daily record for some months
of the air pressure (in em. and inches),
temperature (on C and F secales), the
relative lllltllii]if.}] type of weather, and
direction of wind. Try to forecast to-
morrow’s weather conditions from to-
day’s observations. Read the text and

| other references as to causes of Tain,
| dew, frost, snow, hail, tornadoes, hurri-

canes, ete.

9. Pupil activity here is indicated by teacher
procedure. Pupils should keep record for a
month or so of the daily forecasting as com-
pared with the weather that did follow

GENERAL SCIENCE

Evidences of Mastery

l+ I{_Ilil‘n"u']i‘i];_"t' uf‘ “H‘ 115¢ Hf

barometer, thermometer, baro-

st

aph,

thermograph, and hy-

grometer

9 Define 1sobar: low and

}ii;_:_h;

humidity ; absolute liu-

midity; relative humidity

.

b.

d.

+

h.

). Answer these 1_1111'.-'!inn.u

How fast does a ‘‘low’’
move across the country ¥
In general, where do
cyclones originate?
Why is the rainfall
heavier on the western
F]HI.H‘ of the ]{lu'li}'
Mountains than on the
eastern side?

\\ll\ 1,11![":-1. “H‘ u‘iml 11]1‘!“‘
harder sometimes than

others?

How 1s 1t that some
days when the thermom-
eter reads 80, everyone
suffers more than some
other day when the tem-
perature is 907

What 1s normal air
pressure ¥

Does the dry air of
winter aid or hinder our
keeping warm? Why?
Why does it save fuel
to keep the relative hu-
midity of a house up
well 2

What 1s the effeet of
1'1]11“;'1* of tl‘!ll[l[‘l'HtH]'t‘
?

on the volume of a gas

What will happen®if the
tt*mlu"l‘:iillrf} be Jowered
1f a given quantity of
air has a relative hu-
midity of 100% ¢®



VII. FIRE: ITS ORIGIN, CONTROL, AND USE

A. Discovery of fire

B. Uses of fire to man

C. Conditions for combustion and its produets

D. Common fuels

J I"it e It.i:-r-ll'ri

F. Fire prevention

-

(r.

Heating our homes: early methods, modern methods, types

of heat distribution

Unit Objective

To gain a knowledge of fire
and man’s dependence upon fire

for his t"x'l*l_"'.' E]H}' ]ll‘i‘t]r-;

Specific Objectives

1. To gain an appreciation
of man’s dependence on fire for

]|I|.-'~ 11!‘1'51-‘.

2. To learn how man has
improved the methods of
making and controlling fire

3. To learn the requirements

for L!.lI'!!il];_"'

4. To learn what 18 meant

by kindling temperature

5. To aequire an understand-
ime of how fire has Itur_llﬁ]uluni

man'’s powWers

i
-

6. To gain a knowledee of
the danger due to carelessness

in use of fire

7. To !11*‘x'+'I'-Ji' a fr-r'li!.:' of
personal responsibility in the
matter of observing precaution

In fire prevention

8. To gain a knowledge of

our dependence upon fuels for
light, heat, power, etc.

Teacher Procedures

. Have pupils give reports on early history

of fire and fire-making

2. Have some ]H'}_‘E‘ scout or ['IHH]!HH‘ _L[il‘l
demonstrate making fire without matches. Have
pupils try to find out why certain woods are
used for the fire making apparatus. What 1s

used for tinder and why?¥

'

3. Discuss the various uses of fire to man

"

4. Demonstrate one or more of the uses of

fire to man

5. Demonstrate the requirements of fires

a. Kindling temperature

b. Combustible material

¢. Oxygen (how supply i1s maintained)
Good experiments will be found 1n any
eneral seience text or in School Document, No.
pamphlet No. 10, Boston Public Schools.

The experiment used should show that a contin-

Ly
=y
-
I.

uous supply of fresh air is necessary for fire
and should also show how the supply 1s main-

tained and reaches the flame

6. Have pupils find out uses of dampers and
drafts on furnaces and stoves and discuss find-
1Ngs in class

7. Study types of stoves as o1l stoves, gas

stoves, coal ranges, ete. Alcohol lamp or candle
may be used in schools where no gas is avail-

able. Note the following in any type studied

36
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Pupil Activities

1. Look up and list superstitions relating to
fire and report them to the class

2. Find out all you can about the discovery
of fire

3. List all the methods by which fire can be
made without matches

4. Last the things which you use that were

made by the use of fire

0. Last all the uses of fire to man

6. List the three requirements of burning

7. Determine for yourself how a fire supplies

1ts own air; make drawing to illustrate

8. Formulate a working definition for Kkin-

dling temperature

9. Use a candle and find out and report on
the use of the wick, how the wax is changed
to litllliul, then to gas.
to the flame? Try to account for these.

1S part of the flame _‘.‘vl]uw and part blue

Why are there two parts
Why

}
]

10. Study your stoves and furnaces used at
home and report on use of dampers and dratts.

Try to fire a furnace or stove smokelessly

11. Account for all the changes that take
\What takes lrlilm'
What new [rrmhlrt.-' are formed?

Where do they come from?

place in the demonstration.
in burning ?
Why does vapor
collect on a lJamp chimney when 1t 1s first light
ed? What is the test for CO:? How could you

prove CO: is formed in burning?

12. After

tures, list

kindling tempera
of the

class work on
the

fﬂllfﬂ‘sillg ill ::11!{‘1‘. ]:I‘;__{it!!&ili; Hilfl Tltu.*-l' JTlel-

kindling temperatures

terials having lowest kindling temperatures:
yellow phosphorus, basswood, oak, sulphur, al
cohol, cotton, kerosene, soft coal, hard coal and

asbhestos

13. Report on different types of camp fire,

how made and value of each

14. Describe completely how a match kindles

-1

Evidences of Mastery

10

In.'-.\'t‘l“I'llI agent

recognize fire as a

2. To know how has

improved the methods of mak-

1111

me and controlling fire

- =y

3. To know the requirements
for fuel

kindling

burni materials,

ng :
temperature, supply

of air

know what 1s meant

4. To
by kindling temperature
o5. To

erties of

know about the

the

]Iinia—

gases of air and

their relation to 1%“!11!1;‘

what
fuel

6. To know substances

are found i1n the materials

[ ]l}'.ll ul':LI'lull!:‘%.]

—_— v

7. To know what becomes of

materials when they burn

8 To know how destructive

fires can be prevented
O To know the best methods
of extinguishing different kinds

of fires

10. To

spontaneous combustion

know what causes

11. T'o know the cause of ex-

l.lq_n.--'inns

182: 1D learn the ]H‘.‘u':-'- and
ordinances relating to fire con-

trol

13. To know that many great
industries depend upon the use

of fire

14. To know how simple home

fire extinguishers are made

15. To know best methods of
building camp fires
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Specific Objectives

0. To develop an interest in
the further study of the chemis-
try of fire

10. To gain some knowledge
of the
fuels

comparative value of

11. To develop an interest in

conservation of fuels

12. To gain some knowledge
of the effect of
three forms:of matter

heat upon the

13. To gain knowledge which
will enable us to employ heat
with more convenience and less

waste

14. To

which will enable one to avoid

oAl knowledge

overheated rooms and other

waste of heat

15. To give pupils a knowl-

!'I]‘_‘_l' lll'i~ 1'_][1'

various methods
used in heating and ventilating
buildings and to give compara-

ti‘\l" '».::1‘:11':4 H'f l':u'h ]nt"IIl-ul

1 0. 'f'n
of the

galn an appreciation

proper

methods of heating and venti-

illl[ll_*l'lil!!i":‘ of

lating buildings in relation to

health of the individual

17. To gain a knowledge of

the :nlui-lu':niun of selentific
I:-11114'1}r|1'r~ mvolved in the vari-
ventilating

ous heatine and

—

systems

18. To eain a
the factors needed for good
ventilation

tare,

and Il,zu‘aih'__‘,' alr )

References

Caldwell and Curtis, Introduc

tion to Science, Ginn

Teacher Procedures

a. Type of flame produced

b. Hottest part of flame

¢. Cause of the yellow color

d. Control of amount of air

e. Nature of soot; i1ts formation

f. Absence of smoke in proper combustion

8. Demonstrate what takes place in burning
a. What part of air is necessary for burn-
ing to take place?

b. What becomes of the materials burned?
This may be used as demonstration, using a
candle and cutting off air supply by placing
a fruit jar over burning candle. Are some or
all parts of air necessary? This should lead
to a study of the composition of air and the
cenerating of carbon dioxide, oxygen, and ni-
trogen, and testing each with glowing pine
splints to see which supports combustion. Then
study the and have pupils

i:m‘nih;‘_;_ pProcess

see that new products are formed, such as

moisture, ashes, soot, smoke, carbon dioxide,

etc. Have pupil find the solution for these
questions
a. \What
burning ¢
bh. What is smoke?
c. Why did

jar?

new products are formed by

water vapor colleet on the

r.]_ “.'\_Iil'!l* 1_111] ﬂli:—i ‘ull]inl' Comnme T\I'l"HJ?

o. How can we test to see i1f carbon dioxide
has been formed? ete.

kind-

]'rhflrj-

different

substances: use

0. Demonstrate to show the

ling temperatures of
phorus, sulphur, wood and coal. Page 8 of
pamphlet No. 10, Boston Public Schools, tells
how the experiment may be carried out. Have
class answer such questions as the following
Why is it difficult to kindle fire with
furnace coal?
b. Why is kerosene sometimes used to start
fire ?
¢. What difficulties have you experienced

in kindling a fire?

10. Find out something about our comimon
fuels, both solid and liquid.

fuels, find out about their origin and heat val-

Have pupils list
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Pupil Activities
15. Work in

How does a candle burn?

groups on problems such as

What becomes of a candle when 1t burns?

How does a kerosene lamp burn?

How does kerosene go up a wick?

How l,]Hl‘H wood burn?

How does coal burn?

What is charcoal and how is it made?

How does the height of a chimney affect
the fire?

Why do you split kindling wood into small
pieces?

Why does a fire sometimes go ouf when
you 1“1'1 fresh {‘Hil]?

How are matches made?

l[;. ‘:I'ill][{ HIl]IIlJli*H [11‘ COMINoOI ]"]11-1-—4 10
Hi:*]u_u_j] fu!‘ :-IH:'I\': rir]if*, 11if111'lli11<41£~% {*H:L!, IIIIHI

racite coal, charcoal, ete.

17. Prepare a table to show how coal 1s sold,
using these three headings: size of coal, cost

per ton, and where used
18. Learn what peat is and where i1t 1s found

19. Work out rules for firing a furnace

smokelessly

20, Report on how to eliminate smoke from
private homes

21. List ways in which a city could lessen
the amount of smoke

[owa and mark
”Il'* 1'11“1'!1

22. Get an outline map of
the coal areas. Also get from
States Geological Survey maps to show the

coal areas of the United States

23. List wavs in which our present supply
of fuels mav hbe ll]‘i“—-‘l"l'\'(‘tl

24. Keep records of fires in the community
and determine the causes, loss of each, as well
as what prm'vntutiw measures could have been

used

25. Find out why water is not used to ex-

tinguish gasoline fires

Evidences of Mastery

16. To know that much smoge
in firing a furnace 1s unneec

essary

17. To know what

man has made 1in methods of

'Y P T O
Progress

fn';tTiH; homes

18. To know the methods of
heat distribution

convection, and radiation)

(conduction,

10. To know what materials

CONVYev ]Et":'.t eas1ly

2\, rl‘u !-'.hll‘ﬁ.' ”1:11 :‘xt'l'_’\' L:nu:]

heating system must provide
proper temperature, humidity,
and satisfactory quantities of

fresh air
21. To know the

heating systems by which build-

principal

imgs of various types are heated

99 Mo know that heat travels

by radiation 1in waves without

llll' ht']{J -_+I" matter

23. To know that heat travels
by convection and conduection

HHI}' lr}' means of matter

24. To know that radiant
heat travels at great speed and
in straight lines and i1n any

direction

25. To know that heat carried
bv conduction and conveetion
often 1n

travels slowly and

curving routes

26. To know that all wind
and air curves are caused by

1‘”1[‘;'1_‘(_‘““11
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References Teacher Procedures
Darrow, Boy’s Own Book of  1es. What are our fuel problems? Have
Great Inventions, Macmillan pupils find out what fuels are smokeless. What

Hill, Fighting a Fire, Century is a noncumbustible substance? Obtain maps

Husband, A4 Year wn a Coal
Mwne, Houghton Mifthn

to show coal fields for class study. Where are

important coal areas?

11, Have pupils study fire losses

“: 1 kg jlr‘ Ry 'L- 1 -‘ - g s - g L] L] #
Pack, Our Vamshing Forests, a. Kinds of fires which cause losses

Maemillan b. Fire hazards in homes and public build-
Rush and Winslow, The Science Ings
fi‘f’ Tff&vnkﬂf._\‘ about Us, Little ¢, Forest fires (use Forestry Primer)
Brown d. 01l wells
White. The Fuels of the House- e. Fires of vicinity, their causes, losses,
hold. Barrows and how handled

Whitman. Civie Science in the f, Types of buildings in regard to fire
. . lazards
ITome, American Book Com- } : , .

12. Have pupils study fire prevention

a. Use of fire dnlls

b. Fire exits and escapes

pany

Farmers Bulletins, No. 1174 and
No. 1230, United States De-
partment of Agriculture

Forest Service Bulletin, No.

e. Care of handling fire in the home
d. Fire extinguishers, types; use
o. First aid to fire vietims; use of woolen

117, Forest Fires, 10c blankets to put out flames in clothing ;
Forestry Primer, I*‘zutmtr}' De- treatment of burns: use of dust and

partment, Towa State College, sand to extinguish flame

Ames, Towa 13. Have the early methods of heating the
School Document. No. 7. 1922. home reported on in class. Have pupils find

Pamphlet No. 10, Boston out when first chimney was invented, also first

Publie Schools hard coal stove, ete. Why a hole was left in

top of the Indian g wiligwam

School Document, No. 8, 1922,
14 Demonstrate the methods by whiech heat

Pamphlet No. 11, Boston

. . s - CY A0 0 nent '4_ ) 1.‘«'!:-'
Publie Schools ‘s distributed. School Document, No. 3, 1922,

from Boston Publie Schools, gives some :'””1

;|

r]'t* . - . 1
avior Instrument Company, : ' f
; | - experiments that can be easily carried out by

Rochester. New York., bulle-
tin on Humidity, 10c¢

teacher. Demonstrate to show how heat travels
by conduction, conveetion, and radiation. Teach-
ars should be sure pupils know what sub-
stances are good conductors and poor condue-
tors of heat and what is meant by a good or
poor conduetor of heat

15. Discuss modern heating and ventilating

cvstems. Study various hot air furnaces, hot )

rmL -
water svstems, and steam SysStems. Phis should

-

also include a study oi r}-‘*'r‘ihl forced systems

'I;.._‘Ir!i ]'i‘ ]:}_]‘:_I:l__* ]'13111*-].]“'_""* f".":Iil*.{:'-- 31;11'1:‘] :1]'.'1 ar-

tificial methods of ventilation

16. Review the main points of the unit. Then
oive some form of objective test to check pu-
pils’ mastery of the essentials of the unit
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Pupil Activities

96. Find out the rates of 1nsurance for
various types ot buildings: stone, brick, wood,

use of asbestos shingles, etc.

97. Find out about different types of fire
extinguishers and tell prineciples involved 1n use

of each. Bring in old extinguishers

28. Find out all you can about the French

chemist, Lavoisier

29. Make a survey of the different types of
heating devices used in your community, then

see if you can account for your results

sTa

30. Find out the way early homes were heat-
ed
31. Learn what systems was used by the Ro-

mans to heat their homes

32. Collect advertising material from various

dealers dealing in stoves and furnaces. Classi-
fy your material and report on 1t

33. Study and report on the ‘¢‘washed air’’
systems used in theatres

24. TList advantages and disadvantages of
common heating systems

35. Study and report on the methods of
heating and ventilating your homes, church, and
schools

96. Find out what devices are used to regu-
late humidity of air in homes

27 Work out a score card for efficient home
heating, then score your own home by vour
score card

98, Make a diagram to show the prineciple of
the cold frame

39. Study the construction and control of
various furnaces

40. Study the construetion and principle of
thermos bottle and fireless cooke:

41. Find out how much air per hour should
be supplied to each person in a room in order
that it should be fresh at all times

42. Find out why furnace pipes are covered
with asbestos

43. Summarize the work covered in this unit

by a topical outline

41
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VI1II.

HOW MAN OBTAINS AND USES CLOTHING MATERIALS

A. Fibers used for clothing

B. Use of 1*]..1‘][1”::

- {_'iiuil't‘ of (']Htllill;-_‘:

D. Care of rTnfhi:'L;__;'

Unit Objective

.[‘{r ll'q'l‘.!*. IEH" IF;I.iHl‘It“}" "'].

clothing materials 1n relation

to their hygienie value and care

Specific Objectives

. To give pupils the princi-
ples underlying the propel selee-

tion and care of clothing

2. 'Iﬁ“ Lli“' }'Hlﬂi?‘i ]illlr‘.‘n]l‘ll;t‘

of fibres used for clothing and

the |*1:1r1_;r:|1 value of each

3. To give information that
pupils to judge the

clothing they

will enable
i[ll:ul]H' of the

buy

{. To develop pride in keep

me clothing clean

0. To develop an interest in
reading articles on clothing
6. To gain a knowledge of

the properties of clothing ma-

] | P,
their ny-

i | L now li !,_‘1 01
care of clothing, how stains ar
removed rom ¢ | what
method is best for cleaning o
Bt E '1]..*

8. To gain knowledge of the

Il{“ Il.]"‘T "':\' I"T! T}[T l"llll}l1'-. :IrTEl

and means of control

Teacher Procedures

Ihis unit may be introduced by showing that
animals of various regions are adapted to dif-
ferences in temperature by special means while
man 1S forced to provide himself with clothing

to meet changes in temperature

. Guide study of clothing materials

1
a. Fibers: cotton, wool, silk, linen: where
each comes from and how made into

cloth
b. Leather: kinds used for eclothing and
how prepared

¢. Rubber: how and where obtained

2. Direct :-Tllll}‘ of uses of clothing: protee-
tion, ornamentation»r This will lead to the
question of how eclothing keeps us warm or
cool. Take up problems of how fabries con-
duet heat.

same thickness as possible and by placing each

Use four types of fabries as near

in turn on back of hand then holding a warm
iron on the cloth determine which are good and
which are poor conductors. Then explain their
use in clothing on the score of their conducting
power

Color work may enter here and some experi-
ment may be carried on to determine how

colors affect temperature

3. Teach how we ecan identify the various

clothing fibers. This should acquaint the pupil

with simple tests using the hand lens and
chemical tests. Any general science text or
clothing text will give directions for making
the tests

The pupil should get a general idea of how

to tell the fibers apart, and also what are

42
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Pupil Activities

1. Collect samples of different kinds of cloth,
mount them under headings: cotton, wool, silk,
and linen fabries. Under the heading ‘‘silks”’
get samples of artificial silk, weighted silk, silk

mixture, ete.

2. Collect samples of raw fibers (cotton,

silk, wool, ete.)

3. Make posters to show the various sources

of the chief eclothing fibers

4. Look up and report on, ¢¢The Earhest
Methods of Making Clothing’’
to 1llustrate

using pictures

5. Trace and report on history of clothing

used by man

6. Make charts to show the sources, usetul

properties, and uses of various fibers

7. Collect rubber fabries and

leathers and report on their uses and prepara

samples of

tion

8. Look up simple tests for the various clcth-
ing fibers and be able to demonstrate them to
the class. The burning tests, lens tests, are
‘-‘*iII]IIIl’. but chemical tests may also be under
taken

9. Find out the effect of strong alkali on

clothing fibers

10. Find out how soap is made and explain
why certain soaps are better to wash animal

fiber (wool and silk) in than others

11. Find out from wvour class demonstrations
Or vyour I't‘itiiill}_{ﬁ ‘n‘h'llflt- [}'}Tt‘ 01 I]Illtl'll:i].‘“ al'e

best for outer and under ;:ur:u-r.tr: for the

various seasons. also for hiking in winter or

summer (See Scout Manual)

12. Take pieces of cloth representing the
four fabrics and soil them, then wash them 1n
ivory soap using equal care. Rinse, dry, and
Then draw coneclusions on whether or
Why are most

press.
not they all wash equally well.
woolen goods dyed rather darkf?
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Evidences of Mastery

1o

clothing

know the

principal
fibers and thelr

SOUrces

2. To know the character

1stics of fibers which make

them useful for clothing

3. To be able to identify and
test ‘t.':_lli‘.rlib iiini'l'r#

4. To
materials are used as

I"Iltl:t'| -

know that non-fiber
-']-rfth;'_‘

rubber. ete.

made 1nto cloth

6. To know how stains are

removed from clothing, and

reasons of principles involved
T Iin

suitable

know how to select

clothing for wvarious
SCASOILS
8. To

know the important

reasons 1ol

I“'. pes, lx;:jti'i_ and

styles of clothing worn by

various peoples

Y. TH 1-.H"".'1' Tli:t[ T}lt" L]IJI] uI‘
clothing we wear has a direet

- |

bearing upon health

10, To know spots and stains
nay be removed from t'[iiilii]]"_"

1f proper methods are used
11. To
strong alkali on fibers ( SOaps)

12. To know that all

1'.F||!'»."u' ”Il' l'“.l'l'T H!.
Ili[u'l'.‘-%
Ccannot he l."l’IH."fi 17) Ilit’ vl 11

wayv

13. To know the four methods
of removing stains: by solution,
by absorption, by bleaching

and by neutralization

14. To know which stains are
best removed by each method
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References

Carpenter, How the World is
Clothed, American Book Com-
pany

Kinne and Cooley, Shelter and
Clothing, Macmillan

Rush and Winslow, The Science
Hf Thfn:r;_q about Us, Little
Brown

Webb and Dideoct, Early Steps

-fu ;"‘:f‘fi‘ﬂt'f'. ,\E.!l'-]t'turl

I'llitt'il
Agri-

from the
States Department of
culture,
No. 861.
from Clothing
No. 669, Fiber Flazx
Corticelll1 Silk Chi-

cago, bulletins on Silk Culture

5

ulletins

B o ¥ T3
Lr‘!:{”ri!f i)/ f'ﬁ:r.’.';rw.'

Com pany,

Pamphlet No. 6, Clothing and
Hnihftﬂﬁ J[Hh‘ .r'r"i_!f.\;, ]"nn:-[nn

Publiec Schools

Teacher Procedures

of the fabrie when fibers

are woven into cloth

the characteristies
Why is woolen warm? Why is linen used in
the tropics? ete.

4. Teach choice of clothing
After
of fabriecs are discussed the subject of choice

fibers are studied and characteristies

This prob-

of t‘]lli}lili!f_"" .‘"'}Hllliil ][H' iIlTl‘L“]llL"!'t].

lem of choice of clothing, should inelude both
under clothing as well as outer clothing

=

[ake up each

and disadvantages for outer and unde:

fiber and list its advantages
oar-
ments

Raise such questions as: Why are rain coats
materials? Why

are 1'-.'+.H'1 ]r:IT]IiIl;‘ Hli'ltf-? more '["-'1!“1‘1-”:[]!}!' Ih:tll

"

made of very closely woven

cotton ones? What fibers are useful because of

Hll"l I .“-1EJ!1|1_rt]IIIt'r-r-' 3

v. Present care of clothing

a. Find out what kind of treatment is best
for the various fibers
Use of soap to remove grease
Use of sofft
Unit V)
Use of
monia in washing

\‘-.'Ir}'

and hard water (Review

borax, washing soda, and am

wool requires greater care than
other fibers in washing
stains,

Any

give experi-

'emove various
book will

stains which ean

b. How to

ogood eclothing
ments on removal of
removed
absorption, by bleach-
[List the

!'I'!Hl'ﬂ.':'-l I LY l".,'l:l']], I!:i‘”luil,

be used in class. Stains are

by solutions, by

-

Ing, or by mneutralization.

stains that are

and be sure the princ¢iple involved in

each case understood by the pupils
6. Make a study of insect pests of clothing
ty] I damage done by the insect:; stage of
1 N -
L€ N1Story of i1nsect » h does damage to
cloth - i S 0of control
{. Use some form of objective test to cover

important points in the unit
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Pupil Activities

13. Formulate rules for the proper washing

of animal and vegetable fibers

14. Colleet samples of cleaning mixtures and

find out something of their relative value

15. Make rules or cautions for cleaning

various materials

16. Formulate cautions for cleaning with

gasoline, naphtha, ete.

17. Make a table of stains ecommonly found
on clothing and. opposite each stain tell what
method is used to remove it and the principle

imvolved

18. Try to get all stages of the clothes moth
for study; mount specimens on chart along

with samples of cloth to show damage done

19. Summarize by a t-:n]nir:ll outline the work

of the unit on {_'lnlllill;_-"

Evidences of Mastery

15. To know the life history
of the clothes moth; which 1s
the destructive stage, and how
to rid clothing of the pest



IX. MICRO-ORGANISMS AND THEIR WORK

A. Types of microorganisms—bacteria, yeast, mold and protozoa

B. Habitat

(. Conditions for ;_“IH\".TI]

D. Effect upon man

E. Control measures

F. Contributions of Pasteur, Lister, and others

Unit Objective

To give pupils an understand-
ing of microdrganisms so they
will better realize the part these
organisms play in the work of
industries and health of the

community

Specific Objectives

1. To understand the mean-
ine of mieroorganisms and
what groups of plants and ani-
mals are classed as such

92 Mo learn the characteris-

tics of the group of microor-
ganisms which determines thei

economic relation to man
2 To

;_:||H]I}

ecnemies and best friends

understand why this

contains man’s worst

4. To realize the 1mportance
of man’s kll*l‘i‘»ll'i.h_ft' of thas
oroup of organisms in order to
control them

5. To realize that all non
oreen plants are dependent up-
on other plants for their living

6. To teach pupils whether
these forms of organisms are
useful or harmful

Teacher Procedures

The unit may be introduced by a short re-
view of Unit II, in which pupils found that
green plants are the food makers of the world.
All foods which ean ;_;i‘»'i,',' energy to other forms
of living things have first been in the form of
This leads to the thought that
all animals and all non-green plants must eon-

green plants.

stantly be striving with each other for food
which has been produced by plants

1. Look up some of the forms which are

classed as microoganisms (fungi, including
bacteria, yeast, and mold; protozoa, one-celled

animals)

) ]

2. Find out the forms, sizes and abundance
of these organisms. Bacteria can be obtained
by placing a small amount of chopped hay in
a glass and covering with water. Place beans
in water. Cover both and place 1n a warm
room. In a few days examine the scum found
in each glass for bacteria, the rod-shaped bac-
teria will be most abundant. Find out some-
thing about the size of the bacteria and gen-
eral appearance. Prepare a growth medium
(Sterile nutrient agar may be
[f this

1S not possible use slices of freshly cooked po-

for bacteria.

obtained from a hospital or a doctor.
tato for media in petri dishes.) Expose dishes

of agar to air, cough in some, draw a finger

-

through some. Leave one dish untouched for

a check. Place the exposed dishes in warm
place, some in cold place, some in strong sun-
Wateh and record
changes and draw conclusions as to conditions

for growth,

46

light, others in dark place.

—
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Pupil Activities

1. Collect pictures and specimens to show
as many forms of organisms included in this
unit as possible

2. Collect plants or plant products affected

by plant diseases (Examples: cedar apples,

rusts, smuts, ete.)

o

3. Bring 1into eclass all kinds of molds you
find growing on fruit, vegetables, bread, ete.
and place them in moist enclosed vessels for
examination and observation. KXeep records.
Find out if mold will Lll‘\'i*]n[_: o1l iIl}' ]llt_*llfi,
or when bread is exposed to the air. Plant
mold on moist bread and place in covered dish.
Put one in dark and one in light. Place others
in cold place, others in warm dark places.
Then determine what are the most favorable
conditions for growth of molds

4. Bring some compressed yeast to school
and mix with water, then add a ten per cent
solution of molasses. Divide into three con-
tainers, place in different temperatures and ob-
serve after 24 hours. Note and account for any
changes, such as bubbles of gas rising through
the liquid. Can you collect some of this gas
and test it with a flame or with lime water?

Considering that you start with three essen-
tial materials: yeast, water, and molasses,
which inereases, which decreases, which remains
unchanged. You can answer this by heating
some of the solution in a flask and collecting
the distillate

5. Study bacteria by use of the scum that
collects on the top of the hay infusion.
‘Mother of vinegar’’ is a mass of bacteria
which changes the aleohol into acetic acid of
vinegar. Determine what conditions are neces-
sary for growth of bacteria

Hay infusion will contain forms of protozoa,
(one-celled animals) as well as bacteria. Find
out all you can about them. ZFind five rules
of the Board of Health depending on knowl-

edge of bacteria

6. Collect all kinds of plant diseases due to
microorganisms as cedar apples, smut on corn,
rusts, mildew, ete.
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Evidences of Mastery

1. To know what varied
kKinds of plants are ineluded in

his or
this group

2. To know meaning of sap-

rophytes and parasites

3. To know that all the
plants included in the group of
microorganisms are without

chlorophyll

4. To know why the plants
included in this Sroup are de-

pendent upon other plants

0. To know the character-
istics of yeasts and their aec-

tivities and relation to man

6. To know the echaracter-
istics of molds and their aec-

tivities and relation to man

7. To know the character-
1sties of baecteria, their activi-
ties and relation to man

8. To know conditions NeCces-
:"‘Hl:'i' fl“r ;_:';]I}“.t]l UI‘ ]]::“-;t{}ll:l‘

veasts, and molds

9. To know how molds are
aseful in the preparation of

some foods

10. To know the way yeast

1s useful to man

11. To know what kinds of
plant diseases are caused by
this group: mildew, smut, rust,
blight

12. To know what methods of
control are used in connection
with these organisms

13. To know the great im-
portance of bacteria in rela-
tion to the soil
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Specific Objectives

7. To gain knowledge of the
of the
organisms, their form of repro-

nature rarious miero-

duction, where they are com-

monly found

8. To gain some knowledge
of the conditions necessary for

orowth of the organisms

9. To gain a knowledge of

-

how this group of organisms

i1s spread

10. To develop an interest in
he reading of good magazines
and books dealing with this

unit

11. To develop an interest 1in
the reading about the lives of
Pasteur, Reed,

such men as

Lazear, ete.

References

Conn, Bacteria, Yeasts, and

Molds, Ginn
Farmers’ Bulletin, No. 490,
Bacteria and Milk, Superin-
tendent of Documents,
Office,

(rov-
ernment Printing
Washington, D. C.

Lipman, Bacteria in Relation to
Country ILafe, Maemillan

Prudden, The Story of Bac-
terwa, Putnam

Tower and Lunt, The
of Common Things, Heath

Vallery, The Iife of Pasteur,
Doubleday

SCLENCE

Teacher Procedures

Mold can be collected from fresh fruits, tops
of canned fruit, bread, ete. Examine the dif-
ferent molds and note different colors of mold,
where it obtains its food, how it grows and re-
'p!‘mlm‘t'h‘

Pupils ecarry on experiments to determine
best conditions for growth of molds

Mildew is a term applied to mold growing on
clothing, leather, and walls. Have pupils solve
such problems as why do starched clothes mil-
dew in summer? Why do dry or ironed clothes
not mildew?

Protozoa (one-celled animals) can be found

in hay infusion. Amoeba will be a common

form. Study them as to size, means of loco-
motion, conditions necessary for growth, meth-

od of I'l"l‘rl'l’)lllli'fi{ill
3. Have pupils answer questions such as the
ones that follow to make sure they can apply
the principles they have been studying
Why sweep with a moist broom{
Why sweep with a carpet sweeper?
Why use a vacuum cleaner?
Why should food be protected from street
dust?
Why should the
handling foodf?
Why do our teeth decay?
Why should dust cloths never be shaken in-

hands be washed before

llr'iill'ﬁ?

Why is milk pasteurized?

How is the water supply protected?

4. Show that some microorganisms are of
value to man (Those used in cheese industry,
those in soil. those used in fermentation, and

bread making)

5. Study the methods of protecting the food

supply

from microorganisms (Cold storage,

sterilization, use of salt, sugar, spices, and
vinegar. drving of foods and other common
ways of protecting foods)

underlying prinei-

-

Be sure pupils know the
ples involved in protecting food from micro-
organisms

6. Review the unit briefly by use of pupils’
topical outlines. Test pupils on essentials of

unit

-

—

e —————
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Pupil Activities

7. Find out about soil bacteria and their
value to men. Find and bring into the lab-
oratory some alfalfa or clover showing nodules

on the root. Explain why the nodules are there

8. List ways in which mieroérganisms are of
value to man, also in what ways they are harm-
ful

9. List ways in which food can be protected
from miecroorganisms. List the prineiple in-
volved in each method, and give advantages and

disadvantages of each

10. Learn why preserves and jelly keep with-
out being sealed air tight; and why salting

meat keeps it

11. Look up the lives of Pasteur and Lister

and report on them

12. Summarize the work on the unit by a

topical outline
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Evidences of Mastery

14, To know that yellow
fever, malaria, and sleeping
sickness are caused by certain

lrl'titl}?_l}:[ :LIHi Iillt ]1}' ].J:H'tl'liil

15. To know the cont ribution

of Pasteur, Lister, and others



HOW MAN PROTECTS AND IMPROVES THE HEALTH OF THE
INDIVIDUAL AND THE COMMUNITY

A. How the individual’s health is protected

B. How the community is protected

C. How scientific knowledge is applied to the present

problems of everyday living

Unit Objective

To develop the pupil’s prae-
tical knowledge of personal and
community health and his will
to practice and cooperate in
maintaining and improving this

personal and community health

Specific Objectives

I. To teach pupils that mi-
croorganisms are spread in

various ways, many of which

can be controlled l"}' the indi

vidual or the community

2. 1o

of the responsibility of keeping

gain an appreciation
fit as the best way to prevent

attack of Ir1ir'1'1ri|1';:|r|j- ms

3. To show that many super-
stitions about disease have been

proven false by medical science

4. To show that patent medi
cines are to be avoided

h:n '[‘H lh*‘l.'t']l.ilr H | u}Ju]u*snmt'
and intelligent respect for ad-
".‘.t'l]

vice and work of trained

doetors and such

board of

nurses and
organizations as

health

6. To develop an interest in

observing various sources of
disease dangers and to aid in

eliminating them

Teacher Procedures

Knowledge of the nature of germs and how

they produce toxins, grow and reproduce,
which 1s fundamental to an understanding of
this unit on health should be briefly reviewed

from Unit IX

. After a review of microorganisms take up
the problem of how these organisms spread and
get into the body

2. Present

means of
What dis-

eases have been most prevalent in the last 40

natural and artificial

protecting imdividuals from disease.

or 50 _\'t*:u'a.’ What diseases have been almost

completely overcome in the last 50 years?
What are the most successful means of control
and prevention of contagious diseases? How
does antitoxin treatment of diphtheria differ
What diseases

are 1n the experimental stages? What is meant

from vaceination for smallpox?
by immunity and how is it acquired?

J. Guide study of care regarding health con-
ditions in the home and individual protection

from disease
a. Precaution against spreading colds
b. Care of foods
Attention of wounds

Disinfectants and antiseptiecs of value

in home
Use of sunlight

H‘“l“'”“'."—f of ]i;._:-ht cases of measles, ete.

Lo proper authorities
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Pupil Activities

1. Find out about early theories regarding
diseases and how they have hindered the prog-
ress of the human race

Collect information from older people i1n the
community in regard to traditions, charms, and
superstitions regarding health

Find out the earliest beliefs of primitive
tribes regarding cause of disease

Look up the following:

What classes of I'l‘{IIJ]l' were ]ri‘lIllifT_i"] 10
practice surgery for many centuries?

What did people of the fourteenth and fit
teenth centuries believe regarding plagues and

epidemics?

What methods were used in treating diseases?
Colleet information regarding the history

of the practice of medicine

2. Find out how seientific methods of solving
problems differ from unscientific or haphazard
methods

How to distinguish a scientific truth from a
superstition

Collect advertisineg material and labels of
patent medicine regarding any false or un
scientific methods of handling disease

Look up how scientific methods proved that
mosquitoes were carriers of the organism that
aused malaria

Learn how the results of scientific thinking

are a benefit to man

3. Make a table of common diseases to show
how the organism causing the disease leaves the
body, how the organism is carried, and how the

Ul'gilnir-:m enters the body

4. Make a survey of diseases of the com-
munity with suggestions of causes and reme-

dies

5. Make a study and report on the health
laws of the community; give reasons for each

law

6. Study methods of handling food in stores
of community; give suggestions for improve-

ments with reasons

Evidences of Mastery

1. To know how certain mi-
croorganisms that cause disease

are spread and carried

9 To know what means are

necessary to prevent and con-

trol l':llthl;‘_{i:nll# disease

3. To know that good health
1s the best 1nsurance against

attacks by disease germs

{. To know how the various
Hjii‘!'luli]‘.;_t?i?illb!'llﬁ- that cause dis-

ease enter the Lm]}'

5 To know what i1nsects are
carriers of disease and to know
how these insects carry the

various diseases

L

6. To know the Life histories
of the wvarious i1nsect disease
carriers and how they are con-

trolled

7. To know the dangers ars-
ing from false pretensions and
unscientifiec methods of treating
disease and to know dangers
which arise from lack of scien-

tific thinking and investigation

8. To know requirements of
the Pure Food and Drug Act

4. To know how the ]HH!}'
overcomes and develops Yesis-

tance to disease

10. To know how germs cause

disease (production of toxins)

11. To know how artificial
immunity for certain diseases
may be aecquired (small pox,

diphtheria, and typhoid)

12. To Lknow what means
are necessary to prevent and

control contagious disease
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specific Objectives
7. To develop a wholesome
interest in reading articles
dealing with health
8. To develop an interest in

f_rnml health

keeping 1n g
9. To gain an appreeciation
of the achievements of gscien-
tific  knowledge 1in 1mproving
and lengthening human life
10. To gain a knowledge of
the work done by city, state,
and national governments 1n
protection against disease
11. To realize the responsi-
bility of all eitizens in the pre-
vention and control of disease
A . L

12. To realize the contribu-
tions of modern seience 1n mas-
tering the problems of daily
living

13. To gain a permanent 1n-
terest in present and future
possibilities of science 1n rela-

tion to human progress

References

Blount, Health, Allyn and
Bacon

Bulletins from the United
States Public Health Serviece
and the United States De-
partment of Agriculture
3ulletins from local and state
departments of health

Hvygeia, American Medical
Association

Publications of American Medi-
cal Association, Chicago, Ill.,

,Urfﬂf‘flr’ f"u‘.".r' 3 c:.-n‘f j"{F,J’,f 'S
The Great American Fraud

Publications issued by the
American Association for
Medical Progress, 370 Seventh
Avenue, New York City, How
Pasteur Convinced the World

Ritchie, Primer of Samtation,

World Book {;‘ump:m}'
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Teacher Procedures
4, Guide study of methods used successfully
to prevent disease

a. Loecal: (1) determining whether indi-
vidual is susceptible, as by use of the
Schick test in relation to prevention of
diphtheria; (2) vaccination and 1ts
value; (3) Pasteur treatment for rabies;
increasing bodily resistance for the
control of disease: (4) proper care of

sick; (5) duties of health officers
b. State and federal: (1) food inspection;
(2) protection of water supply; (3)
sewage and garbage disposal; (4) build-
ing regulations; (5) laws regarding
)

pure food and drug laws; (8) state

working hours; (6) health clinies; (7
regulations in regard to licenses for

doetors, nurses, ete.

5. Have pupils study responsibility of the
individual for health of the community
a. Health conditions about homes
b. Reporting unhealthful conditions about
homes
Ca ('1-t'rpf-r:1tiu11 of individuals in control-
ling diseases
d. Responsibility in obeying the laws per

taining to health

6. Show what recognition is given to those
who make outstanding contributions to scien-

tific knowledge

7. Show how the public press contributes to

seientific information on health

8. Sum up the main points in the unit and

oive some form of objective test
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Pupil Activities

7. Make a survey of community to determine

the possible causes of epidemics

8. Study the fly menace in community and
suggest control measures. Know the life his-
tory of the fly.

stage of the fly?

How does borax kill the larval

9. Bring in water from pond or rain barrel
1f in spring or fall and try to get all stages
of the life history of

Find out how oil prevents growth of mosquitoes

the common mosquito.

10. Determine methods of exterminating rats

and mice

11. Study and report on the water filtering

plant of your community

12. Determine methods of testing the purity

of the town’s water supply

13. Find out how wvaccines and antitoxins

were discovered and how they are prepared and

used
14. Learn how to disinfect a room

]'-l' I{'l‘}'lhl't oI I;ihtl._’l‘_, ]’{lﬂ‘h_. Hi'[lii'li. and

others

Evidences of Mastery

13. To know the community
18 organized for the control

and prevention of disease

14. To know how the proper
care and treatment of ecertain
diseases aid i1n the building up
of bodily (tuber-

culosis)

resistance

15. To know the contributions
Lister,
l\:ni'!l_* 5“1-{'],]‘}1']{. :‘l!'kll f_!”lf‘]':'i

of men like Jenner.




XI. MACHINES FOR DOING WORK

Unit Objective

To understand the workings

-

of the six simple machines,
their eombination into complex
machines, and the iIH]"'I'T:HH'a'
of inventors in perfecting new

and better machines

specific Objectives

1. To review man’s condition
as it must }l:i‘a'l* }Jt‘t‘l] ]wqu T]u'
perfection of machines

e 10

that all work can be expressed

gain the conception

as the ]Il'm]m"t of force times

r]iht:illl'ff

3. To get the conception that
energy is the capacity for do-
that it

mg work: cannot be

[‘['r'-;itq'nl or |11"-'T,l'=l"-.'!*1l, ]1’.11 Cdll

be changed from one form to
another:; that it 1s measured in
work units: that it can exist as

kinetic or potential enerey

4. To

ciples of the six

understand the prin-

.-‘i1|1||1t* ma-
lever. wheel and

chines: axle,

i]'lf'lill"i{ ]flf’lTIf", SCIew,
pulley: and to

of the law of

wedge,
learn the use
moments 1in golv-

Ing machine problems

To ]*'I'._]'!] to recoenize 1]11*

sented in the

T"'-f"" Or h;’*"'-“- of machines renre-
' ]

\k}}?xi'}}l:'_lrfplrl ]JII-I

ball

l=!i§ ﬁt'i:*,

cracker, sausage orinder.
bat, oars.

"h"n'th“:l‘-_‘*, axXes,

block and tackle, vises, scissors.

.. - 1-
car JackKs ete.

6. To

mechanical

learn the

meaning

advantage and

-

Teacher Procedures

1. Assign pupil reports on the life of man
have been as a tree dweller,
Have it
brought out that man has inereased his ability

as 1t must ave

dweller, and on through the ages.

to do things by the invention and perfection
of machines

2, Use a lecture demonstration in which the
Ii”ihj_f of
employed to establish the conception that work

known weights known distanees 1s

always involves a force acting through a space.
Do mnot leave the impression that this force
Teach the ex-

must act vertieally, however.

oral

pression of o

work in foot pounds and

centimeters

3. Show that energy may be lost as far as
an individual person is concerned but that 1t
merely changes its form, probably to that of

heat, and is not ultimately lost

Set up a lever and demonstrate the
lifting of heavy weights with smaller
here the l'nnf.'!*]ltiull

ones, Introduce

of mechanical advantage. Bring in the
law of moments by having pupils cal-
FD and F'D’

the demonstration set-ups.
Pupils like them

culate from several of
Assign many

]t'\.'t'I‘ ['JI'H]%]UIH.*,
If a wheel and axle model be available,
and show that the law
One can show that

demonstrate it
of moments holds.
the ‘.‘.']liﬁ't'l Hlil.l Iix]t‘ i.-‘» 1!‘:!':1']}' ad ll'wu']lii-

cation of the lever

Demonstrate the inclined plane.

Have

pupils record all everyday examples o

Qhow how the law of

Show how to calculate

it they can.

moments holds.
the mechanical advantage of the in-
clined plane. This 1s a good place to

introduce efficiency
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Pupil Activities

1. Prepare oral or written reports on man’s
condition before the discovery and perfection
of machines. Prepare imaginary stories of
how the principles of the wheel and axle, lever,

and inclined plane were discovered

‘)

2, Work numerous problems involving a
knowledge of the two factors of work. Cal
culate work done by one pupil or the entire

school elimbing one flight of stairs, ete.

24 Make lists of t‘lemp]{'h of wasted energy

:'tllll decide what has become of 1t 1n each case

4. Work numerous problems on levers. iSee
saw problems make good omes. For the work
in géneral science the weight of the lever may
be ignored. Learn to calculate ¥, k7, D, or D
from FD=F'D’ when three of the four quan-
tities are known. For b, ¢, d, e, and f, arith-
metieal problems involving everyday appli-

cations may be used

5. Learn to recognize the type or types of

machines listed under objectives

6. Calculate mechanical advantage of pulley
systems, inclined planes, levers and the wheel

and axle

7. Work several problems involving the find-
ing of efficiency from data concerning ‘‘work

in’’ and ‘“work out’’

8. Tear up old bhicycle wheels to study ball
bearings. Bring advertisements for oils, ball
bearings, ete. Pupils should learn to see the
scientific facts underlying such advertise-

ments

o
|

Evidences of Mastery

1 '['.) Iu' 11]:1(‘ 1O tl[:l‘u"{ g !

}"{j]]"}- '_-«.‘-.._utl 11 -llll'-tli'll |,-.,' : ]...\_"

who can pull with a forece of
90 1bs. ean lift 250 lbs. Could
he lift any more than thisf
How much? What 1s the me
chanical advantage?

2. To be able to work such
]*[LI]JI’!‘IH."‘ as: two ]m}'w are see-
sawing on a board 12 ft. long.
One weighs 140 lbs. and 1s 4
feet from the fulerum. The
other boy 18 eight feet from the

fulerum. What does he weigh?

3. To be able to work such
problems as: a man rolls a 200
|lb. barrel up a 12 ft. inclined
plane, one end of which 18 3
ft. off the ground. He applies
a force of 60 lbs. What is the

efficiency of the inclined plane?

4 To deflne work, energy,
mechanical advantage, and

efficiency

-

5 Mo deseribe two means of

reducing frietion

6. To explain what causes a

‘‘hot box’’ on a railway car




specific Objectives

be able to calculate it from
information concerning a ma-
chine

-_—

7. To learn the meaning of
efficiency and to be able to
calculate 1t from information

concerning a machine

8. To become acquainted with
the meaning of friction and to

learn ways used to eliminate it

References

Barnard, Tools and Machines,
Silver Burdett

sond, With the Men Who Do
Lhwngs, Secientific American

Burns, The Story of Great In-
ventions, Harper

Forman, Stories of Useful In-
ventions, Century

American Inventions

and Inwventors, Silver Burdett

Reynolds, How Man Conquered
Nature, Macmillan

Mowry,
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Teacher Procedures

d. Explain the secrew as a modified in-
clined plane. Again the application of
the law of moments should be stressed.
Problems here may be omitted

e. Mention the wedge as a modified 1n-
clined plane

f. Demonstrate the pulley. Show that the
law of moments holds. -f"llltif}' the con-
cept of mechanical advantage and also
that of efficiency. Assign numerous

problems and the diagramming of pulley

systems with advantage of 1, 2, 3, ete.

5. Use an informal recitation to realize this
objective. Pupils enjoy trying to name the
kind or kinds of machines I'{"IWI't'H!‘!ltE'il in the

complex machines

6. Show that mechanical advantage 1s the
ratio of force overcome to force applied in all

machines

/. Call up the fact that, 1if a machine were
perfect, one could get as much work out of it
as 1s put into it. Show that no machine 1s
perfect and that the ratio of ‘“work out’’ to
can never be 1.

‘““work 1n’ Assign problems

involving this concept

8. Show that machines serve us best when
their efficiency is high but that frietion re-
duces efficiency. Show the use of oil in re-
ducing friection. Demonstrate the principle of
roller bearings by means of sticks of chalk
under a book. If possible exhibit roller and
ball bearings. Have pupils clip advertisements
of oils, balls bearings, and roller bearings from

magazines
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X1I.

Unit Objective

To understand the prineciples
involved in the operation of
those machines dependent upon

alr or water pressure

Specific Objectives

1. To
that air occupies space, that it
that 1t

pressure, and that we are mov-

gain the conception

has weight, exerts
ing around on the bottom of

an ocean of air

2o how

can work under water by aid

understand men

of diving bells and caissons

3. To understand the opera-

tion of the windmall

review the

4. To
of water pumps and siphons

u}_lt'l'iiii::tl

5. To get an understanding

of the operation of air brakes

6. To make a study of mis-

cellaneous devices dependent

upon air pressure such as an

hammers, vacuum cleaners,
plumber’s friend, vacuum ecup

tires, ete.

-— m
| = J,U

that water pressure is great and

L‘.HiTl the f‘[_!]‘ii‘.'t'l’lfin“

that it increases with depth

8. To understand the use of
water wheels in converting the
vater into

energy of stored

mechanical and electrical energy

9. To understand the operas
tion of the hydraulic press

MAKING THE FORCES OF WATER AND AIR WORK FOR US

Teacher Procedures

1. Demonstrate that air has weight, that it
occupies space; recall experiments concerning
air pressure performed in the unit on weather.
Review the use of barometers in measuring

altitudes

2. Invert a glass and thrust it into a large
olass jar filled Call attention to
the faect that the water does not fill the glass

with water.
because air cccupies space. From this IHU["{‘L‘{I
to the explanation of the diving bell and cais-

SO11

3. Have pinwheels cut from paper and ar-
ranged where the wind blows. Explain how

these illustrate the action of a windmill and
how the windmill is used to convert the energy

One

might eall attention to ways of inecreasing the

of moving air into a form useful to man.
power of a windmill

4. Recall the faet that pumps and siphons

depend upon air pressure for their operation

5. Assign diagrammatic drawings of air-

brake systems on trains. Explain how the

brakes are automatically set if a car should

break loose from the main train

6. If possible bring air pressure devices to
lhr*f'hihs room :[Hf] ﬁflul}' Ihf%]l iHHf[TUI lif T]H?

pictures. Demonstrate the use of plumber’s

friend in removing obstructions from water

pipes

7. Call attention to the fact that the water
pressure per square inch at any point in a body

-

of water equals the weight of a column o1
in eross section and as high as
Demonstrate

with the

water 1 s(. i;L
T}l‘i' 1_-1!=Er‘_“h “i‘ t]lp ;Ii\.-i.“ I“]inr'
does 1necrease

that water [*!"‘.**ELII*.‘

lIr'[}T]l
58
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Pupil Activities

1. Fill a glass with water, place a cardboard
over 1t; 1nvert; why doesn’t water force card-
board off? Why do we punch two holes in a
can of milk? Why do we not place our mouths
over the entire opening when drinking from a
bottle?

2. Diagram diving bells and ecaissons and
explain how they make it possible for men to

work under water

n

3. Make windmills from paper and wood

4. Try to siphon water from a bottle stop-
pered with a one hole stopper through which
the siphon extends. Why doesn’t 1t work? Try
to suck the water from a similar bottle. Re-
peat, using a two hole stopper. KExplain re
sults

5. Visit railway station and locate, 1f pos-
sible, the air pump on the locomotive, the con-
necting air lines between the cars, the air
tunl-;r:., the I':‘r']illlll'l':-;, H]]ll connections of the

pistons with the brakes. Why can one man

Pt

brake a train better with air brakes than 2O

or 30 could with hand brakes?

6. Bring to class and study medicine drop-
pers, soda fountain straws, ink wells, chicken
waterers, tire gauges, automatic milk skimmers,
aneroid barometers, vacuum cup basket ball

E-‘-.hu{‘:-i, Il'l.n:]li;r’_l‘l'#_, ete.

7. Report on cases of submarines being un-
able to withstand the great pressure encount-
ered at considerable distance below the surface.
Illﬂ:ltt‘ d I'Illnlrl'l‘ IIH.”HHII and lm]ti 11 Lvlumﬂl
the water: notice how it becomes smaller at

inereasing depths

8. Hand in diagrams of overshot, undershot,
and Pelton water wheels. Visit a hydroelectric
plant to observe conversion of energy ol Trun-

ning water to electrical energy

0. Diagram hydraulic press and work nu-

merous problems on it. Report on 1its uses

Evidences of Mastery
(’U”'f??: f-"{m CLe II'FL.\'r o

1. Air

pressure of

normally exerts a

pounds

IH‘I' r.(llltl I'e IHE'}I

2, When a foree is applied
to an inclosed liquid it is {rans-
mitted..o........ ... to all parts

of the

|

3. Siphons or pumps would

not operate i1f i1t were not for

1. _\][ 'li]'Lu.'-..”“p }1

on mountains than at sea level

2. Water ecan be Hi[lllllllt‘il
over obstruetions about

feet ]Iif_"'ll

6. Barometers are used to

Inmeeasure

Questions

I. The small piston of an

hydraulic press has an area of

2 sq. in. The large piston has
an area of 32 sq. in. ‘What

force on the small one will lift

1600 Ibs. on the large one?

i)

& o “'h:lt ]1|:l]{1-.-' coca t*ul:l ]'i:éﬂ

when you suck on the straw?

3. Would a siphon work in
a vacuum? Give reasons for

Your answer
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References

Corbin, The Romance of Sub-

MATrIne f‘.qx!‘{;im eri ng, ],iliiiill-

{'lrtt

Williams, Thinking it Out, Nel-

S0I1

Williams, The

Modern ]f;!;ﬂlm_f.r't'uf,f. LipIiiIr

cott

Romance “_;'

Teacher Procedures

8. Review the conception of kinetic and po-
tential energy. Have pupils caleulate the po-
tential energy of given bodies of water at a
given height above their outlet and show how
this energy by means of water wheels and tur-
bines, is transferred to other forms. Stress
the importance of full utilization of available

water power

0. Present Pascal’s law of the transmission
of forces in liquids and sketch section of hy-
Ask elass to look. for
laboratory

draulic press on board.

the advantage of using 1t. If a

-

hvdraulic press he available demonstrate the

lifting of pupils with small columns of water,
Assign hydraulie press problems and show how

to work them
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XIIT. ELECTRICITY AND OUR DAILY LIVES

Unit Objective

To develop an appreciation
of the importance of electricity
in our daily lives and to help
pupils understand something of

its generation, nature, and use

Specific Objectives

1. To develop in the pupil an
appreciation of our dependence
upon eleetricity and things
electrical. such as liehts, irons,
toasters, fans, 7refrigerators,
radios, street ecars, telephones,
telegraphs, automobiles, and

airplanes

2. 10 !1!'1111*!'41'111@ .*-‘uimt'ThiH_';
of the different ways of gener-
::'til‘._:_‘ ['Ir;'tT-[u_“i[}"

a. Statie, by rubbing eb-
onite on fur and glass
on silk

b. Current, from Voltaie
cells, ordinary dry cells,

and dynamos

3. To get an understanding
of the nature and use of clec
tricity, including

a. The difference between
conductors and non-con-
ductors

b. The T:t‘:"l'rr::!_‘n' for a

1

closed circuit
current

d. Chemical eflects of a1
current

e. Power from electricity

£ The induction ecoil and

1ts uses

Teacher Procedures

1. Have pupils prepare a list of the modern
devices and conveniences of which we would
be deprived if all means of generating elec-

tricity were suddenly lost

2. Demonstrate that there are two kinds of
static electricity, that like charges repel and
unlike charges attract

Pupils can carry out their own experiments
with statie eleetrieity, using rubber combs on
woolen cloth or glass rods upon silk. Call to
their attention the fact that lightning is static
electricity on a large scale. One can study to
advantage the use of the lightning rod and the
drageing chain underneath oil truecks

Introduce current electricity by the assemb-
ling of a Voltaic cell. Show that the plates
must be of different materials. Take an old
dry cell to pieces and show that it 1s a modified
Voltaic cell. Follow this with text assignment
over cells and dynamos. The introduction of
the subjeet of the dynamo takes more time and
care., The fact that needs first to be estab-
lished is that lines of force are present near
the poles of a magnet. With a coill of many
turns attached to a sensitive galvanometer one
can show that a current can be set up Lj.'
thrusting a magnet in and out of the coil, but
that current does not flow while magnet is still.
One can demonstrate also that a current can
be generated by rotating a coil between the
!...T_.-a of a horse shoe magnet

The important faet to be firmly fixed in the

71

Tr.j!lil] i':l Th" ]"’i]*lll 1“ T!!I'lt (I f‘.‘H'-"f,-J" ”;' clec-
tricity will flow in a closed coil of conducting

e when the number H_f" [ines Hf forc fa"H-'II‘_,-.-’
thirouah the cotll as i."i?a'ff."_r',f_'-.f.lr_ ]_1”””“_ this
le demonstration of the dynamo with a
lem of this nature: ‘‘You have seen a
.E_x-I.:;!:_n- ,'.i*'f'-"fl'.h‘ l.‘lt""?liri?:\.', but the current
was a very feeble one; write out and hand in

ways of making a dynamo which would turn

out a much larger current *’

62
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Pupil Activities
1. See (1) under Teacher Procedures

Ll

2. Make a pith ball from the inside of a
corn stalk and suspend with a silk thread. Rub
a rubber comb through the hair and bring near
the pith ball. Why is the ball first
attracted and then repelled?

vesult ?
tub glass on silk
and bring near the ball which has been charged
with the rubber rod. Explain what happens
Tear up an old dry cell, a radio B battery or
a flashlight battery. What parts here take the
place of the zine, copper, sulphurie acid, and

Voltaie cell

Is a dry battery really a dry battery?

beaker of the demonstrated n
class?
What is the purpose of the sealing wax? Re
produce textbook drawings of dynamos which
show the coils of wire turning within a mag-
netic field.
an old telephone magneto while a friend turns
the erank. Locate the essential parts of the

magneto

3. Last all conductors and non-conductors you
can. Hand in a written explanation of why
insulation must be used on electric light wires.
Make a collection of old light bulbs.
you prove that there is a vacuum inside the
bulb? SONEe

bulbs now are filled with

How can

Why is this vacuum necessary?
nitrogen; what 1s
the advantage of this over a vacuum? Tear a
bulb to pieces and trace the current as i1t would
have gone before the bulb was burned out.
Make a diagram showing a battery, a switeh,
light bulb. Indicate how a
‘“short’’ Hlight occur. Connect the ]Hrit“r& of
an ordinary dry cell with a small hairpin.
Note the heating effect. How 1s this effect

used in fuses?

and a small

ring in articles plated with nickel, silver,
cadmium, ete. Sketeh a typical electroplating
bath showing the anodes, articles to be plated,
the solution used, and the source of current,
Take an old storage battery to pieces—note
attachment of outlets and
connections on top of the battery. Iind the
insulators. Make a list of all the devices in
which electricity is used to produce motion.
Sketeh induction coil, labeling source of cur-

series

plates to

Try to hold the current outlets of

Evidences of Ma stery

*\]Jilif}' to deal

OXereises as:e

with such

1. Why

mobile or airplane run without

would mnot an auto-

electriel Ly :’

2 J':.'\'I']Zlill JHII."-I"-;

are used to prevent fires and to

fully how

protect electrical appliances

i

o. show how the }H':H‘Th't‘ of
putting pennies in burned out

Luses 1s dangerous

I I':\;jr]:liu E}li‘ r“ﬂ‘l‘!‘*'r!f‘t‘ ]u.“

tween s dynamo and a motor

9. What are three wavs in
which the current output of a

dynamo may be increased?

0. Make blackboard drawings
of series and parallel connee-
tions of lights and explain why
parallel wiring is to be ]rn:
ferred for house H_’_:hfill_{_{

-Uri]if}' to

pass t-]l.ii'l't Ve

tests, such as the following ;

[. Materials which will earrv
an electrical current are called

..........................
--------------------

2. The deviece used to open
and close a cirenit is called a
o. Our house lights are con-

=y

L1

nected in

4. If the

creased the current is

resistance is de-

—

2. Deviees used to break the
cireuit in house wiring when
the current becomes lT:iHj_J‘t-:'nu_»:-

ly high are known as

................
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Specific Objectives

g. The transformer and 1ts
uses

h. Measuring electricity

i. Series and parallel wir-

ing

References
Adams, Harper’s Electrieity
Bool: for Boys, Harper
Baker, The Boys’ Second Book
of Inventions, Doubleday
Willoughby, Practical Elec-
tricity for Beginners, Manual
Arts Press

Teacher Procedures
Point out that current output can be In-
creased by inereasing the number of turns of
wire, the strength of the magnet and the speed
Nothing demonstrates better the
simple dynamo than the magneto from an old
Herein can be seen the

of rotation.

fashioned telephone.
magnets, the rotating coil and means of turn-
ing it. By touching the outlet points and
turning the crank one can get first hand in-
formation concerning the generation of a cur-
rent. At this point a visit to the local power
plant is valuable

3. Demonstrate that some materials are con-
Demonstrate that a
closed for current flow.
Have broken and light bulbs
brough in to demonstrate broken circuits. Dem-
onstrate heating effect of a current. Show how
fuses operate and have pupils bring in old
burned out fuses. Show the necessity of using
fuses for safety and the danger of the practice
Demon-

some are not.
necessary
burned out

ductors,
circuit 1s

of using a penny in place of a fuse.
strate a simple storage cell by means of sul-
phuric acid, lead plates and a source of direct
current. battery will
send cut away sections of batteries which teach
well the ordinary
storage battery.
electricity in electroplating and
electroplating lowers the cost and inecreases the
tsefulness of articles. Demonstrate the attrac-
tion and repulsion of magnetic poles. Sketch a
Explain its oper-

Some manufacturers

construetion of the
Demonstrate the

very
use of

show how

simple direct current motor.

If one be available, let it be used to
that magnetic attraction and repulsion
The same prin-

ation.
show
are responsible for its action.
ciple is employed 1n other electric moOtoOTS.
Demonstrate induced currents with hand made
i nduetion eoil. If a good induetion coil be a-
vailable demonstrate how a sufficiently high
voltage can be obtained to cause quite a spark

to Jjump AcCross a gap and show with a Lh”-k_

board diagram the part played by the induction

iLiCa

the ignition system of the automobile.

"t*” i?':
Qketeh transformer and show that it and the
induction eoil work upon the same prineiple,
that a current will flow in a closed coil

namely,
of force threading

if the number of lines
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Pupil Activities

rent, circuit breaker, secondary coil, and spark
gap. Sketch a ring transformer. How does the
transformer resemble an induetion coil? How
do they differ? Sketch a transformer hook-
up which will step up 1100 volts to 535,000;
one that will step down 660 volts to 110 volts.
Calculate the cost of using a 550-watt iron for
914 hours if electricity sells for 10c per kilo-
watt-hour. Draw series and parallel connections
of lights and show why one is better than the

other for ordinary house lighting

4. Read gas and electric meters

GENERAL SCIENCE

Evidences of Mastery

6. The fine wire inside a light
bulb 1s called the ..ocoeemeaanen......

7. The fine wire i1n most

bulbs is made of ...... ol e i :

8. A device for measuring
current flow 1S AN .oevreeeeeeeeeienaees
9, If 110 volts cause a cur-
rent of one ampere to flow
through a wire, what 1s the
resistance of the wire¥ ............

_ohms

10. The metal most used for

eleetrical conductors 18 eeeee......

11. A device for raising or
]{l‘.‘u’t‘*l'i?l}_,{' ’xultil;_{l" of an alter-

nating current is called a ........

12. A storage battery is test-
B g A e s
13. The metal most commonly
attracted by magnets is .............
14. A device for changing
mechanical energy into elec-
trical energy is called a ............
15.' A machine for changing
electrical energy into mechani-
cal energy is called a ..............

16. We buy electricity by the

17. A current flowing through
a coil around an iron core forms

18. Ordinary electriec light-
ing current has a voltage of
19. The voltage of a three-
cell storage battery 18 .coo..........

20. The first type of incandes-
cent light bulb was invented

R
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Teacher Procedures

through the coil be changing. Show the voltage

ratio of the two sides of the transformer and

stress the usefulness it has in stepping up and

down alternating currents

Present briefly Ohm’s law: I=—=E/R

Show that watts—amperes x volts

Teach pupils how to caleulate the operation |
cost of common electrical devices at current
rates per kilowatt hour. Demonstrate parallel
and series wiring of lights. Have pupils work
out the reasons for the use of the ]':ll':l”t'l
wiring 1n preference to series
H
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Notes by Teacher




Unit Objective

To cultivate in the pupils an
appreciation of the part played
by communication in our mod-
ern life and to help them un-
derstand how devices for this
communication operate

Specific Objectives

1. To develop in the pupil
an appreciation of the fact
that much, 1f not all, of our
modern mode of living depends
upon the existence of depen-
dable and speedy methods of
communication

)

2. To bring before the pupil
the conception that communi-
cation has not been always as
1t 1s now; to show the different
stages through which 1t has
passed, and to point out that
the labor and thought of many
men have been necessary for
the development of the systems

we now use

3. To understand the work-
ings of our postal system
a. The duties of the post-
man, both wurban and
rural
b. The reason for putting
stamps on letters and
packages
¢. The meaning and use of
insured and registered
mail
d. The part played by the
mail clerks, both in the
post offices and term-
inals; also on the trains

XIV. COMMUNICATION

Teacher Procedures

1. Conduct elass discussion on the importance
of our postal system. Show the condition that
would result 1f postal accomodations were
htt}[r[n”l for one week

2. Assign reports on how Indians used smoke

signals; the ride of Paul Revere and the Pony
Express. A class discussion following the re-
ports will help

3. Assign reports on the personnel and
workings of the postal system, the use of
stamps, the use of postal insurance and regis-
tration

4., Demonstrate the principles of the electro-
magnet, showing with a simple magnet, made
there before the class, that the flow of elee-
tricity through the coil is necessary for the
magnetism of the core. Follow this with an
assiecnment in the text which deals with the
technical explanation of the telegraph. Tell
them that they will find an electro-magnet in a
telegraph set but that it may differ 1n appear-
ance from the one demonstrated to them. Start
a contest to see how many can find it. The
following day use a lecture-recitation during
which the teacher draws on the board, or has
a pupil draw, a diagram of a simple telegraph
sender and sounder. If a set be available, set
it up and ask for explanations of how any
sort of message can be sent with a thing that
merely clicks when one closes the switeh., Use
the next recitation period in practicing the
Morse code, either with the telegraph set or
with pencil and paper

5. Introduce the work on the telephone by
drawing upon the board an electric eircuit in
which is a segment made up of carbon gran-
ules and ask the class what would probably be
the effect upon the flow of current of pressing

the carbon granules closer together. Then call

68
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Pupil Activities

1. For the most part, pupil activities for

this objective are suggested in the teacher pro-
cedure. Contrast presidental campaign methods
of one hundred years ago and those of the

| gt

present

2. Look up the history of the Tl']t'_;j'.ii}l}l. 11S-
ing one or more of the following references:
The Story of Great Inventions }.:..' Burns, T/
BUL{J"H Own Bool U_,f- Grreal Inventions ]u.‘s'
Darrow, Wonders of Physical Science by Foul
nier d’Albe, The Conquest of Aiwr and Ether
by Williams and others. These reports are to
.I“?J j;i‘{t‘]l before the class or submitted in the

form of themes

3. Pupils can bring to class stamps of dif-

ferent denominations, special delivery stamps,
receipts for insured and registered mail, wrap-

I‘#i!l;_{h’ for [J:H'L:!;_:U.w %T:imlnwl ‘¢ Insured’’ or

‘‘Registered’’., The teacher procedure sug-

gests sufficient pupil activity for this objec-
tive

4. Hand in a carefully made diagram show-
ing a telegraph system including the battery,
L.abel all

parts and beneath the diagram, trace the flow

]{i‘}', HJHIH]{‘I', and wire connections.
of the ecurrent, given the funetion of cach of
the parts named. For those who feel com-
I}ﬂti‘nt to attempt it there can be inecluded in
this system a relay with an explanation of its
funetion and the way in which it does its work.
Boys of experimental turn of mind should des-
eribe ways in which a simple telegraph set can
be made from very simple, cheap matenals.
Others can set up real sets between their homes
and practice upon code messages. The entire
class could take up the learning of the code as

a I]l‘n‘ic-{'l

-

5. Perform experiment with tuning forks
which shows that one vibrating tuning fork will
set another fork of the same frequency into
vibration. Report upon instances where win-
tli_r"d'H ]I:i'\.i‘ lri'i'!‘l ]ll'-_r];l‘}t IJ}' ]:I!';_;l' t‘)i}l]u:-ilrh}i or
blasts, as a proof that sound is an atmospherie
disturbance in most 1nstances. Hand 1n a

carefully made diagram showing a telephone

69

Evidences of Mastery

.

‘
cl.,

b.

To understand

Insured mail
Registered mail

H}n'f'l:t[ 11!'11}‘-. *'[’}'

2. To give a floor talk on

.

b.

als

rI‘}ll' nece *-"'F"n. f.u} :nufi
communication 1n our
II]r_rl]l'lH ]’Tt‘
The life of Bell. Morse,
Oor :\]Hlt'fllli

To -ii:!j,;'r':ﬂ'u and 1'K]llltill

telegraph system and telephone

. To write a brief diseussion

of the

]ll*“l:

principles underlying

3T Tu ]*.".‘*]”Hl*l t'll!ll't‘“}' 1o

such test i1tems as

ol

b.

s

d.

.'I-

The instrument which
closes the ciremit of a
telecraph  system  is

called the ___..

Before any object can
oive off sound it must

than SAvV1

o
yAiIgs,

Rather
‘CWires

sound’’ we should gay,

carry the

VAT ES U CATY Y oo aremeseneenss
In a telephone, the car-
bon granules are found

in the

The source of current in
a telegraph system is a
An eleetrie current flow-
ing in a coil around an
iron core makes an ...

Why 1s bare wire not
used 1n making an eclee-
tro-magnet?
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Specific Objectives
e. The air mail

To understand how a

simple telegraph set works

a. Magnetism; natural and

electro. To demonstrate
that an electro-magnet
funetions only so Jong

as the eurrent flows

b. The funetion of the
}JfItTl‘l}'. the ]-;1'}'. the
sounder, and the It"]l:_‘n'

¢. The necessity of some
code 1n a r-}'r*fl'l'll of this

sort

To understand how the

ft']l‘llhli'lli' UIH‘I'Htl"?-Z

a. To show that all gound
comes from wvibrating

H] I"il'i‘t?i

b. To show that the vi
brations of one body
may be transmitted

through the air and thus

set another vibrating

¢. To understand how this
prineciple 1s :tjnj-'uml 11
the transmitter of a tele-

]thIH‘

d. To understand how a re-
ceiver changes a vary-
ing electrie current into
itltt‘]]i_’_:'ﬂjll' sounds

(Sound does not come

over the wires)

To understand how the

radio operates

a. To show that celeetro-
magnetic waves set up
by one conductor pro-
duce eleetrical ecurrents
in c¢onduectors around

which they pass

Teacher Procedures

to their minds the fact that sounds such as
explosions or thunder may so disturb the air
that windows are broken. Tell that the two
facts thus presented are at the bottom of an
understanding of the telephone. Assign the
text material which deals with the telephone
and the following day have either a demon-
stration telephone or a diagram on the black-
board. Make the diagram on the board, and
o0 slowly enough to ask members of the class
to give the name and funection of each part as
it is represented upon the board. When 1t 1s
complete, the teacher can begin the explanation
of the u}u'r':ltjun of '(hl‘ ti‘It'}-hHIn'. }!‘.H'Eil‘.:_i ]IHH_‘]I
of it in the form of questions. Rather than
saying, ‘‘The voice of the speaker causes the
diaphragm to vibrate and this compresses and
then releases the carbon ;,'IIEI]I_III'H”. 1t 1s better
‘“What cffect
will the voice of the speaker have upon this
little diaphragm?’’ and ‘‘What will the wvi-
bration do to the little earbon granules inside
When the explanation 1s

to {Il."L't"IHII this 1n two Illlt"r;titllir-il

the transmitter??’’
complete, let each pupil know that he will be
called upon soon to make the diagram and ex-
plain the operation, either orally or written.
This will probably stimulate them to ask ques-

tions which they have withheld to this point

6. If at all possible, demonstrate that elec-
tro-magnetic waves are set up by a spark gap
in operation. This can be done with the use
of an induction coil large enough to give a
strong spark and a erystal receiving set. From
this point on, one will be confined pretty
largely to text readings and blackboard draw-
ings for explanation. Most of the new texts
have a fair explanation of the way sound
waves are used to modulate the 1'lt'f'T'I'rn-l:::l;_L‘Il*’f.ilﬁf
waves and how these modulated waves are re-
ceived and interpreted by the receiving set.
Likewise. there are good explanations of the
the vacuum tube,

L

funetion .‘1I111 construction of

the loudspeaker and other accessories

s
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Pupil Activities

system, consisting of transmitter, source of

current, wires, induction coil, and 7receiver,
Label all parts and beneath the diagram, trace
the flow of current, giving the funection of cach
of the parts named. A class trip to the tele-
phone exchange might be made by the class,
requiring, however, that each pupil hand 1n the
following day a written description of the trip
with definite statements as to what things were
learned. If a discarded telephone be available
it can be taken to pieces and many of the im-

portant parts of it located

6. Since the radio involves many principles
and facts beyond the scope or understanding
of the I"l]’iI of general science some of the cx
Hand

in diagram showing the principal parts of a

planation will, of necessity, be omitted.

sending set designed to send only code messages
with dots and dashes. Label all parts and be:
low the diagram state the function of cach.
Include source of current, induction coil, key,
spark gap, ground and aerial. Also, make sim-
ilar diagrams showing crystal receivers and
vacuum tube receivers. Some may memorize
the symbols used in diagramming radio hook-
ups, such as ground, condenser, spark gap,
battery, aerial, ete.

Radio can be used to teach location of cities.
A large map of North America should be
placed on the bulletin board and as pupils re-
port stations heard with home sets, a colored
pin should be stuck through the map af these

points. This can be a class project

Evidences of Mastery

h.

k.

ITl.

11.

0.

Why are telegraph gsets

=8 ;__’_ruliiltlt.'-.i 24

How many years has the

telegraph been in use?

Explain what 1s meant
by the statement ‘‘The
world 1s much smaller
than it was 100 years
ago’’
When was the telephone

invented ?

When was the wireless

telegraph invented?

('ull]tl

phone, or

telegraph, tele-
l':ll]ill ‘l.\.'-:_l!l{
without electro-magnets?

Why ?

How 1s the tl'li'[l][ni’il‘
r‘11£1i'liilt' Lo 1]1[: tl']l"
To the radio?

ograph?

Why 18 a

Ilt'wfml 11 a h'lt*]llmlu',

diaphragm

wireless, and telegraph?
Which one

America claim as her

cannot

own ?
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Specific Objectives

b. To show how these
effects ean be utilized in
the sending of code
messages with a simple
spark gap set

c. To explain that different
results can be obtained
by modulating the out-
golng waves by means
of sound, and that these
modulations, received
and interpreted by the
]'l*t'ri\'in:__[ set ;,;iif.'- rise to
sounds similar to those
made at the sending
station

d. To explain somewhat
the working of the
crystal and vacuum tube

]lHW@TiH; sets

References
1
Baker, The Boys’ DBook of In- I}
Ui :”H-HH.‘*'. Uuljldl’tl;;}' ' |
|

Bond. With the Men Who Do
Things, Scientific American
urns, The Story of Great In-
ventions, H.:Hl-t‘!'

Caldwell and Slosson, Science

Remaling the World, Double

day
(Collins. The Boolk of Waireless
Tel n’I'fi"Fh‘rf and Tel ‘,ufrn,-,-; 4 I

Appleton
}I"llll”ut’l'*t‘]‘. ]!‘;“ )’:fi_",",. f_.r.",. |'
of Edison, Harpe: |

Morgan, The Boy Electrician
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Notes by Teacher




XV.
Unit Objective

To understand our modern
means of transportation and to
appreciate the steps necessary

in its development

Specific Objectives

1. To get some i1dea of prim-
itive transportation and the
stages of improvement leading
to the present

2. To understand our modern
means of land transportation,
consisting of steam and electrice
trains,gasoline cars, and trucks

5y o e

underlying water trans-

understand the main

facts
port ation

4. To learn how man can fly

References
Chamberlain, How We Travel,
Macmillan

Collins, The Air Man, Century

HOW THE WORLD RIDES

Teacher Procedures

l. Assign pupil reports on travel during the
time of the tree dweller, on Indian travel, the
first
alirplane ete.
tion that would result if all our modern means

locomotive, the first steamboat, the first
Let one group picture the situa-

of transportation were to be stopped for one

month

2. Explain by drawings, models, and lecture,
the main faets underlying the operation of the
steam engine and turbine. Show how the
power of the steam engine is used to turn the
locomotive wheels

Recall the electric motor and show how 1t 1s
used in moving street cars, interurbans, and
trains. Call attention to the over-head wire and
the trolley for completing the circuit

Demonstrate the energy of an explosion of a
mixture of gas and air. Explain by blackboard
drawings how this energy 1s ntilized 1n gas
Assign pupil reports on the opera-

Conduct expedi-

engines.
tion of a 4-cycle gas engine.
tion to the school shop or to a garage 10 see
the relation of the engine to the rest of the
Spend some time on the use of other
Indicate the simil-

car.
essential parts of the car.
arity of operation between the car, truck, and

]r];_: motor busses

Demonstrate Archimedes’ prineiple. Show
that a floating body displaces exactly its own
weight of water. Assign reports on the de-
velopment of water transportation, including
mechanically driven oars, paddle wheels, and

the modern [ll'f_}p{_*“!__}l'

4. Draw an analogy between the floating of
objects in water with the floating of gas filled
balloons in the air, and show that crafts that
float in the air must displace their own weight
of air. Consider gases used to fill them; com-
pare the lifting power of the different gases.
Consider the advantages and disadvantages of
as compared with the

lichter-than-air ecraft

heavier-than-air craft
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Pupil Activities

1. Prepare oral reports on the probable and
known steps in the development of transporta-
tion. Ineclude the domestication of animals and
their use in serving man’s needs. Consider the
use of sleds, carts, the first boats, the Roman
oalleys, the stage coach, the first steamboat,

the first locomotive, airplane, ete.

9. Copy diagrams of simple steam engines,
labeling all parts. Go to the railway station,
observe locomotives and find all the parts possi-
ble

Added 1'r]'flji‘['t51
pop off valve; distinction between fire tube and

w

Discover use of sand tubes,
water tube boilers

Discuss the advantages of electric trains over
steam. Locate on maps those regions using

most electric trains

3. Prepare diagrams showing relation of en-
Prepare sketehes showing
Obtain data con-

gin;_}:-‘. to [Jl‘l_r]:i"“i'*!'r-f.
side and stern wheeler boats.
cerning time required for Columbus to sail the
Atlantic, their
carrying capacity. Formulate reasons for the

dimensions of modern liners,
cheapness of water transportation as compared

with land transportat 101

4. Visit the local air field and report on the
construction of any planes seen. Give oral re-
ports on the work of Langley, the Wright
brothers, and others prominent in aviation de-
velopment. Make paper gliders and model
planes with rubber band motors. Write to the
Chief of the Air Service, War Department,

Washington, D. (. for records in aviation

)

Evidences of Mastery

1. Locate and give the use of
the following parts of a steam
engine: ecylinder, piston, con-

necting rod, fly-wheel, slide,

valve. eccentrie

2. State on what two strokes
of a gas engine both valves are

l']i_}:-?i*il

2. State on what two strokes

one valve 1s open

{. Explain why a steam en-
ogine runs more smoothly than
a gas engine of th® same num-

ber of eylinders

function of the
cluteh, differen-

tial, induetion coil, spark plugs,

5. Give the
transmission,
cam shaft, and timing

gears

6. Explain the statement that
‘¢ Modern inventions have made

the world much smaller?’

7. Tell why a steam engine
15 called an external eombustion

engine

8, Tell

swim 1n salt

why it 1s easier to

water than 1n

fresh water

9. Solve: A flat bottomed
hoat is three feet wide and ten
feet long. How many pounds
of cargo must be placed in it to

make it sink one foot more?

10. Tell for what is each of
Robert
Fulton, James Watt, Langley,
the Wright brothers, Lindbergh

the following noted:

11. Describe fire tube and

water tube boilers

12. State the function of the
arburetor on a gas engine
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Teacher Procedures

For the heavier-than-air eraft begin with a
consideration of birds, calling attention to the
fact that they are heavier than air and cannot
depend upon the principle of flotation to keep
them up. From there go on to kites. Show
they are kept up by the wind. Show that an
airplane 1s different only in that 1t moves
through the air and is not tied. Bring out the
importance of the partial vacuum above the
wings. Study the history of aviation: the
Langley machine; the Wright brothers; Lind-
bergh; Byrd’s expeditions; Wilkins’ flights.
Have pupils get facts concerning average plane
speed, speed record, transcontinental record,

- the longest distance flight, the flight of longest
time, refueling in air. It 1s thought that the
average textbook does mnot deal adequately
with the subject of aviation to suit the average
high school boy. Any teacher feeling capable
will do well to try to keep abreast of the latest
developments in the field and discuss them with

the pupils




APPENDIX

Reference for pupils

Barber, Lessons in Secience, 1925, Holt

Bowden, General Science, 1923, Blakiston
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Twiss, Teaching of Science, Houghton Mifthn

Bulletin No. 26, 1920, Reorganization of Science in Secondary Schools, Bureau of
Eduecation, Washington, D. C

Bulletin No. 13, 1925, Bibliography of Science T'eaching wn Secondary Schools,
by Glenn and Walker, Bureau of Education, Washington, D. C.

Tests and books on testing

IJ[‘I]T“]' I}Illlli“ Si‘-llf',“} (+E7¢ ,"ihr ;Nﬂ'f'fll'. TG e Y’-\r-“;
])*-J“'Hillg', It}f"”.’*’" “‘f jH.f.f,.llf',h':'IHrf.H;ff- _T.' sts 1n Scrence . { IIH't‘I'H][}' l'jf {.1i|il.'ftj__{-:_l [}I'U‘HH
o T . 1*|_ e 'i_ !_.: O r 1_;) . . = - 2 - O
Dvorak, General Science Tests, Forms R-1, S-2, and T-2, each 50c I_llx;__‘;. o 2o,
Public School Publishing Company, Bloomington, Illinois
Giles, Schmidt, and Osburn, Wisconsin General Scvence Tests, Eau Claire Book
and Stationery Company, Eau Claire, Wis.
(_)I]l‘lLIIS Hl”.l Sl._]:.l]‘*'r‘ {}h j.i""{’."'g'..i‘f :[Tl‘ :"'s'rf.“f, ll\rililll l.;'llll‘; (1””1}”111}-
.. 8 FTT W . i - . 'L | - ) m ) . "
Powers. General Science Tests, Bureau of Publications, Teachers College, Col-

umbia University, New York City
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Ruch, The Improvement of the Written Exa mination, Scott Foresman

Ruch, The Objective or New Type Examwnation, Scott Foresman

Ruch and Popenoe, Gens ral Secience Test, Form A and B, each $1.30 per pkg. of
95: this includes a manual of directions, key, percentile, graph, and class
record, World Book Company

Ruch and Stoddard, Tests and Measurements in High School Instruction, World
Book Company

Russell, Classroom Tests, Ginn

Toops, Gene ral Science Tests, Institute of Research, Columbia University, New

York City
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