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I, BACKGROUND OF THEHORY OF GENERAL SCIENCE

A. Historical

’

both inside and outside of the school organiiation, which demanded the attention

of educators. The most radical changes outside the school were the spéciali-
zation in industry induced by inventions of various kinds, the crowding of
large numbers of people into cities and suburban areas, and the improvement
in communication and travel. The outstanding changes within the school
organization were the destruction of faith in the transfer of skills and
habits from one field to another, the arousing of a new faith in education
based upon individual differences, and the new idea of the social value of
education. There was a great incréase in the number of pupils seeking high
school education, and this fact, coupled with the changes that were taking
place within and without the school organization, brought about a demand
for a new type of school to meet the changing conditions,.

The school systems of most Huropean countries had a "Middle School"
which accepted pupils from the elementary schools and passed them on to the
upper secondary schools or to the continunation schools where the courses
were more highly specialized. Iiost of the elementary schoois of these
countries covered six years worke. The curriculum of the "Middle School" was
of a general nature and provided opportunity for the pupils to explore many
fields of knowledge. In this country, there developed in Berkéley, Baltimore,
and several other large cities a new type of school organization. 7hese
experiments were watched carefully by the leading educators, and there grew
out of these experiments a new type of school to care for the seventh, eiéhth,

and ninth grades. <This new type of school was called the;ﬁqnior high school.

1

During the early part of the 20th century, conditions began to arise,
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B, Fanction of the Junior High Schoo;.

Along with the development of the new type school there came the
oontrovers& over just what its function should be. The following functions
have been iaid down by Te He Briggs:

"], To continue, in so far as it may seem wise and possible
and in a gradually lessening degree, common integrating education.

"2. To ascertain and reasonably to satisfy pupils' important
immediate and assured future needs.

"3 To explore by means of materials in themselves worth
while the interests, aptitudes, and capacities of pupils.

"4, To reveal to pupils, by materials otherwise Justifiable,
the possibilities in the major fields of learning.

"S5e To start each pupil on the career which, as a result of
the exploratory courses, he, the school, and his parents are convinced is

1

most likely to be of profit to him and to the investing state."

In order to meet these functions the following curriculum was

2
proposed:-
Subject No. of Periods per Week
7th Grade 8th Grade 9th Grade
English | 5 5 5
General Mathematics 5 5 5*
General sScience 3 3 5
Sociel Studies 5 5 5
Physical rducation and Health 2 2 2 |

1 7. He Briggs, Functions of the Junior High wchool, The Classroom !

Teacher, X, (1927~-28) pp. 28~59. z

2 Ibid p. 64




Subject . No. of Periods per Week
7th Grade 8th Grade 9th Grade

'Activities' | 5 5 5
Iusic ‘ | 3 3 5*
Fine Arts é 2 b*
Shop and Home Management 5 b 5-10*
Study or Adjustmentv 5 5 3
Foreign Language b* B*
Business Training 5* b*
Agriculture b* 5*

Total 40 35-L5% 25-=15%

*Blective studies to be offered in order to make the curriculum fit
local conditions or individual needs.

Ce Aims and Objectives in Science Teaching in the Junior High School

The junior high school was established primarily as a testing place
for the interests, aptitudes, and capacities of the pupils. Because of their
natural inguisitiveness, they demand a knowledge of the principal facts of
science with which they come in contact in their every-day lives. '7The
following quotation from W. L. Eikenberry states the aim of teaching science
in the 'junior high school:-

"It appears, then, that the primary aim in science teaching

is: (1) to instruct the pupils in that scientific knowledge which is valuable
as a preparation for life activities; (2) to use this knowledge and the pro-

cesses of its acquisition in disciplining the mind in the scientific methods

)

(3) to impart an insight into the nature and organization of the environment,

80 far as time and the limitations of the mind permit: sedondarily, to use

the materials of the course to train in right habits and to develop desirable




ideals, tastes, and appreciations ¥*****, It is the mission of general
science to explain to the pupils those natural phenomena that have interest
and signiéicance for them, and to impart fb them such additional kmowledge
as their interests and needs demand."5

The committee which constructed the tentative course of stud& in
general science for Indiana, states the following objectives for the teaching
of general science:-

". To provide through a series of experiences an understanding
which will enable the learner to cope with and appreciate his environment.

"2. To develop the appreciation of the fact that science offers
excellent solutions to man's diversified civie, social and industrial needs.

"3, To engender through a series of experiences a sustaining love

4
for scientific reading, investigation, and thinking."®

Thus the junior high school becomes an integral part of the educational

system of the country, having for one of its purposes the exploration of the
prpil's interests, aptitudes, and capacities. In order to accomplish this
purpose new content material was included in the field of social studies and
mathematics. There were also placed in the curriculum new courses in sciencse,

music, fine arts, physical education, home economics, and business training.

3 W. L. Eikenberry, The Teaching of General Science, Chicago,

The University of Chicago Press.
4 Tentative Course of Study in General Science, Uepartment of

Public Instruction of Indisna, Bulletin No. 100E-1.




II. USUAL PRACTICES IN GERERAL SCIENCE AS TO LABORATORY
WORK |

’ Ae. Introduction
From its beginning the junior high. school has lived up to one of
its chief purposes = the exploration of the pupil's interests, aptitudes, and
capacitiess N0t only has it given the pupil a chance to investigate the
fields of knowledge but it has also given the teacher a chance to experiment
with the various methods of teaching the subjects. The field of science is
not different from the other fields in this respect. lany methods have Dbeen
tried in the teaching of general science but gradually throughout the years
one method after another has been discarded until at present there are only
two outstanding methods; namely, the lecture-demonstration and the laboratory
methods. It has not been definitely proved which of these methods is the
better, but some of the conclusions of research work on this problem are sub-
mitted in an attempt to show what progress has been made in solving this
problems

B. Lecture-Demonstration vs. Laboratory Method of Instruction

in General Science

The following is a composite study of several studies that have
been made to dstermine whether the lecture-demonstration or the laboratory
method is better for the teaching of general science, This study was made
by #1lliott Re. Downing and the method used by the various investigators is as
follows:-

"Phe method of conducting the experiments in the investigations
reported is approximately as follows: On the basis of general intelligence
tesbas or such tests and the pupils marks, the pupils to be instructed are
divided into two or more sections, each pupil in one section having a mate of

approximately the same intelligence in each of the other groups or sectionse.

5



In the case of the labbratory work the pupils are given their instructions

- @ither orally or in writing and proceed with the work without assistance from

the teacher. In the lscture~demonstration method the instructor, as he per-
formed the experiment, uses the same language found in the laboratory in-
structions with, of course, a change in the personal pronoun. He avoids any
instruction by direct exposition. The text book work, recitation, and note
book work were alike for the several sectionss. In other words, the attempt
is made to keep all of the elements of the experiment identical except the
one variable - in the lecture-demonstration method the experiments are per-

1
formed by the instructor; in the laboratory method, by the pupil.”

1 Elliott R. Downing, "Comparison of the Lecture-Demonstration

and the Laboratory llethod of Instruction in Science," School Review,

XXI11, pp. 688-97,




. 2
, TABLE I
IMMEDIATE TESTS
i -
Lecture~ Laboratory
I Demonstration method
method
{ Numbers Number Number
} ) Average Average
{ Investigators of of of per cent per cent
1 Scores Scores
i Exercises Sections |Pupils
§ per
i section
i
Anibal (1) 25 2 23 60,71 56,45
| snibal (2) 10 2 17 71.11 68,35
| |
Cooprider (1) 24 3 14 72455 70480 %
Cooprider (2) 12 4 17 63¢ 76 62,70
Cunningham (1) 13 2 12 64433 61.15
Curmingham (2) 12 2 10 60430 55420
Kiebler and woody 14 2 - 60453 59.68
Wiley 3 3 8 56430 56460

l

|
2 Elliott R. Downing, ops cit., ppe. 688.

|

|
‘r
?
|
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3
TABLE II

DELAYED  TESTS

1'ime Betwesn Averagé Tercentage Scores
Investigators Ppesentation Lecture- Laboratory
Demonstration iiethod
and Teste Method
Anibval (2) 5-months 28* 38*
Cooprider (2) 1-month 34474 35409
Cunningham (1) l-month 46410 49,50
Cunningham {2) 3-months 30.50 34.60
Kiebler and i/oody 2-weeks 58.51 59430
Wiley 4-waeks 38.30 32.70

*P-gcores on the Rich test.

3 Elliott He DOWl‘ling, Opo cito, ppo 6890

S




"Conqlusions. The lecture-demonstration method yields better re-
sults than the laﬁoratory method in imparting essential knoﬁledge and is more
economical of time and expense. This is true of both bright and dull nupils;

"The lecture-demonstration method appears to be the better method
for imparting skill in laboratory techniquée in its initial stages and for the
solving of new problems.

"Oral instructions are, in general, better than written instruction

4
in the 1ectnre-demonstration method but less effective in laboratory worke"

The following tables were prenared and conclusions were reached
by George V. Hunter and Oscar H. Edinger from a study made by the cuestionnaire
method of the methods of teachinge science at the Junior and 3Jenior high school

levels. Oumestionnaires were sent to 1200 schools located in every state in

the Union. The selection of schools was from a carefully rrevared list ob-
tained from sovernment sources and from vprivate information with reference

to the schools. They received B20 answers, 206 from junior high schools,

117 from three year hich schools, and 197 from four year hizh schools. Dhe'
same questionnaires were sent to the 40 members of the National Assocliation
for Resesrch in Science Jeaching, from whom they received 28 replies. By
weighting the replies the followingz tables “verc constructed to show tendencies
rather than actual percentaces of the use of the various methods of teaching

indicated:

f %21110tt R. Downing, ops, cite .
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Text
Reference
Laboratory
Demonstration
Jiscussion
rield Jork
Projects

Others

llethods of Teaching slementary Science in

Teachers

16475

13,38

8457

20435

19.08

11.75

2460

7.31

Figure 1

Teachers

Text 18.35
ieference 14.59
Laboratory 10.98
Demonstration 20,08
discussion 20456
Pield .Jork 6.88
Projects 8.81
Others LJ 1.49

figure 2

5

6

10

Wational issociation for 2esgearch
in Secience Teaching

Text

Reference
Laboratory
Demonstration
Jiscussion
Field Vork
Trojects

Others

15,10

14.64

8.40

20430

17.84

10,29

10.98

e

the 7th - 8th Grades

FNational ‘issociation for Qesearch
in Zcience leaching

Text
Reference
Laboratory
Jemonstration
Jiscussion
Field .jork
Projects

Others

liethods of Teaching General Zcience 9th Grade

14,91 -

14,53

9.36

17,78

19.50

10,51

11.28

L_J2.10

»

5 Geo. He Hunter and Oscar H. Bdinger, "liethodology in Science at the

Junior and Senior-High-3chool Levels,"” Science Zducation.

6 Ibid.




Teach

Text

Reference
Laboratory
Demons tration
Discussion
ield .Jork
Projects

Others

ers

16427

16.10

16.62

13.78

18.09

7435

8459

_J 1.16

figure 3

7

11

liational 'ssociation for lesearch
in Zeience Teachin

Pext

Rgference
Laboratory
Jenmonstration
Discussion
Field Jwork
Trojects

Others

lMethods of leaching Llementary “iology 10th Grade

Teach

Text
Jeference
Laboratory
Jemonstration
Discussion
Pield Jork
Projects

Others

ers

17.84

11.64

19479

18.80

18.85

4.09

6478

[ 1250

Figure 4

8

16,

79

13,

17

14,

47

15,

50

17.

82

11.1

1

7449

Je61

lational issociation for esearch
in Science eaching

rex

Reference
Laborstory
Demonstration
Discussion
Tield ‘ork
Frojects

Others

Methods of Yeaching Chemistry 1lth Grade

7 Geo. He Hunter and Oscar . ldinger, op., cite, 1P

8 Geoe Re Hunter and Oscar H. Zdinger, op., cite, DD

20,21

11.98

17,64

17.21

15,90

8.47

8.71

59.

40,

___J 2439
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12

Teachers ' National Association for Research
‘ in Science Teaching
Text 19.03 . Text 20.21
Reference .. 12.0é .Reference 10,92
Laboratory . 19.81 ’ Laboratory 17.81
Demonstration 18.66 Demonstration 13.11
Discussion 19.89 Discussion 19,94
Field iWork . 4,39 ' Field ‘Work 7465
Pro jects 6467 Projects 7637
Others J 1.31 Others 355
- Figure 59

Methods of Teaching Physics 12th Grade

"The above material is submitted as indicative of certain tendencies
in our science teaching. It appears that the teaching of science at the
Junior-high~school level is much less static than 2t the senior-high-school
level; teachers are much more willing to experiment with their students, and
are evidently approaching subject matter from the student angle. 4t the
senior-high-school level, however, if one reads the answers to the guestionnaire
carefully, it is obvious that the work is much more formal, that teachers are
much more concerned in tesching subject matter than in teaching children and
that there is in many parts of the country pressure brought to bear by the
colleges and universities for the acquiring of subject matter rather than
attitudes which should come from work in science. It is evidence that even
with our best leadership, there is room for improvement in teaching science at

10 :

this level.™

During the spring of 1930 an extensive questionnaire was sent to

9 Geo. R. Hunter and Oscar H. Edinger, op., cit., pp. 40.

10 Ibid.
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every teacher of science in the 2167 accredited schools of the North Central

- Association. Sets of blanks were returned from 1802, or 83.1 per cent, of the

schools. These replies represented the opinions of 5481 teachers having one
or more classes in science in these schools. . Among the findings of these
questionnaires, the methods of laboratory work in use revealed the following:

"With biology and general science the model number of teachers used
a combination of individual pupil experimentation with teacher and pupil
demonstrations; with chemistry and physics a majority of the teachers used
individual pupil experimentation exclusively. « « « » 85.7 per cent of these
(general science and biology) teachers used some form or other of thé demon-~-
stration plan. uxclusive teacher demonstration was”used by a relatively small
percentage of teachers, except in general science."l1

In an investigation to determine the relative effectiveness of
teaching scisnce in the high school by a "freedom" method and one of the con-
ventional methods, Rudyard K. Bent reaches the following conclusions:-

"In the light of the gualitative results of this experiment and
of the instructor's observations, it would appzar that the method to be
employed would depend upon the teacher's philosorhy and purpose. If general
science is meant to be merely exploratory and to create scientific interest,
a eonsiderable degree of freedom may be allowed. If, on the other hand, the
main object of the course is propaedeutic and if the burden of it is the
mastery of scientific principles fundamental to sequent courses, the subject

matter probably should be dictated and outlined by the teacher and a conventional

method of instruction employed.

11 Francis D. Curtis "The Teaching of 3cience in the Secondary

Schools of the North Central .issociation, Science Education XVII ppe. 10
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"Regardless of the purpose, however, .it is probable that more
freedom than is customary may safely be allowed general science pupils in both
the planning and the executing of their wérk. Loss in time and the vexatious
frustratioﬁs of the trial and error method méy be more than compensated for

iz
in the larger opportunity which a relatively free method affords."

.

The National Survey of Secondary Schools found the following trends
in the instruction of science:- |

"Observation of class room teaching and the different suggestions
given in the courses of study indicate great confusion as to the method to
be employed in the teaching of science. 3ince the great majority of school
systems leave the choice of method to the tesacher, it is evident, that, be-
yond the prescription of topics to be taught, the course of study has little
effect upon the day-to-day teachinge. « « o o

"The analysis of courses of study and class room observation indicate
certain practices which may be considered as innovating and hence should be
carefully examined and evaluated by those who are engaged in curriculum
building and who are desirous of improving science instruction. The
practices are as follows:-

"(h) Teacher or pupil demonstration has replaced individual
experimentation to a marked degree in the junior high school. A great increase
in the use of the demonstration method is also observable in the specialized
courses.

"Phis list of innovating practices does not necessarily indicate the

12 Rudyard K. Bent, "Comparative uffectiveness of a Freedom Methbd

and a Conventional Method of Teaching High 3chool 3c¢ience," School Science

and Mathematics, XXXIII, ppe 773-76.
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changes that should be brought about in the teaching of science. The trends
do, howevser, diSclose the variations from the dominant practice which may well
result in pprogress and which, as already stated, should be given careful

consideration by those who are undertaking the improvement of instruction in
13

science at the sedondary school level."

Ce Conclusions
From the above data it seems that the 1ecture—demonstration method
of teaching genéral science is the better. However, the laboratory method
in most cases seems to be about as good. 3Sinee thers are not enough data
at present to determine fully which is the better of the two methods, it
seems that better results will be accomplished by a combination of the two

methods.

15 wilbur L. Beauchamp, Instrauction in science, United States

Department of interior, Monograph lio. 22, (1932) pp. 61-63.




IIl. EXPERIMENTS FOR LABORATORY WORK IN GENERAL SCIENCE.

A. The Problem.

The junior hisgh school pupil is placed in an enviromment that
is teeming with the products of scientific fesearch and the application of the
results of £his research to the solutions of khe problems of civilization.
Sudh things as the automobile, the airplane, the radio and other electrioal
devices, the weather, the earth's crast, the heavens, and many other things,
are of rnuch interest to pupils of juniof high schooi age. The committee
that made the tentative course of study for general science in Indiana
has constructed several teaching units from the scientific material that
is of interest to pupils of the junior high school. There is a need for a
laboratory manual to supplement this course of study. It is the purpose of
this paper to present a group of experiments that are suitable for use in the
instruction of general science as prescribed by this course of study.

B. Procedure in Solving the Problem.

As each uwnit of the state course of study in general science
was studied several experiments were tried, both by the lecture-demonstration
and the laboratory method, and the ones that seemed best were kept. As they
were reorgénized and written inpo form they were sent to a teacher in a rural
school who used them in teaching science in the eighth grade. Upon the
criticisms and suggestions of this rural school teacher many of the experiments
were reorganized in an attempt to make them more valuable for use in the rural
schools_as well as the small high schools. An attempt has been made to keep

the apparatus simple and yet show the scientific principle involved.

16
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EXPERIMENT Noe. 1

o C A Field Trip

Our Natural Environment

i Aim: To acquaint the pupils with the factors of our natural environment.
Device: A field trip to a vacant lot, a field that has not been plowed for

several years, or to.a woods.

Procedure: What are the things that surround you? Which things are
necesséry for you to have in order to live? Name the things that
nature provides without the assistance of man. As a supplement
to the trip have the pupils bring to school pictures from magazines
or papers that illustrate natural environment. NMount these pictures
and place them on the wall of the school room for future reference.

axpected Achievements: The pupils should become familiar with the factors

of the natural enviromment,

References:

Pieper and Beauchamp, 7pp. 23.
Wood and Carpenter, Ppe. 2~-40.
Smallwood, teveley, and Bailey, pp. 49, 163-4,. 266.

Hunter and Whitman, pp. 18-19.

Powers, Neuner, and Bruner, pp. 387-409,
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EXPERIMENT No. 2
' A Field Trip

Our Artificial Environment

Aim: To show how man has changed his natural environment.

Device: A field trip to the main street of a town or about the school

house and grounds.

Procedure: What are the things man has done to change his natural environ-

ment? Which of these things has made life more enjoyable for man?
What are some of the problems that man must solve as a result of
these changes in the natural enviromment? Has man been successful
in solving these problems? Explain your answer? As a supplement
to the field trip have the pupils bring pictures to school that
illustrate man's artificial environment. IMount these pictures
and place them on the wall of the school room near the ones illustrat-
ing the natural environment in order that they may be used for
comparison and future reference.

dxpected Achievements: The pupils should develop some idea of how and why
man has changed his natural enviromment. They should also have a
knowledge of some of the problems these ehanges have made for man.

References:
Smallwood, Reveley, and Bailey, ppe. 266-267.

ifood and Carpenter, pp. 8-14.

Hunter and whitman, ppe. 625-628.

N A oy T3
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EXPERIMENT No. 3
‘i . T A Laboratory txercise

Chemical and Physical Change

Aim: To demonstrate chemical and rhygsical change.
pparatus:s A splinter of wood, two test tubes, a piece of broken window
glass, and an alcohol lamp.
Irocedure: Place a splinter of wood in one of the test tubes and heat it

until the wood is completely charred. Hold the piece of broken

window glass at some distance from the mouth of the test tube in

the smoke. ‘/hat forms on the glass? What forms on the mouth of the
test tube? In what way do these things resemble the original piece
of wood? Vhat has happened to the piece of wood? Hold a lighted
match in the smoke that comes from the test tube. uxplain what
happens.,

Fill the second test tube about half full‘of water and heat it
until it boils. Hold the piece of broken window glass in the steam
that comes from the fest tube. hat happens to the glass? How does
this material compare with the water in the test tube? How did it
get from the test tube to the glass? Hold a lighted match in the
steam that comes from the test tube. ixplain what happens. Compare

the change that takes place in the wood with that which takes place

in the water.

4As a supplement to this experiment have the pupils wrap a damp cloth
around a bright new nai; and observe it for several days. The clpth
should be kept damp. Have them dissolve some salt in a dish of water

and let the water evaporate and note what remains in the dish.

f
| g
i

| constitutes a physical and what a chemical change.

Expected Achievements: The pupils should have developed an idea of what
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‘References: ) ‘
pp. 53, 59, 328-329, 501-502.

Pieper and Beauchamp,
Wood and Carpenter, pp. 112, 123, 431,

Smallwood, Reveley, and Bailey, pp. 28.

Hunter and <hitman, pp. 23-25.

pp. 309-323.,

Powers, lieuner, and Bruner,
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EXPERIMENT Noe. 4
A Field Trip

A Study in Animal Adaptation

To study a grasshopper to determine how it is adapted to its natural

environment,

Device: A field trip to a grassy plot containing grasshopperse

Procedure:” Have the pupils scatter out in the grass and search quietly until

each has found a grasshopper. Have them observe the grasshopper for
some time. How does the grasshopper attempt to hide in the grass?

How does its color compare with the color of the grass? How does

it move about in the grass? How does the grasshopper eat? Compare the
size and length of the rear legs with the other legs. How are the
claws of the rear legs an aid in jumping? Vhat adaptations aid the
grasshopper to live in its environment? /hat are some things that are

a8 hindrance to it in its environment?

Expedgted Achievements: The pupils should have formed some idea as to

why . » a grasshopper is able to live in its environment.

References:

Watson and Bedell, pp. 173-194.
Wdod and Carpenter, pp. 8-9.
Smallwood, Reveley, and Bailey, pp. 21-24.

Honter and Whitman, pp. 26=27.

Powers, Neuner, and Bruner, pp. 48~49.
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EXPERIMENT Noe 5
A Demonstratiqn

Oxygen and its Troperties

To generate oxygen and show its propertiese.

Apparatus: A test tube, a small amount of sodium peroxide, and a small

splinter of wood.

Procedure: Place a small amount of sodium peroxide in the test tube and

add a few drops of water. The chemical action will liberate oxygen.
Light the splinter of wood and when it has burned a short time blow out
the flame, and while the splinter is still glowing, thrust it into the
test tube of oxygen. Kotice what happens. .hat effect does oxyzen have
on the burning splinter? What is the color of the gas in the test tube®
Does it have an odor? Can it be poured from one test tube to another?

Is oxygen lighter than air?

Expected Achievements: The pupils should see that pure oxvgen causes rapid

burning. They should also see that oxysen is odorless, colorless,

and c¢an not be poured from one test tube to anothers

Reforences:

Pieper and Beauchawnp, pp. 221, 326-329.

Wood and Carpenter, pp. 118-123.

Smallwood, Revelsy, and Bailey, pp. 42.

v
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EXPERIMENT No. 6

A Demonstration
’ - Carbon Dioxide and Its Properties
Aims To generate carbon dioxide and study its chief properties.
Apparatus: A small amount of baking soda, acetic acid, a splinter of wood,
and two test tubes.

i Procedure: Place a small amount of soda in one of the test tubes, fill it

about half full of water, and add a few drops of acetic acide Uihe
chemical action within the test tube will liberate curbon dioxide gas.
After the chemical action has proceeded for a short time, thrust a
burning splint into the test tube. ‘hat happens to the fire? Now tip
the test tube containing the chemicals over to one side as though pouring
something from it and place the other test tube under it as though
catching the material being poured ffom the first test tube. After

a short time thrust the burning splint into the second. test tube. That
happens to the fire? What does this experiment illustrate concerning the
Wéight of carbon dioxide gzas? What is its color? Its odor?

Expected Achievements: ‘he pupils should know or realize that carbon dioxide
does not support combustion, is heavier than air, is colorless and odor- E
less, and = is generated by chemical action.

References:

Smallwood, Reveley, and Bailey, pp. 32.
Wood and Carpenter, pp. 117-118.
Pieper and Beauchamp, pp. 226.

Hunter and whitman, pp. 45. .

Lake, Harley, and Welton, ppe. 40-54.
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EXPSRIMENT Noe 7
A Demonstration

Water Contains Air

Aim: To show the presence of air in water.
Apparatus: A flask of cold water, a ring stand, and an alcohol lamp.
Procedure: Clamp the flask of cold water to the ring stand. Observe the

sides and bottom of the flask. ithat do you notice on the sides and

bottom of the flask? Light the lamp and place it under the flask. ihat

g0 you notice forming on the sides and bottom of the flask? Of what

familiar substance do you think these objects are comwosed? Give reasons

for your answer. .hat difference do you notice in the size and rate of

escape of these bubbles as the water befomes hotter? What issues from
the flask before the water boils? \When the water boils?

Expected Achievements: fThe pupils should see that water contains air.
They should also see that heating the water drives the air out of it.

References:

Hunter and Whitman, pp. 40-41.

Powers, Neuner, and Bruner, pp. 66-67.
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EXPERIMENT No. 8
A Demonstration

Air Exerts Pressure

Aim: 'To show that air exerts pressure upon objectse.

Apparatus: A varnish can (or any rectangular can}, a ring stand, a cork to
fit the opening in the varnish can, and an alcohol lamp.

Procedure: Pouf a small amount of water into the varnish can and set it on
the ring stand. Heat the water until it boils, and after it has boiled
for a few minutes, place the cork in the varnish can and at the same

time remove the lamp from under the can. Allow the can to cool. .hat

happens to the can? What caused this? What happened to the air that

was inside of the can? Why doesn't the air crush our bodies as it ‘did. the

can?

Expected Achievements: The pupils should see that the air was displaced
inside the can by water vapor or steam, and when the can cooled, there
was formed a partial vacuum within the can. “hus the air-pressure was
‘greater outside the can than within the can. <hey should also see that
air does excrt pressure on objects. The body is not crushed because the
air pressure is the same within the body as it is outside the vody.

References;

Pieper and Beauchamp, pp. 114~-127.
Wood and Carpenter, pp. 77-83.

Hunter andvﬁhitman, Pp. H4-62.

Lake, Harley, and welton, pp. 32-35.
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EXPIRIMENT No. 9
A Demonstration

4ir Exerts a Pressure Upward

Aim: To show that air exerts a pressure upward.

Apparatus: A glass tﬁmbler and a piece of cardboard large enough to cover
the opening in the tumblers

Procedure: PFill the glass tumbler avout three fourths full of water and
place the cardboard over the opening of the tumbler. ii0ld the cardboard
firmly withlthe hand and slowly invert the tumbler. Carefully remove
the hand from the cardboard. .hat would nappen within the tumbler if the
water should move downward a very short distance? Why doesn't the card-
board fall off? In which direction is the air exerting a pressure on
the cardboard?

Exvected Achievements: The pupils should see that the air pressure in an

upward direction is sufficient to hold the vater within the tumbler.
The water as it starts from the tumbler creates a partial vacuum in the
top of the tumbler and the air attempting to eliminate this vacuum is
responsible for the cardboard being held in place.

References:
Wood and Carpenter, pp. 76.

Pieper and Beauchamp, pp. 11, 114-115,

Hunter and Whitman, pp. 56-57.
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DHPERIMENT 0. 10
; A Demonstration

How Air Gets into the Lungs

Aim: To demonstrate how air gets into the lunms in the »rocess of hreathing.

Apparatus: A larce glaés bottle with the bottom removed, a one-hole rubber
stopper to fit the opening in the neck of the botile, a short nicce of
glass tubing to fit the hole in the rubber stovper, a small rubber
balloon, and a piece of an 0ld inner tube of an automobile,

Procedure: TFlace the piece of glass tubing through the hole in the stopper
and tie the toy balloon securely to the end of the olass tube so that it
will be inside of the bottle when the stonver is vplaced in the neck of
the bottle. Flace the stovper into the neck of the bottle. Iiow split
the inner tube and cut off a piece that will fit the bottom:.of the
bottle. Wie this securely to form a diaphragms By pulling outward

on the rubber diaphragm the toy balloon will fill with air and when the

rubber diaphragm is pushed inward the toy balloon will be emptied of air.

Why does this happen? Reneating the "pulling out" and "pushing in"
process will give a good illustration of how the dianhraom of the body
L

- aids in breathing.

Expected Achievements: The pupils should have formed some idea of the func-

tioning of the diaphragm in the vrocess of breathine, ‘“hey should also
have formed some idea of how air gets into the lunzs in the nrocess of
breéthing.
References:
Smallwood, Reveley, and Bailey, pp. 298-303.
Pieper and Seauchamp, ppe 229-233.
Jood and Carpenter, pp. 129-14l.
Powers, Neuner, and Bruner, pp. 172-173.

-Hunter and ‘hitman, pp. 49-50.
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TXPERIMENT No. 11
, A Demonstration

To Show that Heated Air Expands

Aim: To show that heat applied to air causes it to expand.

Apparatus: A test tube, a one-hole stopper to fit the test tube, and a short
piece of glass tubing to’fit the hole in the stopper.

Procedure: Flace a drop of water in the glass tubing and get it as near the
middle of the tube as possibles Flace the tube throush the hole in the
stopper so that the tube will be outside of the test tube when the
stopper is placed in the test tube. TFlace the stopnmer in the test tubes
Hold the test tube in the hand and note the movement of the drop of
water. /hat causes the drop of water to move? Allow the test tube to
cool and note the movement of the drop of water. .hat caused it to move
in this direction? What effect does heating have upon air? Jhat effect
does codling have upon air?

Expected Achievements: The pupils should see that heating a body of air causes

it to expand. They should also ses that cooling a body of air causes it
to contract.

aeferences:

Pieper and Beauchamp, pp. 96.

Hunter and /hitman, pp. 549=550,
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EXPSRIMENT Noe. 12
A Demonstration

A Siphon

Aim: To make and demonstrate the action of a siphon.
Apparatus: A small rubber tube about a foot long and two water glasses.
Procedure: Fill one of the glasses with water and put one end of the rubber
tube -in the water., Hold the othér end of the tube below the level of
the water in the glass and suck the air from the tube. Hold the empty
glass to catch the water that flows from the tube. In which arm of the
tube is the longer water columm? When this water colum starts dowvnward
what is formed at the bend in the tube? What does the air pressure do
to this partial vacuum? WVhy doesn't the water flow in the other direction?
What causes the siphon to work? Demonstrate thié by having the level of
the water the same in both glasses. 2Alternately raise one glass higher
than the other and note the direction of the flow of water.

Zxpected Achievements: The pupils should see that liquids can be transferred
from one container to another without the use of a pump. The siphon
opérates upon the principle "Nature abhors a vacuum."

References:

Pieper and Beauchamp, pp. 482-483.
Wood and Carpenter, pp. 87-88.

Hunter and whitman, pp. 321,

Lake, Harley, and Welton, pp. 29-30.
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EXPERIMENT Noe 13
A Demonstration

Another Use of Air Pressure

Aim: To demonstrate another common use of air pressure.

Apparatus: A medicine dropper and two water glassese

Procedure: Fill one of the water glasses about half full of water. 3how
that by using the medicine dropper the water can be transferred to the
other glass. «hat causes the water to rise in the medicine dropper?
To be expelled? ‘hat other application of this device have you seen?
The medicine dropper is an application of the principle that "Nature
abhors a vacuum."

Expected Achievements: The pupils should form an idea of the truth of the

statement “Nature abhors a wacuum." Also that the principle of the

medicine dropper is used in garages for puttins water and acid into

storage batteries and testing the percentage of alcohol in the

antomobile radiator, in the filling of fountain pens, etc.
leferences:

Wood and Carpernter, pp. 87-89,

Hunter and Jhitman, pp. 58-60.

Powers, Neuner, and Bruner, pp. 174-176.
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EXPERIMENT No. 14

| ' - A Laboratory Experiment

The Speed of Sound in Air

Aim: To demonstrate how fast sound travels in air.

Apparatus: A hammer, a piece of iron pipe or some other object to hammer
on that will give a sharp sound.

Procedure: This experiment must be performed out of doors. Have one of the
pupils hit the iron pipe every second. This can be roughly done by
having him count 1001, 1002, 1003, etc., at the ordinary rate of counting.
4 little practice in counting with the use of a watch, that has a second

; hand on it before the experiment starts, will help the student in his

counting and make for accuracy of the timing. As the student counts and

says the 1, 2, 3, 4, etc., have him strike the pipe with the hammer.

Have the remainder of the class start walking backward from the boy who

is striking the pipe until they come to a place where the sound coming

from the pipe seems to reach them simultaneously with the fall of the

hammer. The distance to the boy who is doing the hammering is roughly

the distance sound travels in one second. How fast does sound travel

in air?

Expected Achievements: The pupils should get a rough idea of how far sound

travels per second, They should also understand that sound travels

rather slowly when compared with the speed of light.
! References:

i Pieper and Beauchamp, Pp. 592-601.

Wood and Carpenter, pp. 96-104.

Wwatkins and Bedell, ppe. 406-408.

Hunter and Whitman, pp. 64-65. |

Lake, Harley, and wWelton, pp. 55-56.
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HXPIRIMENT No. 15
A Demonstration

vater Can Be Formed by Burning Hydfogen in Air

Aim: To demonstrate that water can be formed by burning hydrogen in aijre.

Apparatus: A test tube, a one-hole rubber stopper to fit the test tube, a
piece of glass tubing to fit the hqle in the rubber stopper and having
one end drawn to a fine point, some pieces of zinc, or iron tacks,
hydrochloric acid,‘and a piece of broken white dish.

Procedure: Place the pieces of zinc or the tacks in the test tube and add
enough water to cover them. .dd a few drops of hydrochloric acid, é
drop at a time, until there is vigorous action within the test tube.
Put the glass tubing through the rubber stopper, so that the fine point
will be outside when the stOppér is placed in the tube. Place the
stopper in the test tube. Allow the.gas to escape into the air for a
few minutes for a mixture of air and hydrogen is explosive. Light the
gas that escapes from the test tube and hold the piecé of broken white
dish in or near the flame. Jhat is deposited on the piece of dish?
Where did it come from? What can you say happens when hydrogen burns
in air? |

Egpected Achievements: The pupils should see that the purning of hydrogen

in air forms water. /ater may be considered as an oxide of hydrogen,

e
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S¥YPRIITEKRT To. 16
A Demonstration

Ground .ater Contains  aterials Sissolved in it.

Aim: Yo show that ground water contains various minerals in solution.

Apparatus: 4 beaker of rain water, a beaker of water from a well or syring,
and an alcohol lamf.

Procedure: Lvaporate the water in the beakers, b ing careful to heat very
slowly while evaporating the last few drops of water to prevent breaking
the beakers. Lote the materials that remain in the beakers. . here did
this material come from? How did ?t cet in the water? If a little
hydrochloric acid is placed on the residue in the beakers the presence
of lime is indicated by a bubbline action.

Expected Achievements: The pupil should see that most ground water contains
materials dissolved in it.

References:
Pieper and Beauchamp, pp. 59.
Wood and Carpenter, ppe. 165-166.
Hunter and /hitman, pp. 169-170.

Powers, Neuner, and Bruner, pp. 127-129-132,

Lake, Harley and ./elton, pp. 75-76.

;
|
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EXPER IMENT Noe 17
. A Demonstration

The Tempsrature of Boiling Water

A

im: To show the temperature of boiling water.

Apparatus: A glass beaker, a ring stand and clamp, a thermometer that will
register a temperature of 2120, and an alcohol lampe.

Procedure: Fill & beaker about half full of water and clamp it to the ring
stand. ©Suspend the thermometer in the beaker so that the bulb will be
just a little above the bottom of the beaker. Heat the water until it
boils vigorously and note the temperature registered by the thermometer.
The air pressure will affect the boiling point so tiat there may be a
variation from a temperature of 2120. This latter point may be demonstrated
by performing the experiment on a damp cloudy day and then repeating
the experiment on a clear cool day and note the diffemence in the
temperature at which the water boils. /hat is the temperature of boiling
water?

Expected Achievements: The pupils should understand that the temperature of
boiling water is 212o but that the pressure of the air causes it to
vary. The boiling point of water is one of the fixed points of the therf
mometer.

References:

Pieper and Beauchamp, pp. 96-98, 376-377.
Wood and Carpenter, pp. 453-454,
Watkins and Bedell, pp. 74-75. '

Powers, Neuner, and Bruner, pp. 82-85.

Lake, Harley, and ielton, pp. 366, 368




15

EXPERIMENT No. 18
A Demonstration

The Temperature at .which Water Freezes

Aim:  To show the temperature at which water freezes.

Apparatug: A beaker of water; some ice, and a Fahrenheit thermometer.

Procedure: Fill 'a: beaker about half full of cold water and then add about
an equal amount of ice. Stir the mixture with the thermsmeter . wuntil
the temperature remains constant. lore ice may be added if the
temperature remains above 520. The temperature of the water that is
constant is the temperature at which water freezes. hat is the
temperature at which water freezes?

Bxpected aAchievement: the pupil should learn that water freezes at a

0
temperature of 32 Fahrenheit.

Referenced:
Watkins and Bedell, pp. 76.
wWood and Carpenter, pp. 453-454.

Pieper and Beauchamp, pp. 54~-55, 395-397.

Powers, Neuner, Bruner, pp. 114-116.
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EXPERIMENT No. 19
A Demonstration
Purification of .ater by Distillation

im: To show that water may be purified by distillation.

A

Apparatus: Two flat-bottom flasks, a one-hole rubber stopper, a ring stand,

a clamp, an alcohol 1amp,,andatwo-foot piece of glass tubing,

Procedurs: TFill one of the flat-bottom flasks about half full of watere.

4dd a little salt and some ink to the water. Use a piece of glass
tubing that will go through the hole in the stopper. This tubing should
be about two feet long and about six inches from one end it should be
bent to an angle of about 450. Placé the short arm of the tube through
the rubber stopper and piace the stopper in the flask containing the
waters Place the flask on the ring stand and clamp it securely. Over
the end of the long arm of the glass tube place the other flat bottom
flaske 3Boil the water in the flask 2nd keep the other flask cool by
placing a damp cloth over it. The cloth should be changed frequently
to keep the flask as cool as possible. Compare the distilled water
with the boiling water as to color. Lvaporate some of the water from
both flasks as was done in experiment 16 and note the distilled waters
Does the distilled water contain salt, or ink? ihat has purified the

water?

Expected Achievements: The pupils should see that water may be purified by

distillation.
References:
Wood and Carpenter, pp. 194.

Pieper and Beauchanmp, pp; 199—200.

Lake, Harley, and ./elton, pp. 75.

S —
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EXPERIMENT No. 20
, A Demonstration

Jater Bxerts a Pressure

Aim: To demonstrate that water exerts a pressure on objects immersed in'it,
and the deeper they are immersed, the greater the pressure exerted on
them.

Apparatus: A test tube, a glass dish or vase gbout twelve inches deep, and
a rubber band.

Procedure: Fill the glass dish or vase with water. Fill the test tube about
half full of water and then hold the thumb over its opening and invert
it in the glass dish of water. Liark the level of the water in the test
tube with the rubber band. Gradvually push the test tube down in the
vase of water. hat happens to the level of the water in the test tube?

Why? Gradually raise the test tube to the top of the water in the vase,.

What happens to the level of the water in the test tube? Why? What

effect does water have on objects immersed in it®

Expected Achievements: The pupils should see that water exerts a pressure
on objects immersed in it and the deeper the water the greater the
pressure.

Refgrgﬁges:
Pieper and Beauchamp, pp. 446-447.

dWatkins and Bedell, pp. 61,

Wood and Carpenter, vpp. 152, 158-159,

Hunter and Whitman, pp. 171-172.

Powers, Neuner, and Bruner, pp. 99.
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EXPERIMENT No. 21
. A Demonstration -

The Effect of Soap on Hard and Soft Water

Aim: To show the effect of soap on hard and soft water.

Apparatus: A soap solution, a beaker of distilled or rain water, a beaker
of water from a well or spring (hard water).

Procedure: Iliake a soap solution by dissolving Ivory or Castile soap in
a beaker of distilled or rain water until no more soap will dissolve
after shaking vigorously. Jith a medicine dropper 2dd soap solution,
a drop at a time, to the beaker of soft water until there is about an
inch of suds after shaking vigorously. Count the number of drops of
soap solution added. 2Repeat the process with the hard water until the
sane amount of suds is produced on it. The nuvber of drops of soap solution
added to the hard water as compared with the nusber of drops added to the
soft water gives the relative hardness of the hard water. Jhich requires
the most soap? Vhat is formed in the hard —ater besides suds? What
do you think this material is?

Expected Achievements: Ifuch more soap is neeled to cleamse with hard water
than soft water. The soap is used to precipitate  the dissolved chemicals
that make the water hard.

References: |
Pieper and Beauchamp, ppe. 184, 200-202.
Wood and Carpenter, pp. 165—166.
Hunter and Whitman, pp. 169-170, 207.
rowers, Neuner, and Bruner, pp. 127-129.

Lake, Harley, and Welton, pp. 75-76.

{
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: EXPERIMENT No. 22
A Demonstration

How lioisture Gets into the Air

Aim: To demonstrate how moisture gets into the air.

Apparatus: A shallow dish and‘a piece of glass large enoush to cover
the dish.

Procedure: Tut some water in the dish and set it in a window for a few
days. .hat hapvens to the amount of water in the dish? After a few
days cover the dish with the piece of glass. Observe the covered dish
for a few days. hat forms on the glass cover of the dish? Where does
this water come from? How did it get on the glass cover? How do you
think moisture gets into the air?

Expected ichiewements: “he pupils should see that moisture gets into the
air by the process known as evaporation.

‘References:

Watkins and Bedell pp. Z4.
Powers, lieuner and Bruner, pp. 175-176.

Pieper and Deauchamp, pp. 103-104.

Lake, Harley and Welton, pp. 43, 91-94.

-
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EXPERIMENT Noe. 23°
A Demonstration

Cordensation and Dew Point

Aim: To show that air contains water vapor that is not visible and to
determine the temperature at which condensation takes place, or the dew

point of a given day at a/given time.

Apparatus: 4 tin cup or a bdbright new tin can, a themometer, and some ice
Or SNOWe.

Procedure: Place some water in the tin cup and gradually add ice or snow.
Keep the mixture stirred thoroughly with the thermometer. iAs soon as
moisture begins to form on the outside of the cup, read the temperature
of the mixture of water and ice. This teuperature is the dew point for
that time of that day. lIepeat this experiment on a damp, cloudy day and
a clear, cool daye. The moisture that collects on the outside of the
cup is sometimes called sweat. .hat is the source of this water? Vhat
is the terperature at which it forms? What is the dew point? 1Is the
dew point always the same? How do you account for this change?

Expected Achievements: The pupils should see thzat air contains water vapor

that is not visible. The temperature at which the‘vapor begins to
condense or form into droplets is the dew point.
References:
Pieper and Beauchamp, pp. 108.
Watkins snd Bedell, pp. 35.
Jood and Carpenter, pp. 461-462,

Powers, Neuner, and Bruner, pp. 86-89,

Hunter and Whitman, pp. 533-535.
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EXPIRIMINT Nos 24
' A Demonstration

Air Currents

Aim: To demonstrate how air currénts are started.

Device: A pine splint and the source of ihieat in the room, as the stove or
radiator.

Procedure: Hold the ignited smoking splint a few inches above the floor and
near the stove. In what direction does the smoke move? iihy do you
think it moves in this direction? Hold the smoking splint near the
ceiling above the stove. In what direction does the smoke move? hy?
tWhat causes these air currents? Air currents that are found on the
earth, which move in a horizontal direction are known as winds. The
unequal heating of the earth's surface acts on the air in much the same

'way as the stove acts on the air in a room.

Exvected Achievements: The pupils should see that heat causes air currents

t0 start and also that unegual heating of the air 1s ohe of the causes
of winds.
leferences:
Watkins and Bedell, pp. 25-29.
Jobd and Carpenter, Dpp. 460-461.
Pieper and Seauchamp, 7pp. 109-110.
Hunter and .hitman, pp. 541-542.

s Powers, Lieuner, and Bruner, pp. 157-159.
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LXPERIMENT No. 25
A Laboratory ixperiment

The Dependability of Some Weather Lore

To determine the dependability of weather lore.

Devica: A list of the more common weather lore of the community.

Procedure: Have the pupils make a list of the more common westher lore of

the community. Such thihgs as "A rainbow in the mornhing is a sailor's
warning, and a rainbow at night is a sailor's delight'" should be listed
and placed on the bulletin board for future use. Have the pupils keep
watching the weather to see when one or more of the sayings applies and
is dependable or not dependable. . hen a saying applies and is dependable
for a given instance, a plus sign may be placed zfter that particular
saying; and if it is not dependable, a minus sign may be placed after
that saying. At the end of the year the number of minus and plus signs
will give roughly the dependability of the various sayings that make

up the weather lore of the community.

Expected Achievements: “The pupils should see that some of the weather lore

is not very dependable and yet some of it is very dependable.

Reference:

Wood and Carpenter, pp. 452,
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BXPERIMENT No. 26
A Laboratorvaxperiment

The North Star

Aim: To teach the pupil how to locate the North Star.
Device: If possible have the pupils meet some clear night.
Procedure: The usual method of finding the North Star is to locate the Big
Dipper in the northern heavense. The two stars that form the side of
the dipper opposite the handle are mown as the "pointers." A line
connecting these two stars and then produced toward a point about 400
above the horizon, for central Indiana, will give the approximate location
of the North Star. How does the .orth Star appear in size and brightness
when comvared with the other stars of that part of the heavens? Why
is the North Star so important? What was it used for before the invention
of the compass?
Expected Achievement: Each pupil should be able to find the North Star
since it is the outstanding "land mark" in findine onds directions.
References:
Pieper and Beauchamp, pp. 26-27.
Wood and Carpenter, pp. 35.
watkins and Jedell, pp. 142,

Hunter and ‘hitman, pp. 500-501.,

Lake, Harley, and .jelton, pp. 186-187.
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EXTRRIMENT Ho. 27
4 Labvoratory Lixercise

A Study of the Common locks

Aim: To study and recognize the common rocks of the-communityt

Qevice: Have the pupils '« make a colleotion of the cowm on rocks that
can be found in the community.

Procedure: ixamine the rocks and note their structure, color; test their
hardness with a xuife. The m0st comron sedimentary rocks are sandstone,
limestone, and shale {which is.commonly called slate in the wining section
of Indiana}, and coal. There are several foms of igneous rocks to be
found in Indiana, especially in the glaciated area. 1 good college
textbook on geology should be consulted concerning this class of rocks.
Metamorphic rocks may also be found in the glaciated area of Indiana and
the textbook on geology will give names and discussions of this type of
rocks. As supplementary work to-this experiment éach pupil can make a
"stone board." A piece of lignt wood, about 18" x 24" can be sanded and
varnished. On this board, the various stones may He mounted with glue,
and their names pasted imnediately below theme. Till bottles #illed with

s0il may also be added in the same way.

Ixpedted Achievements: The pupils should be able to recognize and name many

of the rocks found in the community.
References:

Watkins and Bedell, pp. 100-105.

Pieper and Beauchamp, pp. 77-80.

Lake, Harley, and welton, pp. 207-213.

Hunter aﬁd Jhitman, pp. 558-561.

Powers, Neuner, and Bruner, pp. 279.

R
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LXPERIMENT No. 28
A Laboratory ﬁxefcise

A Study of the Common Minerals and Metals

Aim: To acquaint the pupils with the most common minerals and metals found
in the earth. .

Device: Have the pupils make a collection of the most common metals and.
minerals that are to be found in the community.

Procedure: The specimens collected should contain such things as iron,
copper, silver, gold, aluminum, tin, salt, sulphur, asbestos, coal,

crude 0il, etc. Study these metals and minerals as to their color, odor,

hardness, brittleness, cost, places where they are obtained, and their

usefulness.,

Lxpocted Achievements: The pupils should gain a knowledge of the various
characteristics that are common to the different minerals and metals
that are to be found in the community. iYhey should also gain a

knowledge of the usefulness and the places from which they are obtained.

References:

Pieper and Beauchamp, ppe 59, 66-67, 415-417.
Wood and Carpenter, pp. 310-317,

Jatkins and Bedell, pp. 450-452, 106-111.
Lake, Harley, and welton, pp. 266-275,

Powers, Neuner, and Bruner, pp. 301-302, 330-331.
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EXPERINMENT No. 29
A Laboratory Sxercise

A Study of the Common Types of 30il

Aim: To study the composition of the common tipes of soil in the cormunity.

Apparatus: A sample of each type of soil found in the community and a bottle
of the same size and shape for each type of soil.

Procedure: Put the same amount of soil into each of the bottles, so that
each bottle will contain a different type of soil. Pour the same
amount of water into each bottle and shake the bottle vigorously until
all of the soil is mixed with the water. .hen all of the soil has been
mixed allow it to seltle to the bottom of the bottle. This may take
several days for the clay. &Examine the layers of soil in the bottom of
the bottles and the thiclmess of each layer compared with the thiclkness
of the total layer of soil will be roughly the percentage of that
material in the soil. For example loam may be comnosed of 40% sand,
50% silt, and 10% humus. w+hat is the composition of each type of so0il?
The humus in some soils will float on top of the water.

Expected Achisvements: The puvils should learn the aprroximate percentaces
of the different elements making up the various types of soil common
in the community.

Heferences:

Pieper and Beauchamp, pp. 55-56, 62-66, 68-76.
Watkins and Bedell, pp. 88-89,.

Wood and Carpenter, pp. 483-485,

Hunter and ./hitman, pp. 570~571.

Lake, Harley, and welton, pp. 228-230.
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LXPERIMENT Noe. 30
A Laboratory mxercise

Osmosis

Aim: To demonstrate the process of osmosis.

Apparatus: A large carrot, a one-hole rubber stopper, a niece of olass
tubing abvout eight inches long, and a tablespoorful . of sugar,

Procedure: With a sharp.knife cut the leaves off the carrot, then very
carefully "hollow out" the inside of the carrot making a hole in the top
Just large enough for thé rubber stopper to fit in rather tightly. The
hole inside of the carrot need not be very large, about the size of the

thumb. ‘/rap a few turns of string around the upper part of the carrot

to keep 1t from splittine when the stopper is placed in it. Tut the

sugar into the hole in the carrot and fill with water. :lace the stopper,

with the glass tube through it, in the hole in the carrot. Jeal the
stopper in the hole with melted paraffin. ©Place the carrot in a jar
that contains just enough water to imrerse it. 3let the jar and carrot
where they can be observed for a few days. .hat happened to the water
in the tube? How do you think this happened?

Expected Achievement: The pupils should see that water enters the carrot.
Thig illustrates the principle of osmosis by means of which water enters
the roots of plants.

References:

Wood and Carpenter, pp. 488-490,
Smallwood, Reveley, and.Bailey, pp. 45.
watkins and Bedell, pp. 442.

Hunter and hitman, pp. 589-590.

Péeper and Beauchamp, pp. 146-147,
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ZXIERIMENT No. 31

A Labvoratory bxperiment

A Demonstration of the Presence of Starc£ in Certain Roots, Stems, and

Fruits.

Aim: To demonstrate the presence of starch in certain roots, stems, and
fruits commonly used for food. |

Apparctus: A sample of the most common roots,stems,and fruits used for food,
a solution of iodine in potassium iodide. This solution may be made
by dissolving pbtassium iodidz in water and then adding a few iodine
cyystals.

Procedure: Prepare thin slices of the various foods collected and smear over
them a little of the iodine solution. ihat color does the iodine
solution turn the foods? Those that turn blue or black contain starch,
and those that are not affected do not contain starch. /hat foods contain
starch?

Expected Achievements: The pupils should learn the foods that contain starch.
They should also see that starch is found in a large number of foods.

References:

Wpdd and Carpenter, pp. 493.

Hunter and ‘/hitman, pp. 79-80.

Lake, Harley, and .elton, pp. 813,




Procedure:

EXPERIMNT No. 32

A Demonstration

A Test for Proteins in-Foods

To demonstrate the presence of proteins in certain foods.

another thin slice of eich. Use a test tube for each sample of food,

some dilute nitric acid, dilute sodium hydroxide, and an alcohol lamp.

water to cover the simple of food; then add a few drons of the dilute

nitric acid. Carefully boil the mixture.

Allow the mixture to cool

49

Apparatus: Use the foods collected for the previous experiment and prenare

Place a2 sample of one of the f{oods in a test tube and add enouch

and then add several drops of sodium hydroxide. .\ deep yvellow indicated

the presence of protein in the food. =epeat the experiment with all of

the foods. hich of the foods contain proteins?

of most foods that contain proteins?

Bxpected Achievements: The pupils should make a list of the foods that

contain protein. They should also see that there are some foods of

plant origin that have protein in them.

References:

Wood end Carpenter, pp. 535.
Pieper and 3eauchamp, pp. 153-154,
Hunter and Whitman, pp. 83-84.,

Lake, Harley, and ./elton, pp. 610-612.

What is the origin
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BXPIRIMENT No. 33
A Demonstration

A Balanced .iguarium

Aim: To demonstrate the interrelationship befween rlants and animals.,

Apparatus: 4 glass jar (a fish bowl, a battery jar, or a half gallon
fruit jar may be used), some small aguatic plants, and some small aguatic
animals such as snails, minnows, or buzse.

Procedure: Place a layer of sand or soil in the bottom of the jar and place
the plants in this soil if they grew in the soil in their natural
habitat. It may be necessary to wéicht the plants dovn until they start
to grow. If the plants are of the floating trpe they need not be
weizhted. 111 the aquarivm with water from a stream or a pond and place
in it the animals that have been collected. ‘he number of animals and
the number of plants the aquarium will support depends upon ~any things
and by experimenting with the nwiber of ani&als and the nuwaber of plants
in the aguarium a balance czn be estzblished in a few weeks. .Jhen a
balance has been established, the acuarium may be sealed or covered with
a piece of window glass. <“he aguarium should be placed where it will
receive much sunshine.

Zxpected Achievements: The pupils should form sore conception of the inter-

relation of plants and animals in the aguarium. Llso that this inter-
relation exists outside of the aquarium in the world abvoat us.

References:

\ Wood and Carpenter, pp. 499-500,
Watkins and Bedell, pp. 517.

Smallwood, leveley and Bailey, pp. 644.
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EXPERIMINT o. 34
A Laboratory sxercise

Plants and Their Uses

To acquaint the pupil with the uses man makes of plantse

Apparatus: 4 good encyclopedia, pencil, and paper.

Procedure: Ligke a list of the different classes of plants such as the

cereals, forage erops, vegetables, fruits, plants yielding fibers for
clothinz, etces Under these classes list as many plants as can be found.
from the encyclopedia find the uses man makes of eacih of the plants in
the list that has been madee. rupils who have a special interest in

certain plants should he allowed to investigate tnese and report thelr

findings to the class.

sxpected Achievements: The pupils should become acqguainted with the most

common uses man makes of the various plantse They should also find
many new uses that ure made of wlants which most people do not know
about. They should also learn that many modern industries depend upon

plants to supply them with the raw materials with which they work.

References:

Lake, Harley, and welton, pp. BO7-547.

Powers, Neuner, and Bruner, pp. 427-432.
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EXPERIVMENT No. 35
A Laboratory Exercise

Animals and Their Uses

A

Aim: To acquaint the pupil with the numdrous uses man makes of the animals.

Apparatus: A good encyclopedi;, paper, and pencil.

Procedure: Make a list of the animals that mon uses and do not limit the
animals to the immediate commnity but include the winole world. Iake
a list of the various uses that are made of each of the animals, Those
pupils who have a special interest in certain animals should be rermitted
to investigate the uses made of the animals ond report to the class

what they have found congerning tnose animals.

oxpected Achievements: The pupils should become acausinted with the oreat
2Xpected par 1 £

number of uses th:t man makes of the animals. They should apyreciate
the fact that the same animal is used for different purposes in different
parts of the vorlde.
References:
Lake, Harley and Velton, ppe. 570-601.

Powers, Feuner, and Bruner, pp. 387-409.
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EXPERILENT No. 36
A Laboratory Exercise

Contagions Diseases

im: To acquaint the pupil with some of the more pertinent facts concerning
the common contagious diseases.
Devices: A good encyclopedia, a sheet of paper, and a nencil.

Procedure: Rule the sheet of paper so that it will have six vertical columms.

Head these colwms as follows:~ (1) disease, (2) common symptouns,

(3) method of comaunication, (4) period of incubation, (5) period of
quarantine, (6) terminal and concourrent funigation. The tabhle vhen
completed should contain the above dats concerning all of the most cowon
diseases. wmach pupil should choose one or two disezses that he is
interested in to bz responsible for and report his findings to the class.

Axpected Achievements: The pupils shoulsd master the imuortant facts concerning

the most cortion contazious diseaces.

References:

Watkins and Sedell, pp. 474-495.

Jood and Carpenter, pp. 663-675,

Pieper and Zeauchamp, pp. 253-269.
.Smallwood, Reveley, and Bailey, pp. 431-460.

Hunter and vhitman, pp. 284-307.
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LXPERIMENT No. 37
4 A Demonstration

4 Test for Reducible Sugar in Foods

Aim: To demonstrate the presence of sugar in certain foods.

Apparatus: Benedict's solution, two test tubes, alcohol lamp, and a piece
of ripe fruit, milk sugar and "Karo", or some similar food.

Procedure: Place the food to be tested in a test tube and fill the test
tube half full of water. Add a few drops of Benedict's solution to the
mixture in the test tube. Heat the mixture gently until it boils in the
flame of the alcohol lamp. ‘hat color change has taken place in the
mixture in the test tube? A brick red color indicates the presence of
sugar in the food tested.

Lxpected Achievements: The pupils should see the method of testing foods for
the presence of sugar. They should also know the color changes that
take place in the test that indicate the presence of sugar.

References:

Pieper and Beauchamp, pp. 153.
Wood and Carpenter, pp. 534.

Hunter and whitman, pp. B82.

Lake, Harley, and .Jelton, pp. 623.
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EXPERIMENT No. 38
4 Laboratory ixercise

Test for Fat

Aim: To demonstrate the presence of fat in certain foods.

Apparatus: A piece of clean white Paper and samples of the foods that are
to be tested.

Proéedure: Rub the food that is to be tested on the piece of white naApET.
Hold the paper toward the light and the presence of fat is indicated by
a semi-transparent spot on the paper. 20 not confuse the épot made by
water for it will also be semi-transvarent, but when it dries it will
disappear while the spot made by fat will not disapnear. hat foods
contain fats? Wwhat are their origins?

Expected Aghievghentg: The pupils should be able to make the simple test
for fats. They should list the most common foods that contain fatse
They should realize plant and animul sources. There are no other sources
in nature.

References:
dood and Carpenter, pp. 535.
Piéper and Beauchanp, pp. 154.
Lake, Harley, and welton, pp. 612.

Hunter and +hitman, pp. 82-83,
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LXPERIMENT No. 39
A Laboratory Exercise

Bacteria, Yeasts, and liolds Cause Food Spoilage

Aim: Do demonstrate the cause of food spoilage.

Apparatus: Some, boiled potatoes, a banana, a piece of fresh meat, and two
fruit jars.

Procedure: Tlace some of the cooked potato, one half of the peeled banana,
and some of the meat in one of the fruit Jars, seal it and set it in a
warm places rlace some of the same foods in the other fruit jar and set
it in a cool place. Observe the two Jjars of foods for.severil dayas,
WHat happens to tﬁe foods in the Jjar that was in a warm place? To the
foods in the jar that was in the cool place? Jhat differences do vou
notice in the growths on the different xinds of foods? The crowths on
the potato are usually 'molds and bacteria while those én the banana
are usually yeasts. vhat kind of growths do you think are found on the
meat? ‘hat do you think are the chief causes of food spoilage? How
does the temperature affect the spoilage of foods?

Expgcted Achievements: The pupils should learn that bacteria, yeasts and
moids cause food to spoil. “They should also learn that a warm
temperature causes more rapid growth of bacteria, yeasts and molds thus
hastening food spoilage.

References:

Pieper and Beauchomp, pp. 168-170.
Hunter and whitman, pp. 104-106, 109,

Lake, Harley and Welton, pp. 662-663.
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EXPERIIMENT Noe 40

: ‘ A Demonstration

Cooling by uvaporation .

Aim: To demonstrate the cooling effect of the evaporation of liguids.

Apparatus: A thermometer, some chloroform, a piece of cotton and a string.

Procedure: Wrap the piece of cbtton around the bulb of the thermometer and
tie it securély with the string. Dip the cotton in water and be sure
that it is saturated. ¥old the thermometer in the air and note the
temperature. .hen the temperature becomes constant, swing the ther-
momgter around for a few minutes and note the temwerature again. .hat
is the difference in the two temperatures? How do you account for this
difference? Repeat the above experiment using chloroform in place of
water;< Jhich liquid causes the greater cooling effect? ‘Vhich liquid
evaporates the more rapidly? How do you .ccount for the greater cooling
effect of choloroform?

Expected Achievements: The pupils should see that the evapofation of liguids
causes cooling. They should also see that the more rapid cooling is

caused by the more rapid evaporation.

o e
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EXPERIMENT Nos 41
A Laboratory Exercise

What XKind of Water-saturated Cloth Dries in the Shortest Interval of Time?

Alm: To demonstrate which kind of water-saturated cloth dries in the shortest
interval of time,

Apparstus: Samples of the different inds of cloth used in making clothing
such as cotton, wool, rayon, linen, sillk, otc., and & mn of wator.
Procoedure: Cut the piecss of cloth so that they will have as nnarly the same

weight as possible. Saturvate them with water and hang them up to drye

Which pietes of cloth absorvd wuter the more readily? ‘hich pieces of

cloth dry in the shortest interval of time? Uhich hold the most
water?
Expected Achisvementsg:s The pupils should see that therc is a marked dif-

forence in the rate at which cloth of different kinds driess There is
also a difference in the ratec of the absorption of water. These facts,
t0 a largs extent, determine the kinds of cloth we should wear as
oclothing,.

Referencest
Pieper and Beauchamp, ©bps 301-302.
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EXPERIMENT Noe. 42
A Demonstration

Colored Clothing #ffects the Pemperature of the Body

)

Aim: To demonstrate the efféct of colored clothing on the teﬁperature of
the body.

Apraratus: A sample 6f dark and light colored cloth, a thermometer, and
some stringe.

Procedure: Tie a piece of dark colored cloth (preferably black) around the
buldb of thé thermometer and place it in the sunshine. Observe the
temperature registered by the thermometer from time to time and make a
record of it when it becomes constant. Repeat the procedure using a
piece of light colored cloth in place of the black cloth. 3ecord the
temperature when it becomes constant. hat is the difference in the
temperatures? Ixplain why there is a difference in the two tenperatures.
Why do people wear darik clothing in winter and light colored clothine in
summer? |

Expected .chievements: The pupils should see that the color of cloth effects
the temperature of the bodye. <“he reason for wearing lizht colored
clothing in summer and dark colored clothing in winter should also be
evident.

References:

Pieper and Beawchamp, pp. 301-305.

Jood and Carpenter, pp. 649-650.
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| ‘ o EXPERIMENT No. 43
A Laboratory ixercise

A Study of the Fibers of Common Cloth

l

4im: To demonstrate to the pupils some of the common physical characteristics
of the various fibers used in making cloth.

Apparatus: 4 large lens or reading glass (the "bull's eye" from a large
flash-light may be used), and samples of the different kinds of cloth as
cotton, wool, silk, rayon, linen, etc.

frocedure: Take fibers from each of the various kinds of cloth and lay them
on a piece of white paper. Have the pupils examine them with the lens
and. make a simple drawing of the appearance of the threads. Have them
notice the different kinds of scales, twists, thickness and roundness
of the different kinds of thread and fibers.

Expected Achievements: The pupils should become familiar with the physical
characteristics of the common kinds of fibers used in making clothe

References:

Wood and Carpenter, pp. 645-648,
Smallwood, iReveley, and 3Bailey, pp. 509, 573, 644.
Pleper and Beauchamp, pp. 285-300.

Hunter and whitman, pp. 196-202.
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BXPLRIMENT Noe 44
A Demonstration

The Removal of 3tains frbm Cloth

Aim: To show how some of the more common stains may be removed from cloth.
Apparatust OSome pieces of cloth that have been stained with ink, fruit juice,
}iron rust, grease, paint. Jome oxalic acid, boiling water, naphtha,

turpentine, and ammoniae.

Procedure: Apply oxalic acid directly to the spot of ink on the cloth. ihe
acid may be applied with a glass rod. .fter the stain has disappeared
apply weak ammonia to the spot and rinse thorouchly with water. 7his
same treatment will remove iron rust rather effectively.

To the stain caused by fruit juice apply boiling water. Pour the water
through the part of the cloth that is stained and after the stain has
disappeared rinse with cold wter. Grease stains uny be removed by
absorption.Place the stain hetween two blotters and apply a hot iron.
The last traces of stain may he removed by sponging with alcohol or
naptha. ©Since these materials are highly ihflammable they should be
kept from an open flame. <The spots of paint may be removed from cloth
by applying turpentine. Three or four applications of turpentine may bhe
necessary and if the paint is thoroughly dry more applications may be
necessary. fter the paint has been partly dissolved,gasoline or naphtha
may be used to complete the removal.

LZxpected Achievements: The pupils should be able to remove some of the more

comnon stains from cloth. However, the removal of stains from cloth is

an art as well as a science =md failure is not uncormon.




.References:

Pieper and Beauchamp, pp. 309-311l,

Hunter -and Jhitman, pp. 208-210,
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EXPIRIM:NT No. 45
A Laboratory Lxercise

A School Display of Mative Joods

To acquaint the pupil with the physical characteristics of the native

building woods.

Apparatus: Have the mpils collect a sample of all the native trees. The

sample should be about three inches in dianeter and shout six inches
long. Use a saw, a plane, a quantity of clzar varnish, and a varnish

brush in preparing the display.

Procedure: liake a cross section cut of the sample and split the remaining

piece to make a longitudinal ' section. The cross scection should be

about one inch thicke & better display will be accomplished if all the
cross sections are the same thickiess and the specimens are all as nearly
the same diameter as possible to obtain.

& surface of the cross section and the longitudinal’® section should be
planed © and sanded to a smooth finish, the surface dampened; allowed to
dry, scuded again, and then given a coat or two of varnish. The specimen
may be mounted on a piece of wall board with string and placed on the
wall of the school room for further reference. <“The nunils should study
the different specimens by conaring the grain, color, and hardness.

A good encyclopedia will give ruch other inforrmation concerning the uses

made of the wood, its strength, rate of growth, density, etc.

sxpected Achievements: The pupils should become z2cquainted with the physical

e e i e g e
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characteristics of the common native building woodse
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"EXPEZRIMEET No. 46
4 Laboratory lxercise

The Use of Triangles in Building

Aim:s  To acquaint the pupils with the use of triangles in building.
spparatus: Light small boards about tielve or fourteen inches lone, a hammer,
and some nails.

Irocedure: Iail four of the small boards together to form a square. Is it

rigid? Nail one of the other boards diagonally across the square.

Is it rigid now? Vhy? Iail the tiiree remaining boards together to
form a triangle. Is this structure rigid? Ifake a list of the nplaces
where the triangle is used in building structures, svuch as houses,
bridges, etc.

sxpected Achievements: The pupils should sec that the triansle is the most

rigid of structures. It is used in structures where rigidity is
Necessarye
References:

Pieper and Beauchamp, pp. 421-431,
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EXPERIMENT Noe 47
A Demonstration

+

The Conductivity of Heat of Building laterials

Alm: To demonstrate the conductivity of heat of building materials. ;

Apparatus: 4 small sample of all the building materials, an alcohol lamp,
and a palr of pliers.

Procedure: The building materials should be broken or cut into pieces of
about the same length and thiclknesss Jith the pliers hold each piece in
the flame for one half minute and then test with the finger the distance
the heat has traveled up the piece of material from the flame. In which
plece has the heat traveled the farthest? The least distance? Thich one
of these building matergals would teep the heat of the sun out best
in sumner? Which one would retsin the heat of the furnace hest in
winter? Wwhich material is best for the @onstruction of homes in this
climate? Wwhat other factors must be taken into consideration in building
homes other than the conductivity of heat of the materials?

Expected Achievements: The pupils should see that some materials are better
conductors of heat than otherss “he poor conductors retain the heat.
in winter, and keep out the heat of the sun in summer. ‘‘he theory of
insﬁlatioﬁ of homes and refrigerators is bzsed upon the conductivity
of heat by materials. ZThe pupils should also see that there are other
factors to be considered besides the conductivity of heat by materials in
building a home.

References:

Pieper and Beauchamp, pp. 404-417.

Hunter and vhitman, pp. 324-333.




’ EXPSRIMENT No. 48
A Demons trat ion

The Forms of Liatter

Aim: To demonstrate to the mpils the three forms of matter.

Apparatus: 4 test tube, an aicohol lamp, and some ice.

Procedure: TFlace some ice in the test tube and heat it until it melts.
Continue to heat the water until it boils. In what three forms did the
water exist? What caused the change from one form to another? Does all
matter go through these three forms when hested? MName some that do not.
Sublimation may be discussed in comection with this eiperiment. Iodine
crystals will sublime readily when hected.

Hxpected Achievements: The pupils should see that matter may exist in three
forms. ‘hey should also see that there are some xinds of matter that
do not go through the three stages upon being heated.

References:

Wood and Carpenter, pp. 48.
Smallwoad, Reveley, and Bailey, pp. 27.
Hunter and /hitman, pp. 18-19.

Powers, Neuner, and Bruner, pp. 314.

Lake, llarley, and Jelton, pPpe. 250.
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EXPTRIIFERT Yo. 49
A Demonstration

The Pwo Chief Characteristics of Matter

Aim: To demonstrate the two chief characteristics of matters

dpparatus: Two books, a glass tumbler, a flat-bottom flask, an alcohol lamp,
and a rubber stopper to fit the flésk.

Procedure: Piace a book on the table and try to place the second book in
the same place and at the same time the first book is occupying the
space. .ny is it impossible to place the second book in the space
occupied by the first book? Fill the glass tumbler with water. .hat
becomes of the air that was in the tumbler? Heut some water in the flat
bottomed flask to boiling and when it boils place the stopper in the
flask and remove it from the flame. Let the flask céol. Lry to remove
the stoppery .hat holds the stopper in place® Compare the veicht of
a tumbler full of water with the weight of the tumbler full of air.
Compare the weight of two books with the weight of one book. hat are

the two chief characteristics of matter?

Expected Achievements: The pupils should see that the two chief character-

isfics of matter are weight and eapacity to occupy space.

References:

Wood and Carpenter, pp. 49-50.




HXPERIIIENT No. 50
A Demonstration

The Two Chief Divisions of latter

Aim: To demonstrate the two chief divisions of matter.

Apparatus: 4 sample of several pieces of matter such as wood, iron, rubber,
rock, tin, bread, etc., and an alcohol lanp.

Procedure: Jith a pair of pliers hold, one at a time, the different pisces
of matter in the flame. .hat happens to the nieces of matter when they
are held in the flame? What is the origin of the piedes of matter that
burn? Those that do not burn? ‘hat are the two chief divisions of
matter?

Expected Achievements: “The pupils should see that on the basis of origin,

there are two divisions of matter--those that burn are organie
in origin and those that do not burn are inorganic in origin.

References:

Smallwood, Reveley, and >ailey, pp. 26.

wood and Carpenter, .pp. 47.
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fi ' LXPERIIENT Noe 51
A Demonstration
’ The Forms of inergy

Aim: To demonstrate the three forms of emergy.

dpparatus: Two baseballs, an alcohol lamp, a flat.bottom flask, a piece of
cardboard to cover the flask, a dry cell, and a small electric motor

i from a toy or an o0ld electrically-driven auto horn.

Procedure: &Lnergy is possessed by anythine that is able to rroduce motione.
Place one of the base balls on the tuble and roll the other one alohg
the top of the table so that it strikes the first one. .hat happens to
the first base ball when the second one strikes it? What kind of energy
do you think this represents? Pour some water in the flat-bottom flask

and heat it with the alcohol lamp. .hen the vater is boiline

o9

place the
cardboard cover on the flask. hat happens to the cardboard? .here did
the energy come from that moved the cardboard? ihat caused the steam?
What kind of energy do you think is remresented by the burnine of alcohol?
Connect the dry cell to the small motor. . hat happens to the motor?
Where did the energy come from that caused the motor to run? What kind
of energy.do you think this represents? .

Expected Achievements: The rupils should see that there are three forms bdf

energy. They should see that energy may be transfomed into different
forms as in the case of the burning alcohol into mechanical energy
of steam.
References:
Watkins and Bedell, pp. 310-312,
Powers, Neuner, and Bruner, pp. 451—432.
Pieper and Beauchamp, ppe. 136-138, 147-148, 324-333.

Lake, Harley and Welton, pp. 249, 281-283.
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EXPERIMENT Noe. b2
A Demonstration

work

Aim: To acquaint the pupil with the scientific conception of work,
Apparatus: & rock that weighs approEimately a péund, and a foot ruler.
Procedure: Have one of the pupils hold the_rulgr perpendicular to the top
of the table. Have another pupil lift the rock from the top of the table
to the top of the ruler. How nuch weight has been lifted? How high has
it been lifsed? How much work has been dong? This 1s the unit of work
in the English systems Illave the pupils coﬁpute the amount of work
they do in climbing up a flight df-stairs. “his amoant of work can be
changed into horse-power by dividing the number of foot-pounds of work
times the number of seconds it takes them to climb the stairs by 550.
Expected Achievements: The pupils should develop the idea of the scientific
conception of work. Jhey should also get some idea what it means to
rate an engine as capable of developing a certain amount of horse-power.
References:
Pieper and Beauchamp, pp. 442-443.
wood and Carpenter, ppe 53-54.

Lake, Harley, and Welton, pp. 310-315.
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, ' EXPERIMENT Noe ‘53
A Demonstration .

The Two Xinds of Friction '

Aim: To demonstrate the two kinds of friction.

Apparatus: 4 large stegl ball or a base ball, and a block of wood weighing
about the same amount as the ball.

Frogedure: Place the ball and the block of wood on the top of the table.
Give each - & slight push. .hich object moved the farthest? vhy?
Why are ball bearings used in machines? Vhy are lubricants used in the
operation of machines?

Expected dachievements: The pupils should see that there are two kinds of
friction. ‘hey should also understand the use of ball bearings'and
lubricants in the Operation of machines.

ieferences:

Lake, Harley, and Jelton, pp. 529-331,

Pieper and Beauchamp, Ppe 473~474,

Wood and Carpenter, rpe. 54-55,
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LXPERIMENT No. 54
A Demonstration

Inertia

To demonstrate to the pupils the principle of inertia.
aratus: 4 small express wagon, enough books to load the wigon heavily,

and a large spring balancee.

Procedure: Load the express wagon with books and hook the spring balance
Lrocedure 3 1Y 3

to the handle of the wagon. Iull the wagon along the floor in such a
manner that the balance will register the amount of pull applied to the
wagon. cull slowly until the wagon starts and then continue to null the
wagon at a slow rate of speed. IHow many pounds of pull were necessary
to start the wagon moving? How mony potnds of pull were necessary to
keep the wagon in motion? Wwhy this difference in the amount of »ull?
Yow hook the balance to the rear of the bed of the wazon and have a
pupil start the wagon moving in the same dirsction at about the same
speed that 1t was pulled in the first part of the experiment. Then
hold the balance stationary mnd note the amount of pull necessary to
stop the wagon. How does this amount of pull compare with the amount

necessary to start the wagon moving?

Expected Achievementg: The pupils should develop the idea that an object

in motion has a tendency to remain in motion and an object at rest

has a tendency to remain at rest.

References:

Lake, Harley and i/elton, pp. 238.
Wood and Carpenter, pp. 54.

Pieper and Peauchamp, pp. 449-450.

Watkins and Bedell, pp. 238.
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EXPERIIENT No. 55

. A Demonstration

Levers

Aim: To demonstrate the advantage of the three different kinds of levers.

Apparatus: A stout yard stick, a apring balance, and a pound weicht.

Procedure: Set up a first cléss lever using the weight for the resistance
and the spring balance for the effort. .hat is the relation between the
effort and the resistance? Place the weight at different places on
the lever and note the rclation between the effort and the resistance.
What is the relation between the length of the effort-arm tires the
offort and the length of the resistance-arm-times and resistance?
Hepeat %hié procedure using the secdond class lever and the third class
lever.,
What are the advantages of the different types of levers? ‘/hen should
a first class lever be used? A second class? A third class? llention
several machines that make use of the different classes of levers and
explain why each class of lever is used.

Expected Achievements: The pupils should see the advantage in using the
different classes of leverss. ‘hey should also see that a great amount
of the work of the world is done by the use of levers.

References:

Lake, Harley, and .Jelton, . pp. 318.

Wood and Carpenter, pp. 56-59,

Pieper and 3eauchamp, pp. 459-562.
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EXPERIMEBNT No. 56
A Demonstration

The Inclined Plane

im: To demonstrate the use of the inclined Plane.

A

[ praratus: 4 small toy car, a spring balance, and a board about thres or
four feef long.

Procedure: TPlace the board to make'an,inclined plane with one end a foot
higher than the other. .Jeigh the toy car. Tie the spring balance to
the car so that it can e pulled up the inclined Plane with the balance.
what is the relation between the weicht of the car and the effort necessary
to pull the car up the plane? Adjust the plane mntil the raised end is
two feet above the other end and make the same canparison. Continué
to raise the end of the plane until it is nearly perpendicular,making
the same commrison as it is raised each time. /hat is the relation
betweeh the effort over the weight and the height of the plaﬁe over its
length in each case? |

)

mxpected achievement: The pupils sinould see the advantage of the inclined

plane in doing work. They should 2lso see that there is a definite
reiation netween the height and length of the plame and the amount of
work necessary to pull the weight up the plane.

References:
Lake, Harley, and Jelton, pp. 326-327.
Wood and Carpenter, Pp. 56-59.

Fieper and Beauchamp, ppe 458-459,




' - YXPERIMENT No. 57
| A Demonstration
The Advantage of the Movable Pulley
Aim: To demonstrate the advantage of the movable pulley.
Apparatus: A small pulley, a piede of cord, a weisht, and a2 spring balance.
Procedure: «attach the pulley to a sapport so that it will be fi-ed. Tie
the weirht to one end of the Gord, thread the cord throush the pulley,
and tie the spring balanceo to the end of the cord onnosite the weicht.
Compare the effort.necesscry to lift tae weight using the rulley, and the
effort to lif't tie welzht witaout usin~ the ymlley. low set up the
apparatus so that the pulley will be movable. This can he done by
tying one end of the cord to a sumort, threadine tne cord throush the
pulley and tying the free end of the cord to the balance. “he woirht
is tied to the pulley. Iow 1ift the weizght by pullinz up on the halance.
What is the relation hetween the effort and the resistance when the
pulley is fixed? when it 1s movable? “Jhat is the advantaze of using
a movable pulley?

Expected Achievements: “Yhe pupils should see the advant-ce of usine a

movable pulley. <They should 2lso see the reason for using a fived
pulley.
References:
Lake, Harley, and Welton, ppe. 323-324.
Wood and Carpenter, ppe 5859,

Pieper and Beauchamp, 7ppe 462-465.

Watkins and Bedell, pp. 250-251.
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BEXPERIMENT No. 58
A Demonstration

The Role of Oxygen in Burning
(=

Aim: To demonstrate that burning depends upon a supply of oxygen {air)
reaching the firee | |

Apparatus: Two glass cans, two candles, and a cover for one of the cans.

Procedu?e: Place a lighted candle in-each of the cans. hen the candles =zre
burning at full fla@e place the cover over one of the cans. hat
happens to the fleme in this can? Hold a smoking splint near the riouth
and to one side of the other cane. In what direction does the smok
move? How do you account for this? Why does the flame in the covered
can refuse to Burn vhile the one in the uncovered can continves to
burn? What do you fhink is the function of oxygen in burning?

Expected Achievement: The pupils should see that a supply of air is
necessary for burning to take place.

References:
Wood and Carpenter, pp. 114-115,
Pieper and Beauchamp, pp. 325-326.
Honter and whitman, ppe 125-126.

Lake, Harley, and Welton, pp. 44-47,
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EXPTRIMENT Noe. 59
A Demonstration
A Simple fire Bxtinguisher

Aim: To make and demonstrate the use of a simple fire extineunisher.

appargtus: & flat bottom flask or a pint bottle, a one hole rubber =topper
to fit the flask or bottle, a piece of class tubin~ to fit the hole in
the stopper, sore baking sodz, and sulvhuric acid.

Procedure: Fill the flaslk or bottle about three fourthz full of water and
add a level teaspoonful of baking soda. Shake the mizture until the
scda dissolvess Cut a piece of glass tubing about three inches long and
heat one end of it until the opening is nearly closed and then put
the tubing tnrough the hole in the stovper so that the end of the tubing
with the small opening will be outside of the flaslk or bottle when the
stopper is rlaced in the flaslk or bottle. lNow pour a few drops of
sulphuric acid into the mixzture in the flask or bottle and place the
stopper in the bottle. If a small amount of paper has been set on fire
the stream of liguid may be directed on the Tire to extincuish it.

Jhat are the parts of a simple fire ertinguisher? Conld you make one

for home use? How?

Expected ichievements: The pupils should see the essential parts of a simnle
fire extinguisher. The possibilities of making a fire extinsuisher
for the home should be discussed.
References:
Wood and Carpenter, pp. 244-248,
Pieper and Seauchamp, pp. 360-363.
Hunter and /hitman, vpe. 255.
Lake, Harley, and /elton, pp. 43.

Powers, Neuner, and Bruner, pp. 319-320.

|
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BXPERIMENT 0. 60
A Demonstration

The Transference of Heat

b

im: To demonstrate how heat is transferred from one vlace to another.
Apparatus: 4n alcohol lamp, a chalkx box with a hole one inch in dismeter in

each end, a larse wire nail, md a thermometers.

Procedure: Light the alcohol lamp and set it in the chalk box. “he hox

should be set un on end so that air can ~et into it throuch the opening

in the bottom of the box. Vold the thermoueter near the onening in the
bottom and record the temperature. Tow hold the thermometer a few inches
above the opening in the to» of the Lo:r and record the temnerature. ‘hat
is the reason for the difference in the temnerature? hat carried the hent
from the box? Hold the thermometer a fow inches to one side of the flame
and note the temperaiure. .hat is the difference between this and the
temperature of the room? How did the heat ~et from the flame to the
thermometer?

Hold one end of the iron rail in the flame and from time to time rub a
piece of cotton that has been saturated with vater alone the nail.  hat

is happening to the nail? How is the heat beins carried alons the nail?
Which of these three methods of transferring neat is used in neatine homes?
Which method is used in heatinzg the sciiool room? /mich method transfers
heat from the sun to the earth?

Expected .chievements: The pupils should see the three methods of transferring

heat from place to place. They should 1lso see how these methods are

used in heating homes.
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References:
Lake, Harley; and .J/elton, pp. 369-382.

Pieper and Beauchamp, pp. 301, 304, 365-367.

Wood and Carpenter, pp. 233, 228,
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; ’ : . IXPERIIGHT No. 61
A Demonstration

5imple Reflection

~Aim: To demonstrate simple reflection of lisht.

Apraratus: A small mirror and a beam of light.

érocedure: Darken the room and arranée the shades so that a small beam of
light will enter the room. .illow the beam to fall on the mirror, at
first pernendicular to it and then gradually shift the mirror until the

0
angle of incidence apnroaches 0 . ./hat effect doss the mirror have on
the beam of light when it is veroendicular to the beam® Jhen is at
0

an angle of 45 to it? ‘/hen it is parallel to it? If a pencil is held
perpendicular to the mirror at the noint vhere the bean of licht strikes
the mirror the angle of incidence can be comnared with the ancle of re-

flection.

Ixpected Achievements: The punils should form an idea of what simple re-

flection is. hey should also see that the angle of incidence is equal to
the angle of reflection.

References:
Lake, Harley, and .Jelton, pp. 407-409.

jood and Carpenter, p. 257,

Pieper and Beauchamp, pp. 554-555, 575-576,




81

' . LXPERIMEANT Noe 62
A Demonstration -

‘“he Refraction of Light

Aim: To demonstrate the refraction of light.

dpparatus: A glass of clear water and a pencils

frocedure: ~Frlace a pencil in the glass of water. ‘he pencil should extend
diagonally through the water. Hold the glass containing the vrencil on
the level of the eye with the pencil to the richt or left of the observer.
Look at the pencil throuch the glass. .hat appears to have hapypened to
the pencil at the point where it enters the water? Place the pencil
perpendicular to the bottom of the glass. Compare the appearance of
the pencil now with its former appearanc@. ./hy this difference in appearance?

Bxpected ichievement: ©The pupils should see that the rencil appears broken
at the edge of the water due to the refraction of light.

References:
Lake, Harley, and ./elton, ppe. 410-419.
Wood and Carpenter, pp. 259.

Pieper and Beauchamp, pp. 553-554.

Watkins and Bedell, pp. 333-334.
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HXPERIMENT No. 63
A Demonstration

The Solar Spectrum

im: To demonstrate that white light is composed of many colors of light.

.

pparatuss A glass prism and a convex lens,

Procedure: Arragge the shades of the room in such a manner that a beam of
sunlight will be available for use. ©o0ld the glass prism in the beam of
light so that there will appear on the ceiling, or a niece of white
paper, the solar spectrum. .hat are the colors of the spectrum? .here
do the colors come from? Hold a convex lens in the spectrum and focus it
on a piece of white paper. .hat is the color of the light at the focal
point of the lens? «hat has happened to the colors of the spectrum?
What do you conclude as to the colors of light composing sunlight?

Expected Achievements: The pupils should see that sunlight is composed of

several colors of light. They should also see that sunlight is broken
into its component colors by the prism and the colors are mixed into white

light by the lens.

References:
Lake, Harley, and Welton, ppe 159-161.

Watkins and Bedell, pp. 341-342,
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EXPERIMENT Noe. 64

, A Demonstration

Illumination Depends Upon the Distance from the Source and the Intensity
of the Light

Aim: To demonstrate that the intensity of illumination depends upon the
distance of the object from the source of the light and the intensity of
the light.

Apparatus: Two sources of light, a candle and a flagh light, and a niece of
paper with a grease spot on it.

Procedurg: Light the candle and place it on the table. Place the flash light
on the opposite side of the table and turn it on. Hold the piece of paper
with the grease spot on it between the two sources of light. Jhat is
the appearance of the grease spot from each side of the paper? Why this

- appearance? lMove the paper until a place is found where the grease spot
appears the same from both sides. .hy does the spot appear the same
at this position? Which source of light is the farthest from the paper?
Why? What do you think the intensity of the light has to do with the

intensity of illumination? What do you think the distance of an object

from the source of light has to do with the intensity of illumination?

Expected Achievements: The pupils should see that the intensity of illumination
depends upon the distance of the object from the source of the light and
the intensity of the light.

References:

Lake, Harley, and .elton, pp. 388-390.
Wood and Carpenter, pp. 277.

Pieper and Beauchamp, ppe. 567-569.

Watkins and Bedell, pp. 331-332.
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’ EXPERIMENT No. 65
A Demonstration
The Intensity of Illumination Depends upon the Jistance af the Object from the
Source of Light
Aim: To demonstrate the relation of the intensity of illumination to the

distance of the object from the source of light,
Apparatus: A flash light, a piece of cardboard oune inch square, and a larger
plece of cardboard about the size of the back of a tablet,

;
Procedure: Lay the lighted flashlight on = twoéogﬁ% upon the other, Hold

the small piece of card board one foot from the flashlight so that it
will make a shadow on the larger piece of cardboard that is held two feet
in front of the flashlight. .hat is the size of the small piece of
cardboard? What is the size of the shadow on the larger piece of card-
board? Place the larger piece of cardboard tharee feet in front of the
light keeping the small piece of cardboard one foot in front of the
light. what is the relation of the size of the shadow to the size of
the small piece of cardboard? ihat is the relation of the size of the
shadow on the large piece of cardboard compared to the distance from the
source of light?

Expected Achievement: The pupils should see that the intensity of illumination
depends upon the distance of the object from the source of light.

References:

Pieper and Beauchamp, : pp. 570-571.

Lake, Harley, and .elton, Pbhe. 388-389.

Watkins, and Bedell, pp. 331,
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BXPERIMENT Noe. 66
A Demonstration
The Uses of Lenses -

im: To demonstrate the chief uses of lenses.

b

pparatus: A convex and a concave lens and a piece of white ndtebook papers

Procedure: Adjust the shades of the room so that a beam of sunlight will be
availablé for use. Hold the cdonvex lens in the beam of licht and focus
it on the white piede of paper. <The path of the licht will be showm
better if a little chalk dust is blown between the lens and the papere
what happens to the beam of light that goes through the lens? Hold the
concave lens in the bezm of light and reoeat the 1bove procedure.

«Hat hapvens to the beam of lifht that goes throush the lens? Let each
pupil hold each lens abhove the orintins in his: book. . hat does the
lens do to the size of the letters? ‘/hy do wou think the different
types of lenses are used in spectzcles?

Bxpected .acghievements: “The pupils should see that the different types of
lenses have different effects upon light going through them. They
should see that this principle has a practical apolication in such thinvs
as spectacles, and other optical instrumentse.

References:

Lake, Harley, and .Jjelton, pp. 412-416.
Wood and Carpenter, pp. 261-266.

Pieper and Beauchamp, ppe. 243-246, 578-579,

Watkins and Bedell, 8534-337.
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HXPERIMENT Noe 67
A Demmnstratidn

The 3tudy of a Camera

aim: To study the camera as an aid in understanding how the human eye
functions.

Apparatus: A small box camera and a piece of thin white paper to be used
as a screen.

Procedure: Open the back of the camera ond remove the part around which the

film is placed. Tlace the piece of thin white paper in the nlace that

is usually occupied by the film but leave the back of the camera open so

that the image that is forned may be observed on the paper screen. iix
the shutter so that it will remain open. TFocus the camera on some
luminous object such as a burning candle and observe the image on the

paper screen. /hat is the size of the image as com red with the size

of the candle flame? ./hy is it inverted? hzt part of the eye corresponds

to the shutter? The lens? The box of the camera? The paper screen?

Sxpected Aschisvements: The pupils should gain somne !mowledge of the structure

and the function of the eye from this study.
Refereﬁces:

Lake, Harley and ./elton, pp. 391, 413-415.

WVood and Carpenter, pn. 259-262.

Pieper and Beauchamp, ppe. 573-575.

i
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! , ‘ EXPERIMENT No. 68
: 4 Laboratory Experiment

The Law of lMagnetic Attraction and Repulsion

Aims To demonstrate the law of magnetic attraction and repulsion,
Apparatus: Two bar magnets that have the poles marked, and a piece of stringe.
Procedure: Suspend one of the bar magnets with the piece of string. Hold
the N-pole of the other magnet near the S-pole of the suspended magnet.,
What is the result? Hold the N-pole of the magnet to the N-pole of
the suspended magnet. “hat is the result? Repeat the procedure using
the opposite poles. ./hat are the results? What is the law of magnetic
attraction and repulsion?
Expected Achievements: The pupils should be able to demonstrate and formulate
the law of magnetic attraction and repulsion.
References:
Wood and Carpenter, pp. 286-288.
Pieper and Beauchamp, pp. 520-521.
Watkins and Bedell, pp. 372-374.

Hunter and Whitman, pp. 354-355,

Lake, Harley, and Welton, pp. 440-441,
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ZXPERIMENT No. 69.
A Demonstration
A Study of a liagnetic Field

Aim: To demonstrate the magmetic field about a compass.

Apparatus: A magnet, some iron filings, a piece of white notebook papér or
a piece of white cardboard.

Procedure: Lay the magnet oh the table and place the piece of white note-
book paper or cardboard over it. Better results will be obtained if a
book is placed on each side of the magnet and the paper placed on top
of the books. Sprinkle the filings on the paper over the magnet. If
a good picture of the magnetic field does not appear, tap the paper lightly

~with a pencil and the filings will arrange themselves into a defindte
pattern on the paper. In what direction do the lines of force, along
which the filings arrange themselves, seem to run? Where do the filings
form the more definite pattern? Where is the magnetic field the stronger?
If two magnets are available, demonstrate the magnetic field about two
like poles in the same manner as above. In what direction do the lines
of force seem to run? Demonstrate the magnetic field about two unlike
roles. In what direction do the lines of force run in this fiedd? In
the light of this experiment how do you explain magnetic attraction
and repulsion?

Bxpected Achievements: The pupils should see that the magnetic field extends
about a mugnet, being stronger at the ends of the magnet. In case of
two magnets with like poles the lines of force seem t0 push each other
apart, while with unlike poles they seem to go from one pole to the other.

References: |

Watkins and Bedell, pp. 373. ;

Pieper and Beauchamp, pp. 520=-521.
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Wood and Carpenter, pp. 287,

Lake, Harley, and Welton, pp. 444-445,

Hunter and /hitman, ppe. 354-355.
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KXPERIMENT No. 70
: ‘ o A Laboratory ixercise

A Simple Conpass

Aim: To make a simple compass.

Apparatus: A small sewing needle, a magnet, and a shallow dish of watér.

Procedure: Magnetize the needle by stroking a magnet with it. The needle
should always be drawn across the magnet in the same direction. Test
the needle from time to time with iron filings to determine whether
or not it is becoming magnetized. .8 soon as it is magnetized sufficiently
to lift a few iron filings, float it on the surfac8 of the dish of water.
Observe the action of the needle for a few minutes. In what direction
does it move? How do you exmplain tnis movement? ‘/hen the needle becomes
stationary, change its position and observe its motion againe. /hy does
the needle arrange itself in a north-south direction? ZEach punil
should be allowed to test a needle. If there is trauble in floating the
needle lay it across a small niece of tablet paper and then gradually
sink the paper.

Expected Achlevements: The pupils should see that a compass is a magnet
thgt is free to0 arrange itself along magnetic lines of force.

References:
Pieper and Beauchamp, pp. 651-653.

Wood and Carpenter, pp. 286,

Lake, Harley and Jelton, pp. 442-443.
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EXPERIMENT No. 71
A Laboratory kxercise

A Simple Zlectromagnet

Aim: To make and demonstrate a simple elecfro-magnet.

Apparatus: A large iron nail (a ten or twenty penny), about three feet
of insulated copper wire, a dry cell, and some iron filingse.

Procedure: Wrap the insulated wire around the nail lezving enough free end
on the wire to attach it to the dry cell. Attach one end of the wire
to one of the posts of the dry cell. Lay a quantity of iron filings
on a piece of paper, hold the magnet near the filings, and asttach the

~other end of the wire to the other post of the dry cell. ‘hat happens to
the iron filings? Break the circuit by disconnecting the wire from one
of the posts of the dry cell. '/hat happens to the iron filings? ‘hat
caused the nail to become a magnet? “/hat is an electro-magnet® ‘Which
&8s the stronger, a vermanent magnet or an electro-magnet of the same
size? Does the nail retain some of its magnetism?

Expected Achievements: The pupils should see that a current of electricity
flowing around an iron core makes a magnet. They should also see that
an electro-magnet is stronger than a permanent masnet of the séme sizee
The soft iron also retains some of its magnetism. Harder iron would
rftain more.

References:

Pieper and Beauchamp, ppe. 521.
Watkins and Bedell, Ppe. 373-374.
Wood and Carpenter, pp. 401-402,

Lake, Harley, and elton, pp. 446-449.

Hunter and Whitman, pp. 355.
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ZXPRRIMENT Noe. 72
A Demonstration

Static Electricity

[

Aim: To generate static electricity and study some of the things it doess

Apparatus: 4 rubber comb, a glass rod, a piece of silk cloth, a few pith
balls (pith of a corn stalk), silk thread, and some very small pieces
of paper.

Procedure: String the pith balls on the silk thread, one ball on a thread,
and suspend them from some suitable support so that they have freedom
to move in all directions. Charge the rubber comb by rubbing it oh the
sleeve of a woolen coat or sweater. Brine the comb near the pith balls.
What effect does it have on the pith balls? Touch one of the pith balls
with the combs ‘What effect does this have on the movement of the pith
ball when near the comb? ithat do you think has happened to the nith
ball? DNow, while it is still charged from the comb, charge the glass rod
by rubbing it with the silk cloth and bring it near the charged pith ball.
How does it react toward the glass rod? How do you account for this?
What caused the charge of electricity on the comb and ghe glass rod?
Discharge the pith balls by touching them with the hand and reverse the
above processe. In what way does the action of the charged pith balls
toward the charged comb and glass rod resemble the law of magnetic at-
traction and repulsion? ‘hat is the law of attraction and repulsion of
charges of static electricity?

Expected Achievements: The pupils should see that there are two kinds of
static electricity, and that they react toward each other in a similar

way that magnets react toward each other. Static electricity is

generated by frietion.




References:

Wood'and Carpenter, pp. 289,
Watkins and Bedell, pp. 370-372.

Pieper and Beauchamp, ppe. 512-513,

Hunter and Vhitman, pp. 342-343.,
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EXPERINENT No. 73
A Demonstration

Current Zlectricity

Aim: To génerate current electricity and study some of :the things it causes.

Apparatus: 4 glass tumbler, sulphuric acid, a strip of zinc, a strip 6f
copper, the simple electro-magnet constructed in a previous experiment,
and some iron filings.

Procedure: Fill the tumbler about three fourths full of water and add a
tablespoonful of acide If the tumbler is - large, two tablespoonfuls
of acid will be required. Place the strips of copper and zine in the
mixture in the tumbler. Do not let the metal strips touch each other.
Fasten a piece of copper wire to each of the strips. .hen the action
becomes rather vigorous in the tumbler attach the electro-magnet to the
free ends of the wires. Hold them close to some iron filingse Vhat
happens to the electro-magnet? ‘here did the electricity come from that
made the electromagnet? ‘What do you think generated the electricity?
Touch the loose ends of the wire from the strips of metal to the tongue.
What sensation do you notice? What do you think causes this sensation?

Expected Achievements: The pupils should see that current electricity dan
be generated by chemical action. Current electricity camses a sen-
sation that can be detected by the body and it may be used in making
an electro-magnet.

References:

Pieper and Beauchamp, pp. 514~-515,
Watkins and Bedell, pp. 355-360,
wWood and Carpenter, pp. 290-291.

Lake, Harley, and Welton, pp. 434.

Hunter and vhitman, pp. 346-348,
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EXPERIMENT No. 74 .
| ‘ - A Demonstration
A Study of a Simple Dynamo
Aim: To étudy a2 simple dynamo. “
Apparatus: A dynamo from a discarded telephone, the bell from a discafded
telephone, a simple electro-magnet, and some ¢opper wire.
Frocedure: Examine the dynamo. .hat are the two essential parts of the
dynamo? Have the class hold hands and form a circle about the dvnamo
with one pupil holding his hand on the top of the dynamo and the »upil
next to him holding his finger of the end of the shaft of the rotating
coil of wire opposite the crank that turns the coil of wire. Turn the
crank slowly. /hat semsation do you feel? Vhat effect does it seem
to have on the muscles of your arms? Fasten an electro-magnet to the
dynamo by attaching the wires in place of the hands of the pupils that
were touching the dynamo in the a.ove prodedure. >lace the electro-
magnet near some iron filings and turn the crank. “hat happens to the
electro-magnet? Vhere do you think the electricity came from that
magnetized the electro-magnet? ‘What do you think generated the electricity?
How? Attach the electric bell in the place of the electro-magnet and
turn the crank of the dynamo. ‘/hat happens?
Expected Achievements: The pupils should see that a current of ekectricity
is generated by a coil 6f insulated wire rotating in a strong magnetic
field. They should see that current electricity can be made to do work
and that strong electkic currents are harmful to the bhody.
References:

Wood and Carpenter, pp. 33-335.

Piepér and Beauchamp, pp. 522-528.
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' Lake, Harley, and .elton, pp. 449-451,

r

Watkins and Bedell, pp. 362-379.

Hunter and vhitman, pp. 402-403,
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EXPERIMENT No. 75

; ' - A Demonstration
The Heating Effect of an uslectric Current

Aim: To demonstrate the heating effect of an electric current.

Apparatus: A dry cell, pieces of copper wire (very fine wire), iron wire
(screen wire), steel wire (a very fine needle), if possible a piece
of the heating element of an electric toaster or electric iron, and
a piece of aluminum wiré.

Procedurs: TPlace each of the wires across the terminals of the dry cell,
noting the time that it takes each one of them to become red hot and the
length of time it takes to burn them. ‘/hich wire burned the more readily?
Which wire became red hot in the shortest length of time? Which ones
did not burn? Which wire do you think is most suitable for the con-
struction of heating elements in electrical heating devices? Vhy?

Expected Achievementg: The pupils should see that an electric current Pro=-
duces heat. 'They should also see that some wires will burn and others
will get hot without burning. Those that will not burn and yet produce
heat are suitable for heating elements in electrical devices.

References:

Watkins and Bedell, pp. 388-389,
Pieper and Beauchamp, pp. 3585 535-539,
Wood and Carpenter, PPs 226-229.

Hunter and Whitman, pp. 357-362,

Lake, Harley, and Jelton, pp, 458-459,
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B. Suggested List of Apparatus.
Quantity Size Name

12, 4#%-~ TSt tUbeS=m=—mmmmm e —"25
1 4 oz. 41C0N01 lamp=— = e 55

4 200 cc. Flat bottom flasks- ————,80

1 12 in. Thermometer (—10o to 220o Fo)mmmmmc e 2,00

1l 4 rings Ring stand and clamps and ringg————e—-——- 1.75

2 Burette Clamps———-——mmoommmmee 1,10

2 doz. Rubber Stoppers (assorted sized)-———m——m— 1.75
Glass tubing (assorted sized)-—=——mmm———eu «70

6 150 cc. BeakKer s e e e e 1.25

1 0-64 oz, Spring balance——-———emem———e- «85

1 25x75 mme Glass Prisme—mm—e e e 75

1l set Demonstration lenses—————meecmmeamaemo—o 1.75

2 Bar magnets——m——memeeme ¢ 70

4 oz. spool B&S guage no. 24 Copper wire - 65

< 1b. Iron filings-—- .15
Total-- 15,00

C. Suggested List of Chemicals

1 oz, can Sodium Peroxide=———m——mmm e e «30

1 box Baking Soda~ - —— ——== 405

4 0Ze Acetic acim—mm—m—e o 25

1 1b. Hydrochloric acid - ¢40

1 1b. Nitric acia: —— «65

1 1b. ) Sulphuric acid --~ ¢bb

4 0Ze Iodine in potassium jodine so0le=—=——————— « 25

1 oz. Benedicts solution ———— o45

4 0z. Sodium hydroxide--—=-——=—=- ———— 430

1 gal, Alcohol - . o715
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