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CHAPTER I
INTRODUCTION
Purpose of the Study

The purpose of &t is study was to find what information
had been found useful, by one hundred select individuals
gainfully employed and interested in the industrial use of
electricity, in order to choose items to be used for the cone
struction of & curriculum in electricity for high school pue-
plls.

The writer believes that there is a need for this study,
because bthe regular Gext books used in the high schools at the
present bime do not emphasize enough the practical value of
electricity. The conbents of most of these books emphasize
the theoretieal and mathematical content. The writer feels
confident that, if an instructor knows what information has
been found most worthwhile by a select group of individuals,
who are actually engagéd in some gainful electrical occupa~
tion, he will be beltbter able to supplement a ecourse which
will give him a sound, interesting and live curriculum for
his pupils.

Our schools are being eriticized because they do not
give 5o the pupils an opportunity to get the practical traine-
ing which fits them best for every day lifes. Ilany sociclo=
gists, economlsts and curriculum makers have discussed the
problem and we have today many schools revising their curric-
ula to f£it the aim of education along the lines of a continual

1
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read justment to life's situations. On this point L.
Thomas Hopkins says, "The material should be taught in such
s way that the pupil sees the connection between it and the
1
situation where it is to be applied."

Another quotationfromL, Thomas Hoplkins to show the nced
of revising the high school curricula in high school physics
text~books is as follows:

An analysis shows that bthere are approximately 110 dif-

ferent common uses of the principle of the first-class

lever, while there sre only three or four for polarized
light, all of which are vocational, An analysis of
physics Gextebooks, however, show that the average
amount of space given the latter toplec is five times
that of the former. Perfectly good for specislists,

ut 98 per c¢ent of high scechool pupils in the Bhysica

¢classes want training to be good consumers.

The writer believes that the curriculum in eleectricity
in tﬁa nigh school should contain the items and materials
which have been found useful by a select number of persons
gainfully employéd in the various branches of electricity.

Importance Of The Study

According to the 1929 American Year Book there were 24,
‘257, 159 customers using electricity in the United States.
Of this number 19, 721, 486 or eighty-one and three-tenth par
cent are residential. It is estimated thot seventy per cent
of the homes in the United States are supplied with electriecity.

From his contact in Southeastern Kansas, the writer is

convinced th:t the elecirical field in that section is very

p X

L. Thomas Hopkins, Curprieulum Prineiples and Practices, P. 26
2

Ibid, P. 27
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broad. Eleetricity is used for everything from residential
lighting to electric shovels. There are two l:rge electric
power plants in this district. The Empire Distriet Electrie
Company located at Riverton, Kansas, furnished power throughe
out the Southeastern part of K:nsas. The Kansas Gas and Elec*
tric Company has a very large power transmission plant on the
Neosho River located at Service, Kansas, about twentye-seven
miles southwest of Pittsburg, Kansas.

The writer interviewed the superintendent of the brunch
of the Kansas Gas and Electrie Company at Pittsburg, Kansas,
in order to receive first hand information as to the amount
of electricity used in kilowatt hours by consumers of electri-
city. He obtained the following facts and figures as compild
by the Kansas Gas and Electric Company's main office at Wichita,
Kansas,

The Wichita power plant generated 87, 724, 510 kilowutt
hours of electricity during the year 1930. The Neosho power
plant generated 183, 597, 900 kiiewatt hours of electricity dir-
ing the year 1930, The total for the two generating plants
was 271, 322, 410 kilowatt hours. The company had as of re-
cord July 1, 1931; 60, 630 customers, and 845 employees., The
peak of the load for the two plants during the summer months
is at 10-~12 A.M.3; during the winber months from 5--8 P,M.

The Neosho plant has 664 towers which support the trans-
mizsion iines, and the line is 106 miles in length. The total

cost of construction of the Neosho plant and transmission lines



was $1,447,000.00,

The data on the amount of water consumed by the power
plants during the year 1930 was: for the Wiehita plant 165,000,
000,000 gallons; for the Neosho plant, 248,000,000,000 gallons
of water.,

The foregoing shows the great amount of electricity con-
sumed during the year 1950, and there is everything to show
that its use 1s increasing. Because of the great convenience
of electricity and its widespread use there is a need of a
course in electrieity in the high school to best fit the boy or
girl to lo=rn more about the practical and theoretical side of
alectiiaity. The course would probably be of wvalue to more pu=-
pils if placed in the sénior school level, because it may
be more e:sily assocliated with out of school situations.,

In the generation and transmission of this vast power, a
wide knowledge of numerous prineiples governing electrical ac-
tivity and manipulatory practices should be learned. Some of
these principles no doubt are used more frequently than others

in electrical activity and manipulatory practices,



CHAPTER II
SIMILAR S8TUDIES

A study of somewhat similar nature is a thesis entitled,
"Survey of Domestic Needs in Electricity," submitted in par-
tial fulfilment of the raqﬁirementa for the degree of Master
of Selence in Education by Charles J. Thompson, Kansas State
Teachers College, Plttsburg, Kansas, The purpose of this
thesis was to find what information people had found useful
in order to select items as a basis for a practical course in
elsctriecity for high school pupils, preferable the ninth grade.

The check list technicue was used to obtain the desifsd
information. The check lists were m:urked by boys and girls in
high school and their parents. A total of eighty items wag
iisted for checkings, This seems to be a very good survey for
the domestic use of electricity. There is good material which
showsa feasibility for the selecting of material for the course
in electricity, Some of the information from this thesis and
also some of the same ltems were used for the check list in
this study.

The report of the American Vocational Association Commit=
¢ on "Standards of Attainment in IndustrialeArts Teaching,"
presented at the mesting of the Industrial Arts section, Amer-
ican Voecational Association, New Orleans, Louisiana, Saturday,
December 7, 1929, consisted of a number of tables summarizing
the replies to questionnaires sent to for!y cities. The pur-
pose of these questionnaires w.s to determine what a boy

5
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should know -nd be able to do by the close of the Jjunior %igh
school period in wvarious subjects. The table on electrical
construetion contained seventy items. Some of the items were
used in this study.

Another atudyl of somewheat similar nature was a report
by Charles Hayt Watson frpm a questionnaire answered by pare
enics of Kansas high school students concerning the use m de
by them of the 174 items appeuring in high school physics.
The result was that thirty-five of the 174 items were report-

ed by sixty per cent. Nohe of the material in this report

w:8 used in the present study.

T ‘
Charles Hayt Watson, A Oritical Study Of The Content

Of High School Physics With Respect To Its SBocial Value.,

School Review XXXIV November (1926) 688~697.



CHAPTER III
METHOD OF PROCEDURE

A check list technigue was used in this study to obtain
information from persons, interested in eleetricity and gaine
fully employed in some elgctrical work, coneerning the knowle
.-edge of eleetr city whieh they had found useful; also con=-
cerning information of whigch they had some interest. The data
were secured from one hundred selected individuals.,

Construction Of Check List

The preparation of the check list was very difficult be-
cause bhers is not much material for this type of work. The
list was finally made up of items taken from Black and Davis,
Practical FPhysies Book; Terrell Croft's Praetical Electricity,
and from a thesis, Survey of Domestic Needs in Electricity by
Charles J. Thompson, Kansas State Teachers College, Pittsburg.
The items were a sampling of a vocational and of a technical na-
ture, because it was desired to obtain specific information of
useful items of a vocational charaeter, and information which
might indicate recreational value.

The list was composed of one hundred thirty-three items.
There were seventy-nine items concerning very common principles
of electricity, thirty items of a higher scientific nature,
twelve radio items, and twelve items concerning automobile elec-

tricity.
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Copies of the list were given to parsonslinterested and
gainfully employed in aleetricai work. These persons were
requested to mark with (1) the items a’knowledge of which
they had found useful and to mark with (2) any other of the
items in which they were interested.

Procedure

‘The lists to be checked were placed in the hands of one
hundred individuals by the writer. The writer was fortunate
in having the ceooperation of the t-achers of the Kansas State
Teachers College, Pitt#burg, Kansas, who instruct classes
in electricity in SmitheHughes Vocational Classes. From this
group of teachers he obtained a large part of the one-hundred
individuale who checked the list, Other persons checking the
list were employees of the Empiré Distriet Electric Company atb
Riverton, Kansas, and individuals from the various electrical
coneerns in Cherokes and Crawford County, Kansas.

The cheek list was marked by seventy-three electricians,
eight autcmobile.meahanica, nine electric welders, six tele=-
phone repairmen, and four automobile bstlery men. This made

a botal of one hundred individuals.



CHAPTER IV
| FINDINGS OF THE STUDY

The tables on the following pages contain the findings
of the study. The data presented show that considerable knowle
edge of electricity has been found useful by the persons marke-
ing the check lists, BSince‘'the returns were made by a select
group, it was assumed that this information was sufficient to
be used in the oonstructién of a curriculum.

Table I, on page 15, glves the data obtained from the lists
that were checked by the one hundred individuals, After care=
ful consideration the writer declded to use in the suggested
curriculum the ltems which were checked by fifty to eighty-one
individuals. There were sixty items of the one hundred thirty-
three that were checked by fifty to eighty-one individuals.

Table II, on page 22, gives the data of the sixty items
which were used in the curriculum arranged in descending rank
crder according to frequency of checking.

A further study of Table I indicates that there were sixty
items which were checked by fifty to eighty-one individuals,
fifty-nine items which were checked by twenty-five to forty=
nine individuals, and fourteen items that were checked by six=

teen to twenty-four individuals,
» The items checked with number (2) indicating any item in
which the individuals were interested ranged from six to thirty=-
seven. As the number checking each item was not great,

9
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the writer does not believe that a special curriculum should
be constructed from these items,

A further analysis of the sixty items used in the currice
ulum shows the deeirable arrangement of the items into seven
divisions beesuse of their connection with each other in teache
ing.

The content of the fi}st division contains the study of
the sources of electricity, its generation, and general laws
and prineiples, This division includes ten items. These items
deal with the beginning study of electricity as Lo how it can
be generated and the laws and principles govorning its use.

There are in the second division eight items which indicate the
knowledge of the dangers of electricity. These dangers include
the loss of life, dangers of overloading a eircuit, and the
information concerning the knowledge necessary to determine the
reasong for these dangers. In the third division there are eight
items which stress entirely the knowledge of the various kinds of
connections, which are necessary to obtain the best fesults for

common electrical net works, The fourth and fifth division cone
tains fifteen items which are indicative of the information re=-
quired for house wiring and repairing of household appliances.
The foregoing sh@ws~the necessary kn wledge for common eleetrical
problems which may arise about the home.

The sixth division contains eight items which include a know=-
ledge of the laws of compubation and formulas to denote elec~

tricsl horse power. These items deal with watts, kilowailts, and

Ll | ]
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reading of the electrical service meters The seventh division
containg eleven items which are entirely concerned with auto-
mobile electricity. Since there is at the present time in Gthe
United States about one automobile to every five persons, Ghese

items should have a place in the curriculum.
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By analyzing the sixty items taken for the eonstruction
of the curriculum the following arrangement was believed de=-
sirable becaure of their connection with each other in‘teach-
ing.
Division I
This division includes the following:
Source of eleectrical current
Prineiples of magnetiém
Laws of magnetic force
Meaning of positive and negative electricity
Methods of generating electrical energy
Materials that will eonduct electricity
Materials that will not conduet electricity
What is direct current?
What is alternating current?
Action and prineciples of an eleetric mobtor and generator
Division IX
This diviseion ineludes the following:
Dangers of electricity
How to avoid déngers in electriecity
Use of fuses
Testing, finding and replacing fuses
Proper sirze of fuses to use in ecirecuit
Cause and effect of short eircuit
Use of switches

Knowledge of computing size of wire needed in cirecuit

\ Y
Wb &2
RN\ B
PV
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Division III
This division includes the following:
Prineiples of connecting dry cells
Connecting dry cells in parallel
Connecting dry cells in series
Making a series connection
Making a parallel ccﬁnaotion

Conatruction of a simple lighting circuit with lamps in
series

Construction of a simple lighting eircuit with lamps in
paraliel

Connection of a transformer to 110 volt line
Division IV

This division inecludes the following:

Common house wire and insul«tion

Gapacity of eleetric light cords and fixture sockets for
earrying current

Making eommon wire splices
Soldering and taping splices
Making simple repairs of household olectriecal appliances
Installation of a flush switeh
Installation of a snap switch
Division V .
This division includes the following:
Repairing an electric light socket
Assembling an electric iron heater or toaster plug
Construction and installation of a drop cord

Construction of n extension cord for 110 volt circuit
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Construction of an electro-magnet

Construction of a small transformer

Use and construction of a rheostat

Construction of 2 simple electric¢ motor
Division VI

This division inecludes the following:

Knowledge of ampere, volt and resistance

Enowledge of Ohm's law

Meaning of wabtis and kilowatts

Reading of an electrical service meter

Care of volt meter and ammeter

Computation of wvoltage, current, and resistance in a
series conneetion

Meaning of electrical horsepowver
Computation of electrical horsepower,
Division VII

This division inecludes the following items in automobile
electricity

Construction of automobile storage battery

Care of the automobile storage batiery

Use of the automobile abéraga batteﬁy

Testing for automobile battery trcuble

Construction of use of spark plug

Loecating trouble in automobile ignition system

Adjusting breaker points in the automobile ignition system
Teating for trouble in the automobile lighting system
Loeating trouble in automobile horn

Changing the charging rate of the automobile generator

Locating tr uble in the automobile starter



- PABLE

One Hundred Thirty-Three Items Checked By One Hundred
viduals, (1) Number Of Persons Checlking Items A
Knowledge Of Which Was Considered Useful;
(2) Bumber Of Persons Checking
Items In Which They Vere

Indi-

Interested,
Item - (3] (2)
1. Sources of electrical currente=ewee- 79 (<]
2. Principles of connecting dry cells-=- 74 4
3, Connecting dry cells in series-e---- 71 6
4, Connecting dry cells in parsllele~-- e 8
8, Construction of an electromaegnet--e- 58 16
€., Making common wire spliceseswee cucs 73 12
7. Soldering and taping splices-«cemens 70 12
8, Constructing and wiring bell eirecuit 40 15
9. Constructing a bell circuit using
one button for two bellgwemcnecna 36 21
10. Constructing a bell circult using
two buttons either of which
will operate a single bellewccw-= 33 17
11, Construction of an extension
cord for 110 volts=remcocccccnc-w 58 8
12, Detection and removal of trouble in
a bell circultecereccreccacncacun 35 15
15, Assembling electric iron, heater
or toaster pluge-rewececvea= - 50 13
14, Wiring miniature battery lampSew--w- 34 20
15, Construction of a simple lightinge
43

circuit with lamps in parallel--- 54
15
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Item

16.

17,
18.

19.

20,
21,
22,
23,

24,

25,

26.
27,

28,

£9.

34.
35,
36,

Construction of a simrle lighting
circuit with lamps in seriese-e-

Construction of a simple buzzere--=

Construction and installation of a

Constructiocon of a simple telegraph

SYStOMmmmn e e rmc e n e ————
Use of switCh@Swemmemrmrnnnnewwcnees
Installation of a flush switCh=ee~=
Installation of a snap switChe-ewwew
Installation of a flush receptaclee

Construection of a simple electrie

motgr——-n-unnm-ouwumunun-mmﬁounmm

Connection of a transformer to 110~

v@lt 11}'16 - - - -
Construction of a small transformere

Use Of fuﬁes - S W -

Testing, finding and replacing

fus@Su-—u---nu-u-uwnn—-uwuwa-nnwua—mh

Proper size of fuse to use in a

CATCULL D o oo o 0 s 0 o o e om0 0 o i e e i o
Cause and effect of short circuits-=-
Heading an electric service meter-w-

Calculation of light bill from
meter readingeccescews - e 0 e

Action and principles of an electric
motor and generatorleeec e rcmcvmuw—

Principles of electromagnetismeeceew

Structure of an electric hellemwmens=

(1)

(2)

50
37

53
49

53

58
50
81

75

70
69
87

44

54
49
42
39

16
16

42

30
13
il
14
12

25

17
25

17
15
18

16

20
16
13
18
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Item (1) (2)

37, Structure of a dry celle-cewwa- o ———— 35 17
38, Common house wiring and insulationee- 62 14
39. Use of porcela in tubes, knobs,

Wiring=looMescecu e cnm incnmnnnn— 58 11
40+ Dangers of electricityecmmcecccncceca 73 14
41l. Vow to avoid dangers of electricitye- 62 23
42, Construction of electric flatiron-ee 36 17
43, Construction of lighting-circuit

using three-way switchesescecceuecs 39 24
44, Repairing light socketeeocececmcuc.n - 52 10
45, Farm lighting systénececrccnnrcncnnean 22 29
46, Code rules for wiringe-ececcececcsconce 36 33
47. Construction of an electric pad-wmwe= 28 20
48, Construction of an electric curling

iron ----- W e e Y W G W G S e e e W e O G 26 1'7
49, Construction of a percolatorecececece £7 18
60. Electrical toys-=weececa- e ———— - 24 19
51. Construction of weathcrproof oute

door circuitge-eccecccwcna —————— - 36 24
52, Use and construction of a rheostat---- 52 20
53+ Use and construction of a thermostate 41 18
54, Construction of common electrical

household applisnceSe-emecccreccnwne= 41 24
55, Making simple repairs on household

electrical applioncegSemercccrencas 54 b by 4
86, Principles involved in selecting ~

electrically«driven machin: ryeewes 36 26
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Item (1) (2)
57. Principles of the common incandescent
lamp--e- e 38 21
58. Electroplating---e-eeeccccamaecoaooa 21 36
59. Construction of a commtator-c--cececa- 44 25
60. Magnetic compass---==cmcccccmccnanaa. 33 23
6l. Materials that will conduct elec-
tricity--=-cccccmc el 70 il
62. Materials that will not conduct
electricityeec--cocmcmcmm e 72 13
63. Care of volt‘meters and ammeters-ce-=- 54 16
64. Use of pyrometer-----ecocccmmmcanao.o 22 31
€65. Principles of the telephone-==-cecceaa 41 26
66. Use of automobile storage-battery---- 58 8
67. Construction of automobile storage-
battery---cccocmmm e £85 18
68, Care of automobile storage-battery=--- 60 16
69. Testing for automobile battery-
troublesS-cccmene e - 53 16
70. Locating troubles in the automobile :
starter---eecemcccccmrccccceeea 51 19
71. Locating troubles in the auto-
mobile hornecerececcccccccccrcncas 52 13
72. Operation of electric windshield ‘
Wiperecmcc e e e 54 8
73. Testing for trouble in the auto-
: mobile lighting systeme-e-cceccaaaa 61 14
74. Adjusting breaker points in auto-
mobile ignition system----cececaaa- 50 21
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Item

75
76

s

78,

79.

85,
86.

87
858,

89,
904

o1,

Locating trouble in the ignition

SV LM o v or oo s 0 0 o0 0 0 0 9w o - - - " -
o

Changing the charging rate of the
automoblile generatorecccecccacecn=

Construction and use of spark plug--

Construction and use of ignition

.
cGil'-t——n—"-uﬂnﬂﬂmu-bﬂﬂnuﬁ”ﬁ”ﬁﬁ#ﬂwﬁ

Capacity of light cords and fixture
sockets for carrying currenteeese

Princlples of the electron theorye=s
Principles magnetismececccecncnncnnccs
Laws of magnetic forc@eew—ecs coccaw
Determing lilting power of magnetee-

Knowledge of amperes volt and
I‘eSiS tance nnnnnnnnnn - - - -

Knowledge of Ohm's laWeeemeecwa-n -

Meaning of positive and negative
cu:‘(rent nnnnnnn - - . G - S . -~

What 1s direct currentfeececccceccna
What is an élternating current?-=--=

Difference bhetween rbtential and

VOltr’!ge‘"—***»*'* - W -

Knowledge of squore mils snd cire

cula]”uﬂu«a-« nnnnnnnn - - -

Knowledge of computing size of wire
needed for a circuitecccncccncans

k311 in using wire t bhloweemcncnauasn

" Meaning of electricsa! horsepoierewe=

Computation of electrical horsepower

(1) (2)
862 20
€0 14
51 9
47 19
51 23
31 29
50 21
50 25
29 25
65 13
70 17
57 12
70 12
71 12
47 19
37 20
50 18
41 25
€0 26
53 44
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Item (1) (2)
95. Meaning of watts, kilowattSeecccrans 70 14
96, Computation of power loss in A.C.
0P DeCommmcmcmcr e - 38 28
97. Computation of the efficiency of
electrical apparatusecccceccosncocs 31 29
98, Methods of generating electrical
@n@l‘gy-""'“’"* ————— - - - 50 18
99. Making a series connectione-weececes 62 13
100. Making a parallel connectioNwserme—== 62 12
101, Computation of voltage, current and
resistance in series eircuiteecees 50 18
102. Computation of voltuge, current and
resist ' nce in paralied circuite-- 47 12
103, Computation of magrnetomotive foree—w 28 24
104. Calculating magnetic wingingeee=c-we 28 26
105. Applicatons of electromagneticsececee 36 19
106. Determination of capacity of a
storage cell or botleryecevwcen we 27 21
107, Methods of producing induced E M F = G 49
108, Principles of inductancee cecemmcnmea 40 22
109, Factors determiningthevolt.pge of
any generatol- --cwecmrmccc e c———— 39 “4
110, Prineiple of a magnetoe=eecemceceaw—e 39 18
111, Necessary components of a directe
current penerator----eemcececcean 35 23
112, Radio tube principleS-eeccccccccens - 21 50
113, Inductence and capacityeecceccncman - 2w 31
114, Resonating circuitsececececnrccas - 19 26
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Item

(1)

(2)

115.
116.
117,
118,
119.
120,
121.
122,
123,
124,
125,
126,
127,
128,
129,
130,
131,
132,
133,

Radio wave length and frequencios«weee
Radio frequency amplificationecevescvaca
Audio frequency amplificatione-cececeeca-
Battery charger-~»-~-~-~~~~--~~;~-~b-,

B"Batt@ry eliminatorece  voveenvcencwens

Power unit for A, C., setSewewcccncans -
Types of loud spealergeemen o e -
Transformer couplingeecee-wu- P ——
Reslistance couplingeesrecrrecccccnnne

The principle of the storage-batterye-

The automobile generator principle-e--

The automobile starting motore-mmee-- -
Switeh arrangement8eeee cecnmeccan o

Grounded circuits of automobileewcweees
Effect of resistance in baatery cirecuit
Why large conductors in b .ttery circuit
Relay cutoute-m-recmmcnccccrcaceanan -
Types of automobile lampSee-mwws i i e

Ligitingeircu't of automobileecceccames
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17
20
33
2%
16
12

19
38
39
4z
39
58
33
44
36
30
43

35
37
30
22
20
30
£5
29
24
12
18
17
14
18
16
15
20
19
19



TaBLE II

The 3ixty Items Used In The Construction Of The Curriculum
In Descending Rank Order According To Freguency Of
Cheeking. (N) Number Of Persons Checking
kach Item; ( KO) Rank Order Of
Items Checked.

Use of fuses-=-=-- o o o e o - wownnsaneess Bl 1
Source of electric:l cu’ enteecemmemcecenanan e 79 o
Testing, finding and replscing fuses--eewecncwc-- - 75 3
Principles of connecting dry cellSeseccmcccccnnx 74 4
Making common wire splicoSewecmecwceccnaan wwnwneee T3 5
Dangers of electrigity-veworsresncovnmncnny -anan 73 6
Connecting dry cells in parallolee---a o i o 7e 7
Materials that will not conduct electricity----- 72 8
Connecting dry cells in serieg-~-wewssvnenmnnees 71 9
What is an alternating cuientesweccecccccccccnsw 71 10
Solder rg and taring spliceSeweememas O — 70 11
Proper si-e of fuse to use in circultee--ccev-ve- 70 12
Materinsls that will conduct electricityememumens 70 13
Knowledge of Ohm's Lawe--wcorcmommcaas - - o om0 . 70 14
‘hat is direct currente=======- s im0 15
Veoning of watis and Filo cli8erececcmcercncccnn= 70 16
Cause and effects of short circuits—-ceecrecemcws 89 17

22
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Item Ne Re Oo

Use of switCheSeseccrconcwnanomnenennwonnaneas 65 18
Knowledge of ampere, volt and resistancoewecce 65 19
Common house wiring amd insulationesessmscesse 62 20
How to avold dangers of electricityseececaccann 62 21
ﬁaXing a serles connectionememmmmr e e e 62 }22
Making a paralleled connectlioNescecaccmccnawnnss 62 23
Testing for trouble in the automobile lidhting

BVl oM mmccmnncmmnrnm cn - -—————— - 81 24
Care of the automobile storage battarym-«nmﬂ«* 60 25
Chﬂﬂ&iﬂé the charging rate of the automobile : :

CONOT AT O = e v e o om0 o e e o 0 60 26
lieaning of electrical horsepoWer-cecrcncvanwmnn 60 av
Construction of an electromagnetecconvomnvmnems &8 28
C@natructioh of an extension cord for 110

voltls cireuifccecccncnmcn e cccnccnnns 58 29
Connection of a transformer to 110 volt line-e 58 30
Use of the automobile storage battery-weeceee-- 58 31
Reading an electiric servite metdrecrevcvennans 57 32
Meaning of positive and negative currentecee- 5% 88
Construection of automoblle storage bﬁttery~~-~ 85 54
Construction of a simple lighting eirecuit

with lamps in parallelecccccospasvonsrnnsee 54 25
Action and prineiples of an electric motor

aNnd ZONeratOr emmmmmm e m—— - 54 36
Making simple repsairs on household electrical

ApPliancefevncnmmnmranccn e ————— 4y O4 37
Care of volt meters and ammetera«»~-~~»~«-—~ﬁif 54 38
Iastallation of a flush Switehesesssssecsesess . 85 39
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Item N. ReOo
Installation of a snap switCheeecswcaoa ——————— - 53 40
Construction of a simple electric motorewccens= 53 41
Testing for asutomobile battery tro blegeewewe= | 53 42
Computation of electrical horsepoWePeeeececens= 53 43
Fepairing an electric light sockétesemeencn-- - 52 44
Use and construction of a rheostate=e----e ——— 52 45
Locating trouble in an automonile horne-we-cwe 52 46
Locating trou le in an automobile ignition
SyS M e —-———— - 52 47
. Locating trouble in the avtomobile starter---e 51 48
Construction and use of spark ‘Iugn-;*n_--,-u- 51 49
Capacity of electric light cords and fixture
sockets for carrying currénteeecemmmeccne- —— 51 50
sssembling an elecﬁric iron hoather or toaster
S F e o ey - 50 51
Construction of a simple lighting circuit
with lamps in series--e-ecececaw- e 50 52
Construction.and installation ol a drop cord-- 50 53
Construction of a Small‘transformernna-—--,-u- 50 54
Adjusting breaker points in automobile
igniticn system-~--—~~-~----~-~~-f ------ - 50 556
Principles of magnetisMescrcrccnenwnawns i 50 56
Laws of magnetic force=-eececcec caaa- cosensss 50 57
Knowledge of computing sl e of wire needed
for a circultmemrecmcccncne cmcmcncncea - 50 58
Methods of generating electrical energyveececes 50 59
Computation of voltage, current and
resistonce in serie: circuiteeeccecmccccena 50 - 80



CHAPTER V
THE CURKICULUM

Frdm the study of the book entitled Curriculum Principles
and Practices by L. Thomas Hopkins, the writer dee use of the
- following suggosted essentials for the construction of the cur-
riculum. There should be some fundamental principles which
are used as a basls for curriculum construction; there should
be an aim of education clearly defined; and the objectives of
the particular course for which the cur iculum is constructed
should be stated.

The fundamental principles for curriculum construction as
sugpested by Hopkins are the seven objectives given by the com-
mittee on the Reorganization of Secondary Education., These are;
health, command of the fundamental processes, worthy home mem-
bership, vocation, citizenship, leisure and ethical character.

The writer analyzed varicus aims of education as suggest-
ed by different authors, and finally a:rived at¢ the conclusion
that the aim of education should be a continual resdjustment
to the siutations of life,

Having decided to use the fundamental principles for the
construction of the curriculum as sugpested by Hopkins, and
having defined the aim of education, 1t then became necessary
to state the general objectives in science. Since the cur-
rieulum of this thesis deals with the teaching of electricity,
the following general objectives in science, which were used
by the writer, were sugrested in the St. Louis Curriculum,
Bulletin Ko. 31 dealing with Physics for the High School.

25
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General Objectives in Secience
To acquire thé ablility to use effectively the facts
of nature and current scientific problems and prace-
tice involved in one's daily life.
To acquire the ability to arpreciate the lives and
works of great scientiatg-ahd to evaluate their cone
tributions to society.
To acyuire the ability and the desire to read scien-
tific literature as an indirect mode of observation
and a fruitiul use of leisure.
To accuire the ability to grow in vocational and re-
creational life through a wide acguaintance with scien-
tific facts and literature.
To develop skill in the manipulstion of materisls in
purposeful scientific expérimenﬁation.’
To acquire open mindedness in problem situations and

abilities In the use of the scientific method,

Te appreciate the advantages of further seientific
study}
To acquire ability to develop one's ethiecal character

through an adequate conception of the truth and a worke

ing confidence in the law of cause and effect,
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THE CURKICULUM

The content of the Curriculum is as follows:

Specific
Objectives

Division I

Source of
electrical
gurrent.
learn the
knowledge of
the sources.

To

Principles of
magnetism,.
To learn the
great come
mercial im-
portance of
the apriica-~
tions of
magnetism,

Laws of mag=-
netie force,
To learn that
the attraetive
or repulsive
forces be-
tween the
poles vary ine
varsely as the
square of the
diatance be=

tween the poles.

Suggested
Activities

Review the
various sources
of elec=

trical current
generation, by
friction, elec-
trostatics,
chemical action
in an electric
cell, in dyna-
mo, =8 cutting
lines of force,

Naming the
metals which
may acguire
poculiar at-
tructive and
directive
properties,
called mage-
netism, EXe
periment with
iron, nickel
and cobalt,

Have students
use compass

to find the
force of a
magnet.

Learning that
1"ve polesTew
pel =nd unlike
poles attract.

Suggested
Procedure

Diagnostic
test to re-~
veal the
knowledge
the student
has of eaeh
source.,
Give the

student an

orrortunity
to experi-
ment, to

the elec-
trical cur-
rent pro=
duced by sach
SoUrce.

Examination
of me suring
instruments
for electrie
current, tele
epheone, radio
gets znd elec-
tric gener
ator as to
how their
action de=
pends on
magnetism,

Student
experiment
and rrove
the law of

inverse
squares.,

Desirable
Cutcomesg

Direct:
Fenewed, and
complete knowe
ledge of the
source of
electrical
current.
Indirect:
Arpreciation
of the ways
of generating
an electric

-current.

Direct:
Complete
knowledge

of the prin-
ciples of
attraction
and repulsion
knowledge of
magnetic field.
Indirect:
Utilization
of the facts
in vocation.

Direct:

learn the

lows of mage
netic force.
Indirect:
Learning the
commercial
value of the
laws as mage
netism as used
by scientists
for instruments.



Specific
Objectives

Me-ning of
positive and
negative
electricity.
To learn

that there
are twoe kinds
of electric-
ity.

Methods of
generating
electrical
energy.

To learn the
various methe
ods of gene
eration.

Materials
that will
conduct elec-
tricity.

To learn the
materials
most common-
ly used as
electrical
conductors
and the
reasons for
1t
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Suggested
Activities

Observation
~f the be-
havior of
I'rictional
electricity.
Discover that
like charges
repel and un-
like charges
attract,

To discover
that in a 2ime
ple cell the
copper plate
is positive
and the zine
is negative.

Have students

gsee the differ-

ence bhetween
electrostatic
generation and
dynamic,

Show the genere

ation by cute
ting lines of
force=-chemical
action-fric-
tional,

Use of the
various metals

to show cone
ductivity.
Give names of
several good
conductors.
Use copper,
carbon, German
silver.

Sugpested
Proecedure

Have student
rub glass with
8ilk this gives
rositive elec~
tricity; rube
bing vulcanite
#ith flannel
gives negative
electricity.

Student exe
periment to
get ‘acqualnted
with the
variouns methe
ods and have
them decide
which is of
the greatest
commercial
value.

Testing out
the various
metallic sub=-
stance to de-
termine the
best available
material for
commercial
purposes,

Degsirable
Outcomes

Direct
Knowledge
of positive
and negative
electricity
both for
statie and
dynamic.
Vocational
for connecs
tion of
electrical
net works.

Direct:
Enowledge of
the various
methods.
Knowledge
that the
method of
cutting lines
of force is
of the great-
28t come
mercial value.
Indirect:
Vocational
appreciation
of the methe
ods,

Direct:

A knowledge
that sube
stances which
lead off
electric
charge quicke-
ly are called
conductors.
Indirect:
Learning

of the best
conductors.



Speecific
Ob jectives

Materials
that will

not eonduct
electricity.
To learn the
value of
insulators
for electri-
eal insul-
&ti@nn

What is
direct cur-
rent.

To learn
that =
direct cur-
rent always
flows in
the same
direction.

What is an
albternating
current.

To lesrn
that in a
revolving
loop of wire
an electric
current 1is
generated
whieh is
called an
indirect
current.

Action and
prineiples of
an electriec
motor and

Sugpested
Activities

Explain the
value of in-
sulators
which prevent
the electric
charge from
escaping.
Collect vari-
ous kinds of
insulators
and demon-
strate thelr
use.

Demonstrate
direct current
by means of
the simple
electric cell,
flash light
battery, stor-
age battery.
Discuss the
use of the
comrubator on
a generator

to give direct
current.,

Explaining
why in the
cutting of
lines of force
that the loop
of wire make
a change in
the direction
of the flow
of the cur-
renb.

Explain rea-
sons for slip

rings on a

generator.

Telling how
a simple
wire when it

Sugested
Procedure

Students use

in experimen-
tation hard
rubber, paraffin,
resin, mica and
etec. for the
proof of the
value of ine-
sulation.

Make clear that
a direct current
flows in one
direction only.
Have student
construct a
simple electric
cell and trace
ths direction of
flow of current.

Perform an
experiment to
demonstrate Lhe
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