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This study involved an evaluation of laboratory manuals
available to high schools for use with electricity training
systems to ascertain which-were most adequate in meecting
curyriculun standards fTor general electricity as specified in
Bulietin 615 of the Texas LEducation Agency.

Data for the study were obtained from three sources.
Rulletin 615 of the Texas Education Agency supplied the basic
criteria to be used in evaluating the laboratery manuals.

Six electricity textbooks were reviewed to further develop

criteria and these criteria were expanded by Jury 1 in order

e

to ftorm a detailed evaluation instrument. Jury IT was
selected 1o evaluate the munuals of the training systens
through the use of the evaluation.instrument developed by
Jury [. The instrument was devisced whereby the jurors could

evaluate the curriculum centent of the student laboratory

U 17



manuals to ascertain a treatment ¢f superior, satisfactory,
weak, or no treatment.

Chapter I includes an introduction to the study, a
statement of the problem, the purposes of the study, limita-
tions of the study, related studies, definition of terms, -
the source of data, the mannertin which the collected data
were treatéd, the organization of the study, and the plan of
procedure.

In Chapter IT, a description of Bulletin 615 and the
expansion of its curriculum ceontent by Jury I is presented.

The availability of electricity laboratory manuals is
the subject of Chapter T11.

Chapter IV consists of the evaluation and computation

i

of datz ccllected from Jury II.

Chapter V contains the summary, findings, conclusions,

and recommendations of the study.

The fellowing findings are based on the data obtained
in the study:
1. None of the ten evaluated manuals received an

overail sabisfactory rating for their treatment of atomic

theory, Coulomb's Law, Lenz's Law, sources of electricity,

i

“induction, transformer

w

, 4nd electrical industrics.



2. Four manuals received an overall satisfactory
rating for their treztment of the subject heading, Ohm;s
Law.

3. Manual eight received an overall rating of satisfac-
tory for the treatment of the subject heading, Kirchoff's -
Law.

4. Manual three received an overall rating of
satisfactory for the treatment of the subject heading, motor
principles.

5. Manual three received the only overall satisfactory
rating for the subject heading, mecter principles.

6. Only manual ten recei}ed an ocverall satisfactory
rating for its treatment of the subject heading, alternating
current,

7. Only manual four received an overall satisfactory
rating for the treatment of the subject heading, electric
power.

3. Only manual one received an overall satisfactory
rating for its treatment cof the subject heading, Capacitors.
S. Three manuals ?egeived an overall satisfactory

rating for the subject hecading, electrical drawings.

10. Five manuals received overall satisfactory ratings

for the subject heading, electrical components,
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11. Tour manuals received overall satisfactory ratings
for the subject heading, electrical test equipment.

12. Tour manuals were ascertained to have satisfactory
format.

13. Each of the laboratory manuals confained satisfac-
tory treatment of some subject'headings with the exception
of number seven (except for format treatment), but all were
weak in their presentation of other subject headings.

14, Manual ten treated all of the subject headings
most extensively.

The following conclusions are drawn based upon the
findings of the study:

1. None of the evaluated manuals is satisfactory for
usce in the sccondary school course, general electricity.

2. Additional manuals would be needed for use with
each of the ten evaluated manuals in order for all subject
headings of the course, general electricity, to be covered
cempletely.

3. All of the manuals except number seven present
satisfactory treatment of at least one subject heading and
may be used as a scurce in gencral electricity.

The fclliowing recommendations are based on the data

obtained in the study:



[9a]

A. Each of the ten manwals evalusted in the study
should consider providing more extensive treatment of.thirty-
seven of the 119 subject headings, since none of the manuals
received satisfactory ratings for those thirty-seven headings;

B. It is suggested that similar studies be made as’
additional electricity laboratory manuals become availabie
for use in the course, general elcctricity.

C. More than one manual should be accessible to

students of general electricity, as ecach of the ten evaluated

manuals contained weak treatment of some subject headings.
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CHAPTER I
INTRODUCTION

Electricity training systems are arrelatively new
form of student activity in electricity. Each year several
new training systems are being introduced for use in
industrial arts electricity cocurses. Laboratoxy manuals

are available for use with these systems. Many of these

¥

manuals are well planned and designed. However, laboratory
manuals differ with respect to the instructional areas of
electricity they stress. Some present material in a more
easily understood manner than others. The quantity of
iﬁformation and number of labora*ory(éxperiments vary
considerably amcng these manuals. Because of these
differen;es, it seems logical to determine which ones would

nost adequately meet Texas curriculum standards.

Statement of thc Froblem
This study involved an evaluation of laberatory manuals
available for high scheool use with electricity training

system

€]

to ascertain which werc most adequate in meeting
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curriculum standards for general electricity as specified

. . -1 , . .
in Bulletin 615~ of the Texas Edwcation Agency.

Purposes of the Study
The purposes of the study were threefold:

1. to develop criteria suitable for evaluating.
electricity laboratory manuals,

2. to ascertain what experiments are cutlined
in each of the labovatory manuals.

3. to determine which student laboratory manuals
are most adequate in meeting the requirements

3
of Bulletin €15.7

Limitations cof the Study
The study was limited to ten electricity laboratory

manuals available for use with electricdity training systems.

-

Related Studies
In a search to determine what previous studies have

bteen made in relaticen to this one, it was discovered that

1 . C 4 . '

Texas Education Agency, Principles and Standards for
Accrediting Elementsry and Secondary Schools and Description
of Approved Courses, Grades 7-12, Bulletin No. 615, Austin,

Texas, 1961, p. 162,
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Pankowski™ conducted a study in 1940 of the content of
four junior-senior high school electricity-electronic
teaching systems. Pankowski's probliem was to determine
the content of four electricity-electronic teaching systems
“and to evaluate his findings in terms of recommendations
by electrical specialists. He concluded, among other
things, that the teaching systems should be redesigned to:
include a greater number of pieces of commonly used electrical
test equipment. Pankowski stated that.
the advertised claims of the teaching systems as
suitable for junior high schcol instruction is not
valid, as close to fifty per cent or more of the
textbook and laboratory reading material was rated
at the senior high school level with considerable
amounts of material at the college level.
5 ‘ . . , .
Ludeman”™ conducted a study to determine the suit-

ability of available woodworking textbooks. He classified

the available texts into two categories: general woodworking,

SDallas J. Pankowski, "An Analytical Study of the
Content of Four Selected Junior-Senior High School Electricity-
Electronic Teaching Systems with Recommendations by Electrical
Specialists,'" unpublished doctoral dissertation, General
Education, University of Missouri, Columbia, 1966.

*Ibid., p. 79.

SRichard Milton Ludeman, "The Suitability of Available
Industrial Arts Textbooks for the Sutject Area of Wood-
working," unpublished master's thesis, Department of Industrial
Arts, North Texas State University, Denton, Texas, 1961.



&
Level II1; and acdvancea couurses, Level IV, Ludeman concluded
that there existed a relatively low percent of suitability
in the Levels IIl and IV texts studied, and that supplementary
books and other materials would be nccesssry in order for
the course to be sound. He further stated that an all-
inclusive textbook was not available and that while some
texts were suitable for some subject matter content of
woodworking, they were unsuitable for others.
4 S 6 o1
In another study Dunn evaluated available metal-
working texts to determine their suitability as textbooks
for classroom use. Using the same categories for available
_ 7 _ - . N .
texts as Ludeman,’ Dunn groupcd the metalworking texts into
Level IIT and Level IV. His conclusions were similar to
“those ascertained by Ludeman,
. 8 . \ . .
Hicks performed a study in order to determine the

desirability of an industrial arts electricity-electronics

DChancey Elmer Dunn Jr., "The Suitability of Available
Industrial Arts Textbooks for the Subject Area of Metalwork-
ing," unpublished master's thesis, Department of Industrial
Arts, North Texeas States University, Denton, Texas, 1967.

7Ludeman, op. cit.

SJacky C. Hicks, "A Study to Determine the Need for
~and Interest in an Electricity-Electronic Course in the
Industrial Arts Department of Amarillo High School,"”
unpublished master's thesis, Department of Industrial Arts,
North Texas State University, Denton, Texas 1969.
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course at Amarillo ligh School. Among other thiags he

concluded that there existed a definite interest for this

’D

’

course, that there existed jobo positions for those who had

a basic working knowledge of electricity, and that the only
classes in electronics offered in the Amarilio Public School
System were in the clectrical trades progran,

McCain concluded that "textbooks for the areas of
drawing and woodworking were considered more suitable for
instructional purposes in a sound industrial arts program
than the textbooks for the other subject area.'

McEnteelO concluded from her study that ". . . only two
of the ninc [dvafting] textbooks zvaluated would be suitable

for courses in general drafting.' Further, . . . there

was only one book that received satisfactory treatment in a
majority of the tables."
Definiticn of Terms
1. Electricity: The term "electricity" as used in

the study refers to the basic principles of electron acticn

9Jcrry C. McCain, "Textbook Suitability for the
Industrial Arts Programs in Texas,'" unpublished doctoral
dissertation, Department cof Education, North Texas State
University, Denton, Texas, 1859, p. 77.

OMary Elizabeth McEntec, "The Sultability of Available
Industrial Arts Textbooks for the Subject Area of Drafting,”
unpublished master's thesis, Department of Industrial Arts,
North Texas Statc University, Denton, Texas 1470, p. 88.



in electrical circuits and components exciusive of claciron

tubes and semiconductors.

il

Z. Electricity Training System: In the study

term "electricity training system'" refers to a wmesns of

student activity, in which students use electricity components

and devices that may be temporarily connected to perform

experiments outlined in a laboratory manual that accompanies

the system. : .

3. -Electronics:’ The term "electronics" means &

unit of study which includes electron tubes, semiconductors,

or devices which use these components.

4. Geneval Electricity: The term '"'general electrici

33 used in the study refers to the curriculum prescribed

2

1

o

in bullecin 61577 of the Texas Education Agency for the

conirse general eclectricity.

5. Jury 1: "Jury I" as referred to in the study
....... N .
means a selected jury of five electricity teachers who
develeped the criteria used in the evaluation of the

available clectricity laboratory manuals.
6. Jury TI: In the study "Jury II" was the jury of

five electricity teachers, cther than those making up Jury

11, . .
Fexas Education Agency, op. cit.



who evaliuated the available electricity laboratory manuals
through the use of the criteria developed by Jury I.

7. Imstructicnal Unit: Any part or division of a
course that can be considered as complete in itself and

N

can be taught as a whole.

8. Laboratory Manuzls: In the study, the term
"laboratory manual or manuals" was construed to mean a

printed form for student use which contains instructions

or performing experiments with an clectricity training

9. GSubject Matter: The term subject matter, as

A

R

(o

1
definzl in Dictionary of Education”

is as follows:

The facts, information, knowledge, or content consti-
tuting the substance of any course of study and to be
acquired by the learner, as distinguished from the
metiods, disciplines, and activities that give form
t0o a course; the content of education as contrasted
with the science of education.

Source of Data

for the study were obtained from three sources.

7

=
23
(-L
jab}

AP | . . .
Bulletin 615 of the Texas Education Agency supplied the

Carter V. Good, Dictionary of Education (New York,
18593, p. 535.
15 . "
{bid., p. 587.
14,

Fexes BEducation Agency, op. cit. \



basic criteria to be used in cvaluating the labo 0Ty
manuals. A review was made of the following texthbooks

to form a detailed evaluation instrument {refer to Appendix

\

-

: .- . . 15 .
G): Understanding Electricity and Electronics; Electronics

17 Eneggxi

in A(tlon,16 Electricity and Electroni

n
IV‘

. C . . 18 o s 5 .
Electricity, and Electronics; Electricity and Electvonics--

.1 . . . L 2
Basic; ? Basic Electrical and Electronic Qr1nc1ples.10 On

completion of this review these criteria were approved by
Jury 1. |

Jury II was selected to cvaluate the manuals of the
training systems through the use of the evaluation instrument
developea by Jury I. The instrument was devised whereby

the jurors could evaluate the curriculum content of the

Peter Buban and Marshall L. Schmitt, Understanding
Electricity and Electronics (New York, 1962).

George H. Delpit and B. Stephen Johnson, Electronics
in Action (Peoria, I11l., 1959).

7Howard H. Derrish, Electricity and Electronics
(Heomewood, I11., 1964).

18Rex Miller and Fred W. Culpepper, Jr., Energy,
ilectricity, and Electronics (Blcomington, I11., 1964).

19William B. Steinberg, Electricity and Clectronics--
Basic {Chicago, I1l., 1961).

20 . - s o
Maurice D. Suffern, Basic Electrical and Electronic
Principles (New York, 1962).
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student laboratory manuals to ascertain a treatment of

superior, satisfactory, weak, or no treatment.

Treatment of Data

The various ca tegorlos on the evaluation instrument
checked by each juror were assigned a numerical value,
The '"no treatment" category was given a leue of zero; the
”weak”'category 3 value of one; the "satisfactory' category
a value of two; and the "superior" category a value of
three. By ascigning each category a numerical value, an
average rating waé determined for each subject heading and
used in comparing the ten electricity training system

laboratory manuals.

Organizavion of the Study
Chapter I includes an introduction to the study, a
statement of the problem, the purposes of the study,
limitations of the study, related studies, definition of
terms, the source of data for the study, the manner'in
which.the collected data were treated, the organization of
the study, and the plan of procedure.

2
in Chapter II, a description of Bulletin 615“1 and the

expansion of its curriculum content by Jury I are presented.

1. . .
lexas Education Agency, op. cit.
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The availlability of electriéity laboratory manuals
is the subject of Chapter I1II.
Chapter 'IV consists of the evaluaticn and computation
of data collected from Jury II.
Chapter V contains the summary, [iadings, conclusions,

and recommendations of the study.

Plan of Procedure

In order to obtain the objectives of the study'as
stated unéer the heading '"purposes of the study," the
following procedure was used.

1.  Criteria were developed to be used in the evaluation
nf the ten laboratory manuals; the criteria were obtained
from Bulletin 61522 and approved by Jury I. A comprehensive
discussion of the criteria developed is.presented in
Chapter TI1.

2. The laboratory manuals were obtained from the
companies which had the training sfstems on the market. A
more ccmprehensive treatment of the selection of the
laboratory manuals is presented in Chapter III.

3. The suitability of the electricity laboratory

manuals was determined through the application of the

221544, , p. 162.
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criteria to the subject matter content and format of the

manual by Jury 1I. Chapter IV contains a nore detailed
J I

¥}

presentation of the suitability of the manuals,

4., The 1éve1 of suitability of each of the selected
laboratory manuals was determined through the use of
numerical values to determine an average rating for each
manual. A more complete discussion of deterﬁining the
ievel of suitability is presented in Chapter 1V.

5. The laboratory manuals were evaluated by Jury II,
as presented more fully ian Chapter 1IV.

6. The electricity teachers making up Jury I and
Jury II wecre selected by the Director of Vocational and
Tndustrial Education for the Dallas Independent School

District, Dallas, Texas.



CHAPTER TI

THE DEVELOPMENT OF AN INSTRUMENT SUITARLE
FOR TVALUATING ELECTRICITY TRAINING

87

SYSTEM LABORATORY MANUALS

Bulletin 615, Principles and Standards for Accrediting

Elementary and Secondary Schools and Description of Approved

~ : 1 . - .
Courses Grades 7-12° was published by the Texas Education

Agency in October 1961. This bulletin describes courses

approved by the State Board of Education to be offered in

the public schools of Texas. This publication was designed

to help individual school districts develop their own
ccurses of study. In addition, a statement of the grade
placemz2nt, prerequisites, and credits for the courses was

aisc given.
The primary funcrion of Bulletin 615 in the study was
to provide guidelines for the development of the evaluation

instrument. The curriculum described under the section for

~general electricity is as folilows:

1, - . S ‘

Texas Educaticn Agency, Principles and Standards for
Accrediting Elementary and Secondary Schecols and Description
of Approved Courses, Grac

Texas, 1901, p. 1ii.

Balletin Ne. 615, Austin,
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Gen city providos study of selected electrical
and related industries [power gencration and distribution,
home component wanufacture). Study in depth
of ecle it fundamentals is begun and students apply

1.

riety of electrical experiments
1bling) individual electrical

theories by psrforming a val
and Lonsfluaflof {(or assemb

proiects.

Electrical fundamentals studied include: atomic theory
(structure of the atorm, atonic weight and number,
ionization, charges), conductivity, Ohm's Law, Cculomb's
aw, Kirchoff's Laws, lLenz's Law, socurces of electricity
{chemical and mechanical geperators, static machines,
piezoelectric effect, thermocouple, photo-cells),
induction, metor principles, meter principles, alternating
current, and transformers.

£
a

tudents perform experiments, assemble and test
siectrical devices which require a substantial under-
tanding of circuitry, electrical components, and test
th ipment. Prccision clectrical measuring instruments
(s i ohimeters, and ammelers), common
power cqu1pment are used with
ctrical drawings are read and

te theory study and laboratory
are those specified in the

S

i
—
O 0
] m

1911

e

—
[N S

-
work. ~and tool
eral Shop course.

The curriculum as expressed above was taken in its

broad forw and exponded in order to devise an adequate

instrurent for evaluative purocses. Jury I assisted in the

eXna

1

to he included in the 1n\Lrumcnt

s

nsicn of the data

Atomic theory for cxample was suggested as one .of -the

electrical fundamentnls to be included in the course, '""gencral

resenting this unit of study tc be

¢, Bulletin 615 states: "Atomic theory
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(structure of the atom, atlomic weight and number, ionization,
charoesj.”3 This listing of subject matter under the topic
cf atomic theory was thought to be too limited and brief
to be used in accurately evaluating electricity laboratory
manuals; therefore, it was expanded to include the following:

'
matter, mixtures and compounds, elements, molecules, atom,
nucleus, nucleon, neutron, proton, electron, atomic number,
electrostatic

atomic weipght, ionization, laws of charues
& 5 ’

o 3
fields, electric current, direction of current flow,
conductors, and insulators. Other units of study listed
in Bulletin 615 under the hecading general electriéity were
expanded in this same manner, and upon completion the proposed
evaluation instrument was submitted to Jury I for additiocns
or deletions.

Jary I was made up of five electricity-electronic

B

rea

i

hers of the Dsilas Iacependent School District recommended

~

by the Director of Vocgtional and Tndustrial Educaticn for

1

the same scnool district. FTour of the members of Jury 1

were junior high school electricity-electronic teachers,

i e e e T
and the Tifth was & hi

h school electricity-electronic

(8]

teacher.

“ihid. p. 162.
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Letters were sent tuo the prospcective jury members to
solicit theif help. Contact was then made with each of
the jury members to gain theilr ceooperation and to providé
them with instructions for the development of suitable
criteria. Each member of Jury 1 was provided a copy of the
proposed evaluation instrument, the Specifications stated
in Bulletin 615 for the course general electricity, and an
instruction sheet defining each level of subject matter
treatment.

It was the responsibility of Jury I to deletc any
subject matter content listed that they intrepreted not to
be a part of the industrial arté general electriclty course.
Jury 1 was also instructed to add any additional subject
‘matter that they felt was suggested by the‘specifications
in Bulletin 615.4 A complete copy of the evaluation
instrument can be found in Appendix G.

Upon completion of the instrument based on recommendations
by Jury I, the members of Jury II were contacted by the same
procedure as that described for contracting Jury I and
requested to participate in the study.

" Jury 11 was composed of five electricity-electronic

teachers of the Dallas Independent School District. Two
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of the Jury I1 members wexe junior high school teachers,
znd three taught in high schools. Members of Jury II
were provided with ten copies of the evajuation instrument
approved by Jury I, one copy to be completed fcor each of
the ten manuals. They also received an instruction sheet
defining the various degrees or levels of subject maftter
treatment that were to be used in evaluating the laboratory
manuals (refer to Appendix ¥). These degrees of treatment

\ .5 . . 4 : .
were used by McCain™ in his study of state-adopted textbooks.
1. Superior treatment: This term is interpreted
to mean a thorough, comprehensive and extensive
treatment of the subject matter. It pertains to

the highest ranking treatment of the subject matter
content.

2. Satisfactory treatment: This term will be construed
to mean the meeting of the requivements or expectations
for teaching the requirced subject matter content, but
not thorough encugh treatment to be classified as

being "superior' yet above "weak" or mere inclusion.

3. Weak treatment: This term will be construed to
mean a mere inclusion or bare mention of the items by
the author and insufficient information concerning
the required subject matter content.

4. No treatment: The subject matter content is not

present in any form in the laboratory manual.

SJerry C. McCain, "Textbook Suitability for the
Industrial Arts Programs in Texas," unpublished doctoral
dissertation, Department of Education, North Texas State
University, Denton, Texas, 1959, p. 58.
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SYSTEM LABORATORY MANUALS

In order to ascertain which elcctricity laboratory
manuals were available for use in a general electricity
course the advertisement sections of professional publications
from 1966 to 1970 were reviewed. This review included all

issues of the Texas Industrial Arts Association Bulletin,

Journal of Industrial Arts Education, Irdustrial Arts and

Vocational Education, and School Shop. From these publications,
a list was compiled of the companies who advertised as having
an electricity training system to market. A letter was
mailed to cach of thesc companies to solicit its help.
Each companylwas asked to send any manual(s) that they had
se thét it could be included in the study. In all, an effort
was made to contact a tofal of twenty-£wo firms.

As indicated in Table T, a ﬁotal of nine companies
chose to participate in the study. Each company had one
eleétricity laboratory manual with the exception of Hickok

Teaching Systems Incorporated, which had two.

—
~3
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COMPANTES CONTACTED FCK PARTICIPATION
IN THE STUDY

1. Companies participating . . . . . .+ « . « . . o
2. Companies not participating . . . . . . . . . . .
3. Companies ﬁot naving laboratory wmanuals . . . . .
4. Companies that could not be contacted . . . . . .
5. Companies whose manual was the same as:

“that used by another in the study . . . . . . . .

Eight companies did not wish to participate in the study.
Two companies indicated that they did not have laboratory
manuals for a general electricity course, as their programs
were specialized, involving integrated circuits, generators,
electric motors, transformers, .and motor controls.

One company was not contacted, as it had moved, leaving
ro forwarding address. Two companies used the same manuals
as two others. Ashman Industries, Ltd., and Bell and
Howell used the same laboratory manuals. Ashman Industries
Ltd. is the Canadian branch of Bell and Howell. Scieace
Electronics and Lew Bonn companies also used identical

electricity laboratory manuals.
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Thus, ten electricity training system laboratory
manuals were made availapble for evaluation by nine companies.
Because a percentage of companies did not reply as to
whether or not they would participate, the number of electric-
ity manuals on the market was not established.
Table II shows the ten e]éctricity laboratory manuals

and the companies offering them for secondary school use.

TABLE II

ELECTRICITY TRAINING SYSTEM LABORATORY
MANUALS USED IN THE STUDY

Manual
Manual Title and Company Marketing Manual Number

Rasic Electricity--Hickok Teaching Systems, Inc.. . . 1

Basic Electricity H1042--Philco-Ford. . . . . . . . . 2

Basic Electricity--Simpson Educational Systems. . . . 3

Electricity and Electronics--Hickok Teaching
Systems, Inc.. . . . . « ¢« o o o ... .4

Laboratory Manuals F101-F109--Bell and Howell
Schools. . . o o . . . ¢ o o o . . o 0.5

Electricity and Electronics--Electronic Kits
Supply Co. .« v . . o o o o o o 0 oo 0 0. .. 6

Energy, Electricity, and Electronics--McKnight
and McKnight Publishing Co.. . . . . . . . . . . 7

Experamental LElectricity--Science Electronics . . . . 8

Experiments in Electricity--Electronics Aids Inc. . . 9

Learning Experiences 1in Electricity 501A--Lab
Volt Educational Systems . . . . . . . . ... . .10
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EVALUATION OF THE TEN ELECTR:CIT

o

" TRAINING

SYSTEM LABORATORY MANUALS

The availability of electricity training system
laboratory manuals for evaluvative purposes was discussed
in Chapter IIT of the study. The purposs of this chapter
is to present an interpretation of the data obtained from
Jury II. These data were tabulated from the evaluation
instrument veferred to in Chapter Il of the study, as checked
by Jury II.

An average rating for each instructional unit contained
within each laboratory manual was determined by assigning
numerical values to the treatment categories of the
evaluation instrument. The rating checked by each member

of Jury I1 was averaged in corder to compare the available
electricity laboratory menuals to ascertain which would be

most suitable in Texas public schools.

Table III presents information pertaining to various

[97]

ubject hecadings related to atomic theory. When each of
the manuvals had been reviewed to determine the treatment
of information concerning matter, mixtures and compounds,

20
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TABLE TIY

SUBJECT MATTER TREATMENT QF ATOMIC THECRY 1IN
TEN ELECTRICITY ULABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals
. B Magnéi Number )
Subject Headings 1 ]2 3 14 S 16 71 &1 9 410
1 Matter 2 611.5]1.7 op .0 61 .6 3 8
2 Mixtures and
Compounds 21 L6)1.6) L8 L0} L4t A4y .61 .21 .8
3 Elements .21 .611.511.0¢ .21 .6}F .6) .41 .21 .6
4 Molecule L2} .8y1.s)1.3t Lo .63 L6168 2] .5
5 Atom L211.012.211.4) .01 .61 .6% .6f .21 .5
6 Nucleus L2 .812.2)1 .8 L0} .6% .6F .61 .21 .5
7 Nucleons .21 .812.0f .83 .0} .6V 2% .8 .4% .0
8 Neutrons .211.0})2.031.0F .0] .8} .6%1.0] .441.5
9 Protons L0j1.042.0)1.21 .0 .8} .611.01 .44 .8
10 Electrons LAp1.012.211.61 .21 .81 .811.0 41 LB
11 Atomic Number .21 .61 .811.00 .0f .6) .61 .41 .21 .5
12 Atomic Weight 20 .6t .81 .81 .0 .6 .6 .8} .0} .5
13 [onization 27 .611.0) .81 .0} .6} 4] .64 .211.0
14 Laws of Charges .612.012.012.01 .21 .811.411.8) .612.2
15 Flectrostatic ‘
Fields 1.412.012.01 .3 8] .8:i1.8 611.8
16 Current 1.032.012.0 3 8 811.012.011.211.5
17 Direction of ‘
Current Flow 1.011.812.011.8}1.2}f .811.2}12.01.01.5
18 Conductors .811.042.211.841.041.811.211.2{1.0}2.0
19 Insulators .811.042.211.811.011.811.2}41.2] .512.0
Average Rating A1 0f1.831.3)1 .3 .8) .7(11.0] .4]1.0

elements, molecule, atom, nucleus, nucleon, neutrons,
protons, and electrons, it was found that manual three
was rated consistently higher with ratings varying from

1.5 to 2.2. Manual five was rated lowest in each of the
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sbove subject headings except in its content concerning
nucleons, where manual ter was given an equal rating of
0.0, and in the subject of elements, where manusls onz,
five, and nine had a rating of 0.2. VYor these same subject
headings, manual one had an average rating ct 0.2, manual

twe 0.8, manual six 0.6, manual seven 0.6, manual eight

0.7, manual nine 0.3, and manual ten 0.7.
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ubject heading atomic number, the manual
rated highest was number four. Manual five had the lowest
rating for this smnbject hegdiﬁg and also for atomic weight,
jonization, and laws of charges. Rated second highgst was
marual three with 0.&6. Manuals one, two, five, six, seven,
cizht, nine, and ten had ratings of 0.2 to 0.6.

The highest rating for the subject heading, ionization,

=
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iven to manuals three and ten. A treatment rating of
1.0 was received by these two manuals. The other cight
laboratory manuals rcceived ratings from 0.0 to 0.8 for
tnis subiect heading. |

The subject heading, laws of charges, received. the
highest vating in manual ten, where it was placed in the
satisfactory range. Laboratory manuals two, three, and
four also were rated satisfactory but to a sliéhtly less

degree. Manuals one, six, and nine were tvated in the lower



weak treatment area, while manuals seoven and eight received
weak ratings of 1.4 and 1.8 respecstively.

The treatment of electrostatic fields as presented
in Table III was most extensively treated in manuals three
and four. In descending order of subject matter treatment
for this subject heading are manuals three and four, eighf,
ten, two, six and seven, nine, and one and five.

The data in Table TII indicate that, of the manuals
evaluated, manual four had the best treatment cf the subject
heading, electric current. Manuals two, three, four, and
eight received a satisfactory rating; and manuals one, five,
six, seven, and ten were rated'weak.

As one can determine from Table III, manuals three
and eight received an equivalent rating of‘Z.O for the
subject heading, direction of current flow. Only one manual,
number six, received less than a 1.0 rating for this subject
heading.

On the subject heading, conductors, manual three
received the highest rating, 2.2. Manual ten followed
closely with a rating of.Z,O, and ranking third was manual
six with a 1.8 rating. Manuals two, four, seven, eight, and
nine were rated within the range of 1.0 to 1.8, indicating

treatment from weak to near satisfactory. Table III further



shows that the lowest rating for the subject heading,
conductors, was received by manual one.

Treatment of the subject heading, insulators, was
rated identical to that of conductors except in one manual.
Manual nine was calculated to have a rating of 1.0 for the
subject heéding, condqctors, and a rating of 0.5 for the
subject heading, insulators.

Data concerning the subject matter treatment of Ohm's
Law are presented in Table IV. The term, omega,.and its
greek letter symbol, , was determined by Jury II to have
been treated best in manuals one, two, five, and eight. Tﬂe
weakest‘treatment of this term was found in manuval seven
with a rating of 0.6.

On the subject heading, ohm (as discussed in the~labora~
tory manuals as a unit of resiétance), all manuals received
ratings ranging from 1.2 to 2.0. Manuals.three, five,
six, and eight were placéd in the satisfactory category
with a 2.0 rating, followed closely by manuals one, two,
four, and ten with a rating cf 1.8. Manual nine was rated
at 1.4 and number seven was rated lowest at 1.2.

The heading, letter symbols for resistance, volts,
and amperes, as indicated in Table 1V, was trested nost

extensively in electricity laboratory manuals one and three.
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Six of the manuals evaluated were vated in the satisfactory

category for this subject heading.

SUBJECT MATTER TREATMENT OF

TABLE IV

OHM'S LAW IN

TEN ELECTRICITY LABORATORY MANUALS

Extent of Treafment

In BElectricity Laboratory Manuals

Manual Number

Subject Headings 1 4 5 6 7 10
1 Omega (g) 1.8(1.8;1.6[1.6}1.8}1.2 611.8y1.01 .8
Z Ohm (as unit of .

resistance) 1.811.812.011.8}2.012.011.212.0}1.411.8
3 Letter symbols

for resistance,

volts, ampercs 2.411.612.412.211.8¢42.211.012.0(1.612.0
4 Resistance . 2.091.812.212.412.012.211.412.0}1.612.2
5 Volts 2.041.812.4Y2.412.012.211.2{1.8{1.8]2.0
6 Amperes 2.041.442.212.44v2.212.241.011.811.6}2.0
7 Transposition of \

symbols 2.011.0}2.212.012.212.0 811.811.212.0
8 Computaticns using
) Ohm's Law 1.011.212.211.812.212.2 811.8]1.212.0
Average Rating 1.011.612.2]2.1/2.0f2.0]1.0]1.9}1.5]1.9

Manual four was ascertained to have the best treatment
of the subject heading, resistance, with a satisfactory
rating of 2.4. The lowest rating for this subject heading

wis received by manual seven with

or

-
e

211 ten manuals evaluated for this subject heading was

1.4.

.0, which nlaced them in the satisfactory category.

1

The average rating



The subject heading, volts, as indicaced in Table IV
J

received a gatisfactory raling fcr amanuals one, three;
four, five, six, and ten. Rated in the near satisfactory
category were manuals two, eight, and nine. Electricity
manual number seven received a 1.2 rating.

Manuals one, three, four, five, six, and ten presentéd
a satisfactory treatment for the subject heading, amperes.,
Manuals seven, two, nine, and eight received ratings of
1.0, 1.4, 1.6, and 1.8 respectively.

The transposition of symbols, as shown in Table IV, was
discussed in manuals three and five to the most satisfactory
extent. Also, rcceiving satisfactory ratings were laboratory
manuals one, four, six, and ten. Manual eight was rated in
the weak category at 1.8 fcllowed by a l.O'rating for manual
two and 0.8 for manual seven.

A satisfactory rating of'Z.Z was received by manuals
three, five, and six for the subject heading, computations
using Ohm's Law. This was the highest degree of suitability
indicated for the evaluated electricity manuals {or this"
subject heading. The manual acquiring the lowest rating
was number seven with a 0.8 rating. Other scores of 1.0,
1.2, 1.2, 1.8, 1.8, and 2.0 were Teceived bty manuals one,
two, nine, four, cight, and ten respectively, as shown in

Table IV.
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Table V presents data concerning the subject matter
treatment of Couleomb's Law. Computations involving the use
of Coulomb's Law were treated most extensively by manualr
three with a vating of 1.4. None of the evaluated electricity
manuals presented sufficient information, but each only made

a mere inclusion or bare mention of this subject heading.

TABLE V

SUBJECT MATTER TREATMENT OF COULOMB'S LAW .IN
TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

Manual Number
Subiect Headings 1 2 3 4 5 6 7 8 9 {10

Computations using
Coulecmb's Law 1.0] .611.4] .6} .8] .6] .2§1.3} .21 .4

With respect to the subject matter treatment of Kirchoff's
Laws as presented in Table VI, the’subjeét heading, iaw
of current and law of voltage, had identical ratings for
each respective manual except for manual four, with a rating
of 0.8 for the law of current and a 1.0 for law of voltage.
Manual eight was rated highest for these two categovies with
a satisfactory rating of 2.0; rated lowest was manual écven

with a weak placement of 0.2.



TABLE VI

SUBJECT MATTER TREATMENT OF KIRCHOFF¥'S LAWS 1IN
TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

_Manual Number '
4 5 6 7-1 8 9 110

Subject Headings 1 1z 3

1 Law of Current 1.211.091.0} .811.0] .8 .242.0}]1.8}1.0
2 Law of Voltage 1.211.0;1.0j1.011.0 81 .212.0]1.8]1.0
Average Rating 1.241.0¢1.01 .9(1.0 8] .212.011.811.0

Data concerning the subject matter treatment of Lenz's
Law as indicated by Table VII was most discouraging. A
rating of 1.2 for manual ten wds the highest received. The

lowest rating, 0.0, was received by manual nine.

TABLE VII

SUBJECT MATTER TREATMENT OF LENZ'S LAW IN
TEN ELECTRICITY LABORATORY MANUALS

, Extent of Treatment
In Blectricity Laboratory Manuals

ﬂ I_vggnualmﬁumber ‘
Subject Headings 1 |21 3T a]stel 718109 1o

(@)Y
<
ot
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Lenz's Law .31 .41 .5) .81 .4 .5] .2

Table VIII presents data concerning the subject matter

treatment of the sources of electricity. The subject heading,
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voltaic cell, was rated highest for its treatment in manual

ten with a satisfactory rating of 2.6. The lowest vating

for this subject area was awarded to manual nine, which made

no mention of voltaic cells.

TABLE

SUBJECT MATTER TREATMENT

IN

TEN ELECTRICITY

VIII

OF SOURCES OF ELECTRICITY
LABORATCRY MANUALS

Extent of Treatment

In Electricity Laboratory Manuals

Manual Number

Subject Headings 1 4 5 6 7 8 9 110
1 Voltaic cell .812.011.811.8] .411.4}1.3}11.4 012.6
2 Dry cell .611.611.412.0} .511.641.212.2 411.4
3 Mercury cell L211.0F .6y .8f .2| .8 8} .6 0 2
4 Nickel-cadmium

- cell 21 .8 .6} W81 .21 .41 .51 .6) .2 .2
5 Battery L031.411.631.8] .6]1.411.2}1.5{ .411.6
6 Secondary cell C311.211.812.2) .441.611.611.8] .4]1.8
7 Lead Acid cell LO011.211.211.2) .4(1.2]11.611.8) .412.3
8 Photo-cell LAN1.211.212.01 .612.0) .611.6) .0}1.3
9 Thermocouple .011.0]1.4}1.6} .6]1.8} .8|1.6} .6]1.8
10 Piezoclectric
effect L311.211.811.8f .412.2 411.5 0]2.3

11 DC generators .811.612.011.6] .4]12.0)1.611.8 412.0

12 AC generators .

(alternator) L611.412.0]1.61 .612.0(1.6]1.5] .4}{2.0

13 Static Machines 241 .811.31 .6) .4f .6| .811.5] .41 .6

Average Rating L611.311.411.5) .411.5]1.111.50 .311.5

The subject heading, dry cell, received

ratings varying

from 0.4 for manual nine to 2.2 for manual number eight. A

satisfactory rating was ascertained for manual number

four.
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Manuals one, two, chree, six, seven, and ten rTeceived weak
ratings of 1.2 to 1.6, while wmanual five placed lower with
a rating of 0.5,

The subject heading, mercury cell, as indicated in
Table VIII, was rated az having weak treatment in each of
the evaluated manuais. These ratings ranged from 0.0 for
manual nine to the highest rating of 1.0 for number two.

The extent of treatment for the subject heading,
nickel-cadmium cell, was found to be weak in all laboratory
manuals. Four of the manuals rated 0.2, a fifth manual
rated 0.4, a sixth 0.5, two cthers £.6, and two with 0.8.

The subject heading, battéry, as presented in Table
VIII was considered by Jury II as treated to the best extent
in manual four; the rating for this manual; however, was
not satisfactory. The extent of treatment of this subject
heading was determined to be lcast for manual number nine.
The range of treatment for the remaining eight manuals was
from 0.6 to 1.6.

Laberatory manual number four received a satisfactory
rating for the subject heading, secondary cell. A near
satisfactory rating was ascertained for manuals three,
eight, and ter with a vating of 1.8. Manuals onc¢, and five

and nine were ranked as weak with scores of 0.3, 0.4, and
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C.4 respectively. The remaining'manuals placed within the
weak category with higher ratings of 1.2 and 1.6.

The subject heading, lead acid cell, was treated
satisfactorily by manual ten, as a rating of 2.3 was received.
For manual number eight was determined a near satisfactory
rating of 1.8. Other manuals recciving ratings within the
weak category of 1.0 to, but not including, 2.0 were numbers
two, three, four, six, and seven. Laboratory manuals one,
five, and nine had ratings of less than 1.0,

A satisfactory rating of 2.0 was received for manuals
four and six for the subject heading, photo-cell. Manual
nine dia not include this subject heading, and thezsrefore
received a rating of 0.0. Manuals one, five and seven
reéeived weak ratings of 0.4, 0.6, and 0.6 respectivgly. A
1.2 rating was determined for ﬁanuals two and three, while
manual eight received a rating of 1.6 and laboratory manual
number ten was also placed in the weak treatment category.

As presented in Table VIII, the subject heading,
thermocouple, was treated most extensively by laboratory
manual number ten, which received a rating of 1.8. No
manual was rated above the weak category fér this subject
heading. The lowest placement was awarded to manuals one,

five, and nine, as each ranked 0.6. The remaining wanuals--
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two, three, four, six, seven, and eight--received ratings

o)

of 1.6, 1.4, 1.6, 1.8, 0.

-
V]

nog 1.5 respectively.

A rating of 2.3 was received for manual number ten
for the subject heading, piczoelectric effect. As indicated
in Table VIII, this was the highest rating rcceived by the
evaluated manuals, although maﬁual six followed closely in
the satisfactory category. Manuals receiving ratings of
less than 1.0 were numbers one, five, seven, and nine. The
remaining electricity manuals were rated within the weak
category with ratings of 1.2 to 1.8. The subject heading,
d.c. generators, was treated satisfactorily in manuals
three, six, and ten. The two manuals that had the least
extensive treatment for this subject heading were manuals
five and nine. Manual one was rated 0.8, manuals two, four,
and seven 1.6, and manual eight 1.8.

Manuals three, six, and ten each received a rating of
2.0, which was the highest for the subject heading, a.c.
generator (alternator). Placement of the remaining‘seven
manuais in decreasing treatment of this subject heading
were manuals four and seven, eight, two, one and five, and
nine.

Although none of the evaluated laboratory manuals

presented a satisfactory treatment for the subject heading,

H
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static machines, manual ¢ight was awarded the highest
rating of 1.5 followed by manual three with a 1.3 rating.
The remaining manuals were rated wecak with a range of 0.4
to 0.8.

Table IX presents information concerning the subject
matter treatment of induction.‘ The symbol of induction
"L," was treaﬁed to the greatest extent in manual one,
which was the only manual receiving a satisfactory rating
for this subject heading. Menuals two, six, eight and ten
received ratings greater than 1.0, while electricity manuals
three, four, five, seven, and nine, received ratings of 0.4,
0.6, 0.6, 0.4, and 0.8 respectively.

For the sﬁbject heading, unit of inductance "henry,"
it was determined that all manuals contained a weak treatment.
The lowest score, 0.6, was awarded to manuals three and four.
Ménual one placed highest at 1.8.

As illustrated in Table IX, the subject headings, self-
inductance, mutual inductance, coupling, magnetic sﬁielding,
neutrélizing, saturation, air core inductors, coefficient of
coupling "K," transcient response, variable inductor, ampere-
turns, polarity of coil (left hand rule), and time constant
did not receive a satisfactory rating by any one of the ten

evaluated manuals. )
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ABLE 11X

SUBJECT MATTER 'TREATMENT OF INDUCTION IN
TEN ELECTRICITY 1ABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

Manual Number

Subject Headings 1 2 1 3 A 1S 6 718 9 110
1 Symbol for
inductance "L" 12.211.2 4 6 611.6 411.6 811.6
2 Unit of induc-
tance '"henry" 1.841.0f .6} .611.0|1.6} .811.6] .8(1.6
3 Self Inductance 1.21.6f .61 .81 .8{1.611.2]1.8}{1.0}1.8
4 Mutual Inductancejl.2 (1.2} .6} .8}1.011.4}11.0[1.8}1.8}1.8
5 Coupling 1.2 .81 .8} .611.2)1.0| .611.4] .611.4
6 Magnetic
Shielding 1. 8 31 .6 611.01 .8}1.0 411.0
7 Neutraliziag 1. 3 8P .41 .4t 8] .411.2 41 .5
8 Saturation 3 8 g11.01 .8}11.0 5{1.0 61 .7
9 Air Core
inducters 1.2 (1.2 811.0 611.211.411.4}1.041.4
- 10 Iron Core '
inductors 2.041.2 311.0 6{1.2]1.4}1.6(1.411.8
11 Impedance 2.211.2 g11.311.041.2(1.2}12.0 811.6
12 Coefficient of
coupling "K" 1.0 8 3 U 8 411.0 411.0
13 Inductive
reaction 2.211.8 5 811.212,.011.812.011.01}1.8
14 Transient
response 611.0 4 611.0 411.0 411.2
15 Variable incuctor 811.0 1 8 411.0 8§11.0 8§11.0
16 Phase relation-
ship between
voltage and
current 2.2 2 4 0 511.4 811.211.0]1.2
17 Ampere-turns 1.2141.0 6 3 411.0 811.4 611.8
18 Polarity of coil '
(left hand rulejl.4{1.0 6 8 4¢1.041.041.6 411.7
19 Series aiding and :
series opposing
connectious 2,041.0) .6 51 .8 811.6¢y1.6 411.6
20 Time constant .811.0 4 4y .31 .61 .811.51 .211.8
Average Rating T P I B A O T I A Y
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Manual one received a satisfactory rating for the
subject heading, iron core inductor. Manuals two, four,
six, seven, eight, nine, and ten received ratings of 1.0
to 1.8, A rating of 0.8 was determined for manual number
three, and manual five was rated lowest for'this subject
heading wifh a rating of 0.6.

For the subject headings, impedance, inductive reactance,
phase relationship between voltage and current, and'series
aiding and series oppoéing connections, Table IX shows that
manual one received the highest rating. A rating of
satisfactory was ascertained for manual one for each of the
above subject headings. The only other manuals to receive
satisfactory ratings were number eight for its treatment of
imﬁedance and numbers six and eight for their presentation
of inductive reactance.

Table X presents data concerning the subject matter
treatment of motnr principles. A satisfactory rating was
received for manuals two, three, eight, and ten for.the
subject heading, direct current motors. Manual five received
the lowest rating, 0.3, followed by 0.4 for manual one, 1.2
for manual four, 1.5 for manual nine, 1.6 for wmanual six, and

1.8 for manual seven.
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TABLE X

SUBJECT MATTER TREATMENT OF MOTOR PRINCIPLES
IN TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

Manual Number

Subject Ueadings 1 2 3 4 5 6 7 8 9 110
1 DC Motors 411.012.411.2 311.611.812.011.5(2.4
2 AC Motors 411.812.411.2 311.611.0{2.2]11.6}12.4 .
3 Polyphase motors 211.411.8} .4 3 81 .411.011.2(1.6
4 Types of starting

circuits A11.412.2 .0 8 611.6/1.6]1.4
Average Rating A N I I P P P P P

Laboratory manuals three and ten with a satisfactory
rating of 2.4 placed highest for the subject heading,
alternating cugrent motors. Table X further shows that a
satisfacfory placement was awarded to manual eight for its
discussion of this subject heading. Manual five, with its
rating of 0.3, placed lowest in its treatment of this subject
heading. The remaining laboratory manuals were within the
weak treatment category.

A'rating of weak was received for the ten electricity
laboratory manuals for their treatment of the subject heading,
polyphase motors. The highest vating was achigved by manual

" three with a calculated rating of 1.8. The rating of manual

one was 0.2, the lowest for this subject heading. Manual five



received a rating of 0.3, manuals four and seven a value
of 0.4, manﬁal six 0.8, manual eight 1.0, manual nine‘l.Z,
manual two 1.4, and manual ten 1.6.

Types of starting circuits, as iandicated in Table X,
were t?eated best by manual three with a satisfactory rating
of 2.2. This manual was the only one receiving a satisféctory
rating for this subject heading. Manual five received the
lowest degree of treatment for this subiect heading with a
rating of 0.0. Manuals one, four, six, and seven had subject
matter treatment averages of 0.4 to 0.8, while manuals two
and ten, and eight and nine were awarded ratings of 1.4 and
1.6 respectively. ’

The subject matter treatment of meter principles was
considered important by the authors of the.evaluated manuals,
as evidenced by their ratings in Table.XI. No rating of
less than 1.0 was tabulated for the subject headings, alter-
nating current ammcter, direct current ammeter, alternating
current voltmeter, direct current voltmeter, and ohmmeter.
The manuals receiving a majority of their ratings as satis-
factory for these subject headings were numbers one, three,
six, and nine.

The subject heading, wattmeter, was rated satisfactory

for manuals three and four. Ratings of less than 1.0 were



received for manuals one, five, seven, and eight for this
subject heading, and manuals two, six, nine, and ten were

censidered weak with numerical values of 1.0 to 1.5,

TABLE XI

SUBJECT MATTER TREATMENT OF METER PRINCIPLES
IN TEN ELECTRICITY LABCRATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals
: Manual Number

Subject Headings ] 2 3 4 | 5 6 7 8 9 |10
1 AC Ammeter 1.241.411.841.8}1.211.611.4)1.8)2.211.6
2 DC Ammeter 2.011.812.411.811.412.0{1.8{1.8}12.211.8
3 AC Voltmeter 1.211.412.011.8412.012.211.4}1.812.211.8
4 DC Voltmeter 2.411.8{2.411.811.212.211.6{1.812.21(2.0
5 Ohmmeter 2.411.812.41{1.811.2}2.211.6}1.812.212.2
6 Wattmeter .811.012.012.2] .411.4] .6} .611.511.0
7 Types of meter

movements 1.811.012.0(1.2} .411.0}11.0)1.411.411.4
Average Rating 1.441.512.111.8§1.0}1.811.311.612.011.7

Manual three received a satisfactory value of 2.0 for
the subject heading, types of meter movements. All of the
remaining nine manuals with the exception of number five
had a rating of 1.0+.

Table XII presents data concerning the subject matter
treatment of alternating current. Laboratory manual number
ten was determined to have the best treatment of the following

subject headings: definition of alternating current, frequency
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of an alternating current, wave form of an alternating
current, peak voltage of an alternating current, and root-
mean-square of an alternating curvent. Manual eight recéived
the second best ratihg, manual two placed third, manual six
placed fourth, manual one placed fifth, manual five placed
sixth, manual three pluaced sevénth, manuals four and seven
ranked'eighth, and finally numbetr nine was ascertained to

have the least treatment for these subject headings.

TABLE XII

SUBJECT MATTER TREATMENT OF ALTERNATING CURRENT
IN TEN ELBECTRICITY LABORATORY MANUALS

. Extent of Treatment
In Electricity Laboratory Manuals

Manual Number

Subject Headings 1 J2T 3T 4] s ]el 78] 9 Jio
1 Definition 1.213.511.0f .8} .811.211.211.8] .712.2
2 Frequency 1.241.511.0} .811.0}1.2]1.0(2.0] .8]2.2
3 Wave form 1.091.51 .6} .61 .811.21 .412.0f .5(2.2
4 Peak voltage L.431.31 .6} .8y .8§1.2) .611.8] .5}2.4
5 Root-mean-square 611.3] .6] .61 .6f1.2] .4]1.6] .5(1.4
Average Rating 1.1411.4] .8} .71 .8]1.2) .711.81 .6]2.1

In Table XITI one can see to what extent the ten evaluated
electricity manuals prescnted information concerning trans-
_formers. Manual one received satisfactory ratings for the

subject headings, magnetic field, primary winding, secondary
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related to transformcrs; but, rather, they maintained a
consistent weak rating for all subject headings. Manual

six was rated as wcak fox all subject headings pertaining to
transformers except for the heading, primary winding, for
which it received s rating of 2.0. Manual nine was satis-
tactory in its treatment of the subject headings, primary
winding, secondary winding, and step up-step-down. Manual
ten satisfactoriiy presented information concerning magnetic
field, primary windng, secondéry winding, and types of-
transformers both air cere and iron core.

Marual four received a vating of satigfactory for all
subiect headings of elcctric power, as -presented in Table
X1v. Only one other msnual, number ten, received a rating
of satisfactory; and this rating was for the two subject
headings, fuses and circuit breakers.

Data concerning the subject matter treatment of capacitors
are displayed in Table XV. Laboratory manual one gives ‘the
best treatment of capacitors in this table. This manual
satisfactorily presented intormation for si1x of the niue

subject headings used for evaluative purposes. Manual eight
puryg g
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TABLE XIII

SUBJECT MATTER TREATMENT OF TRANSFORMERS
IN TEN ELECTRICITY LABORATCRY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals
Manual Number
Subject Headings 1 12 3 4 5 6 7 8 9 {10
1 Magnetic field 2.001.811.211.611.611.8}1.5}1.6{1.5(2.3
2 Primary winding 2.211.611.211.211.6]2.0(1.4}11.6(2.22.2
3 Secondary
winding 2.011.6]1.211.471.411.811.411.612.212.2
4 Step up-step
down 1.241.0}1.3] .8]1.6]1.01.6}1.2}2.0]1.5
5 Types (air core, :
iron core) 1.81.4] .8} .8}1.611.0} .6(1.4]1.8]2.0
6 Primary and ‘
secondary
winding turns
ratio . 2.241.811.211.0;1.411.411.471.6}1.81}1.8
7 Transformer
lesses 1.84x.0f .6 .3!1.2(1.011.6}1.0(1.3(1.2
8 Kinds of
transtormers 1.2 |1.041.0} .811.311.0{1.0}1.0{1.0(1.2
9 Electromotive
force 1.210.211.011.241.211.6| .8} .8{1.41.6
10 Ccunter Electro-
motive force .81 .81 .6 .61 .811.0} .81 .811.2(1.4
11 Phase relation-
ship between
primary and
secondary ‘
windings 1.211.011.0 511.04 .84 .6]1.2] .811.4
Average Rating 4 1.611.3711.0 911.311.311.211.3|1.6{1.7

received more satisfactory ratings than did manual one; however,
the overall average rating of manual one was 2.0, while that

of number eight was 1.9. Manual six received a satisfactory



SUBJECT MATTER TREATMENT O ELECTRIC POWER
IN TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

Manual Number

10

Subject Headings 1 2 1 314 5 6 | 7.1 8 9
1 Watt's Law L801i.6f1.612.001.511.0] .811.3| .611.2
2 Resistance

heating 21 811.012.011.041.0:1.6 81 .811.4
3 Watt hour L2110 211.012.201.531.0) .5 8 .511.0
4 Fuses LA1.211.512.01 .5(1.411.4;1.041.0¢2.0
5 Circuit breakers L011.811.572.01 .8]1.2¢ .811.2]1.512.0
Average Rating .341.511.312.0;1.0]1.191.0}1.0f .9141.5

rating for threc subject headinrgs and manuals nine and ten
were determined to be satisfactory for two subject headings
of capacitors. Manuals two, three, four, five, and seven
were weak in their presentations of capaciters. The manual
ascertained to be weakest in treatment for all subject
headings. studied with the exception of the subject, phase
relationship of current and voltage, was number three.

The subject matter treatmeﬁt of the clectrical industries
as found in each of the ten manuals is displayed in Table
XVI. For the subject heédings listed in this table, no
rating greater than 0.8 was received for manuals one, five,

seven, eight, nine and ten. Manual two received consistent



TABLE XV

SUBJECT MATTER TREATMENT OF CAPACITORS IN
TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals
Manual Number -

Subject Headings 1 2 13 4 5 6 7 8 9 {10
1 Types 1.611.2] .411.0 812.0¢1.412.011.5(1.4
2 Voltage rating . |2.01(1.2] .4 611.0(1.811.412.0}1.441.8
3 Unit of :

capacitance 2.0(1.6] .411.041.042.0}1.06(2.011.8]1.6
4 Properties 1.841.6} .241.2]1.411.811.8]1.8]1.8{2.0
5 Capacitive

reactance 2.0(1.8) .3 .8]1.411.8]1.8}2.0]1.641.8
6 Capacitors in .

series 2.411.8f .3 .811.2}11.811.8}2.0(2.2{1.6
7 Capacitors in

parallel 2.411.60 .4 J811.412.0(1.8]2.052.211.6
8 Time constant 1.811.4 4 8{1.011.0{1.0§2.011.6}2.2
9 Phase relation-

ship of current

and voltage 2.011.0f .5} .41 .8] .8] .811.411.0(1.6
Average Rating 2.041.5) .41 J811.113.741.5¢41.9]1.7(1.7

averages of 1.2. Manual three receivea ratings of 1.6, 1.8,
and 2.2, and manual four had ratings ranging from 1.0 to
2.2 for the three subject headings listed.

Table XVIT presents information concerning the treatment
of both pictorial and schematic drawings in the ten evaluated
laboratory manuals. ‘Manuals one and four treated both of
these subject headings satisfactorily. Manual three received

a rating of 2.0 for its discussion of pictorial drawings,



whiie manuals two, six, eight and ten received ratings of
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2.0, 2.2, 2.0, and 2.0 resvectively fcr their presentation-

of schematic -drawing

S.

TABLE XVI

SUBJECT MATTER IN TREATMENT OF EULECTRICAL INDUSTRIES
IN TEN ELECTRICITY LABORATORY MANUALS

e

Extent of Treatment
In Elecctricity Laboratory Martuals

Manual Number

Subject Headings 1 12 3 4 5 6 7 8 9 {10
1 Power generation

and distri-

bution 411.242.211.96 611.21 .8 6 81 .6
2 Home appliance 211.2{1.812.2 411.4¢F .9 4 8 .4
3 Component

manufacture 211.211.611.0} .6 81 .6 2 8] .06
Average Rating 311.211.911.6 501.1¢ .7 4 81 .5

TABLE XVII

SUBJECT MATTER TREATMENT OF ELECTRICAL DRAWINGS
IN TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

Manual Number

Subject Headings 1 [2 [ 3 a s 6] 78] ]1i0
1 Pictorial 2.0(t.6]2.0/2.0{1.4[1.811.4]1.6{1.4]1.8
2 Schematic 2.4 2. 0l1.802.2] .sl2.201.6l2.0{1.4l2.0
Average Rating 2.241.811.912.1j1.12.041.5}1.8]1:4}1.9
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Data concerning thce subject wmatter treatment of electrical
compopents are shown in Table XVITI. Each manual was evaluated
to determine the extent to whiéh it described, explained'the
function of, and gave operating characteristics of electrical
components., Laboratory manuals one, three, six, eight, and
ten were ascertained to have a‘satisfactory treatment of these
subject headings, while manual one rcceived the highest
placement of 2.6. Manuals seven and nine, and five, two, and

four rececived numerical values of 1.6, 1.8, and 1.8 respectively.

TABLE XVIII

SUBJECT MATTER TREATMENT OF ELECTRICAL COMPONENTS
IN TEN ELECTRICITY LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

_Manual Number

Subject Headings 1 (2314516718719 Jio

DPescription,
function, and
operation of
electrical
components 2.611.8{2.041.8]1.8]2.4]1.6]12.0f1.6]/2.0

The types of electrical test‘equipment and their use
are presented in Table XIX. Manuals one, three, eight, and
ten were awarded a rating of satisfactory for both of these

subject headings. The rating of 1.6 was determined for manuals
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two, four, seven, and nine for their presentation of the

FN

subject heading, kinds of electrical test equipment. Manual

five received a rating of 1.5 and manual six received a
rating of 1.8 for this same subject heading. A rating of
2.0 was received for manuals five and nine, while manuals

two, four, six and seven placed within the weak category for

the subject heading, uses of electrical test equipment.

TABLE XIX

L

SUBJECT MATTER TREATMENT OF ELECTRICAL TEST EQUIPMENT
IN TEN ELECTRICITY LABORATCRY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals

Manual Number

Subject Headings | * 21 371 a [ sT ol 7138719 [ro
1 Kinds 2 2.6(1.6/2.0/1.671.5[1.8]1.6{2.2]1.6(2.4
2 Uses 2.611.8/2.011.6/2.0]|1.8]1.612.2[/2.0]2.4
Average Rating 2.611.712,011.6/1.811.8]1.6/2.2]1.8]2.4

Table XX shows the evaluation results of Jury II with
respect to the format of the electricity laboratory manuals.
The accuracy of the information presented was ascertained
to be satisfactory for all laboratory manuals evaluated. The
highest rating for this subject heading was 2.6 for manuals
one and ten. Manuals one, nine, and ten received satisfactory

ratings for all subject headings. A satisfactory rating was



received for manuals four and eight for five of the <ix
subject headings. Manual six had four satisfactory ratings,
and numbers two and three had threc such ratings. Manual
five was deemed satisfactory for the subject headings,
accuracy of information presented, and selection of paper
used. Manual seven was satisfactory only in the subject

heading, accuracy of information presented.

TABLE XX

FORMAT TREATMENT IN TEN ELECTRICITY
LABORATORY MANUALS

Extent of Treatment
In Electricity Laboratory Manuals
B Manual Number-

Subject Headings 1 2 3 4 1 516 |7 8 9 119
1 Accuracy of

information

presented 2.612.212.012.412.012.212.0]2.012.212.6
2 Organization and

arrangement 2.211.812.212.2)1.8}1.5¢1.811.812.212.0
3 Aids (such as

table of con-

tents, index

references) 2.211.871.212.041.831.8)1.512.0)2.012.0
4 Tllustrations 2.211.641.811.811.812.0{1.812.0(2.2{2.0
5 Durability 2.212,011.8y2.2¢41.812.2¢1.512.0(2.012.2
6 Selection of

paper used ' 2.212.012.042.212.012.011.8y2.2]2.0}2.2
Average Rating 2.311.9/1.8]2.111.912.011.7]12.0]2.1]2.2

Table XXI presents information concerning placcement of

the evaluated manuals and the total points received by each
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manual. Manual number ton received the best overall rating.
The manual containing the least treztment of the subject
headings in the evaluation instrument was manual five. A

total of 191.0 was received for manual tean, and 105.4 was

received for laboratory manual five.

TABLE XXI

PLACEMENT OF THE TEN IDLECTRICITY
LABORATORY MANUJALS

Manual Total Points Average
Placement Number ___Received Rating
Ist 10 191.0 1.6
2nd 8 L74.7 1.5
3rd 3 161.1 1.4
4th 6 159.6 1.3
5th 2 157.4 1.3
6th 4 153.3 1.3
7th 1 146.2 1.2
§th 9 124.7 1.0
9th 7 123.1 1.0
10th 5 165.4 .9
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SUMMAARY:, FINDINGS, CONCLUSIONS,

AND RECOMMENDATIONS

Summary

o
3

The vurpeses of the study were to develop criteria

suitable for evaluating electricity laboratory manuals, to

ascortain what expeviments are outlined in each of the

laboratory manusls, and to-decermine which student laboratory

manusals are most adequate in meeting requirements of the
course general olectricity as specitied in Bulletin 615.

The evaluaticn instrument used in the study was approved

w0
[N

2d by Jury Il te determine the adequacy of

o

by Jurv T and o

ten electirvicity Jsboratory wmanuals in meeting curriculum

(S

standards for the secendary school course in general electric-

The value determnined for the laboratory manuals for

each subject heazding was ascertained by adding the ratings
received {ryom Jury IT and dividing by the number of rating

for the treatment of subject headings of the evaluation in-
struaent.  The onumerical rarnge of 6.0 tc 2.¢ for the subject

headings of the vvaluataed sunuals was established.
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The manuals evaluated placed in the following crdsc: manual
ren rated highest in its trecatment of the subject headings
on the evaluation instrument, followed by manual numbers
cight, three, six, two, four, one, nine, seven, and five.

This placement was determined by adding all the numerical

valucs assigned to each sub-division in each major division.

Findings

1. None of the ten evaluated manuals received an
ovaerall satisfactory vating for their treatment of the
fecilowing subject matter: atomic theory, Coulomb's Law,
Lenz's Law, sources of electricity, induction, transformers,
and electrical industries.

2. Manuals receiving overall satisfactory ratings for
their treatment of the subject heading, Ohn's Law, were
numbers three, four, five, and six.

3. The manual receiving ah overall rating of satisfactory
For the treatment of the subject heading, Xirchoff's Law, was
number eight.

4. The one manual receiving an overéll rating of
satistactory for the treatment of the subject heading, mbtor
principles, was number three.

5. Menual three recejved the only overall satisfactory

rating for the subject heading, meter principles.
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6. The oniy manuszl receiving a ctory
rating for its treatment of the subject heading, alternating
current, was -pumber ten.

7. ~ Manual number four was the only manual that
received an overall satisfactory rating for its treatment
for the subject heading, electric power.

5. The only laboratory manual receiviag azn overall
satisfactory rating for its treatment of the subject, heading,
capacitors, was number one.

9. Achieving an overall satisfactory rating for their
treatment of the subject heading, electrical drawings, were
manua;s‘one, four, and six.

10. Manuals one, three, six, eight, and ten received
overall satisfactory ratings for the subject heading, electri-
cal components,

11. Manuals one, three, eight, and ten received ovefall

atisfactory ratings for the subject heading, electrical test

92

equipment.
12, The manuals that were ascertained to have satisfac-

tory [format were numbers one, four, eight, nine, and ten.

@]

13. Each of the laboratory manuals contained satisfactory
treatment of somc subject headings with the excepticn of

nunber seven, but all were weak in their presentation of other

subject headings.



14, Manual iten treated al

most extensively.

Conclusions
The following conclusisus are drawa based upon the
findings of tne study:
1. None of the evalueted munuals were found to be
satisfactory for uvse ir the secondary school course, genéral
electricity. Howesver, manual ten is the most adequate manual

to be used in wmeeting curricnlum standavrds for the seccndary

school course, general electricity.
2. Additional manuals would be nceded for use with

each of the ten evaluated mz2nuals in order for all subject
headings cof the course, general electricity, to be covered
cbmp}etely.

3. A1l of the manuals eicept manuzl seven (excluding
Yermat treatment) present satisfactory treatment of at least

cne subject hecding and may be used as a socurce in general

electricity.

Recommendations

A. Each of the ten manuals evaluated in the study

vl

heuld consider providing move extensive treatment of the



follewing subject headings, since none of the manuals reccived
a satisfactory rating for the following subject headings:

1. matter
2. mixtures and compounds
3., elenents
. molecule
5. atomic number
6, atomic weight
7. ionization .
8. omega (1)
9. computations using Coulomb's Law
10. Lenz's Law
11. mercury cell y
12. nickel-cadmium cell
13, - battery '
14. thermocouple
15. static machines
16. wunit of inductance '"henry"
17. self inductance
18, mutual inductance
19. coupling
20, magnetic shielding
21, ncutralizing
22. saturation
23. air core inductor
24. coefficient of coupling "K"
25. transient response
26. variable inductor
27. ampere-turns '
28. polarity of ceil {left hand rule)
29. time constant :
30. poly-phase motors
rocot-mean-square
transformer losses
kinds of transformers
celectromotive force
counter elactromotive force
phase relationships betwcen primary and
sccondary windings
component manufacture
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Llar studics be made as
additional electricity laberatory manuals become available
for use in the course, general electricity.

C. More than ﬁne manual should be accessible to
students of generasl electricity, as each of the ten evaluated

manuals contained weak treatment of some subject headings.



523 Summit Ridge
Duncanville, Texas 75116
March 4, 1970

Mr. C. C. Miiler

Assistant Superintendent-Crganizations
35700 Ross Avenue

Dalias, Texas

Dear Mr. Miller:

1 an teaching electronics at Justin F. Kimball High
School and engaged in graduate study at North Texas State
University. I am prescntly wovking on my thesis under the
direction of Dr. A. F. Nelson in which I am attempting to
evaluate all electricity laboratory manuals available for :
use on the high school level,

In planring and organizing the thesis with Dr. Nelson,
it was suggested that two juries of five persons each be ‘
sclected to participate in the evaluation. I would like to
request permission to utilize the assistance of electronic
teachers in the Dallas Imdependent Schoel District as jury
menberes who would be willing teo participate. The work
rcquired of each will be limited to the shortest period of
time possible due to their busgy schedule.

I have discussed th 3 <t
is felt to be of iW”“ltﬁ?“P to our educational svs
I would like to reque t i5S3 11
of ten =lectronics ache
District.

he Study

Sincerely,

Richard M. Turner
Sponsored by,

Dr. A, F. Nelson



APPENDIX B

March 17, 14970

Mr. Richard M. Turner
Justin F. Kimball High School
Dallas, Texas

Dear Mr. Turner:

Mr. Stockton and I have discussed vyour request to utilize
the assistance of ten electronic teachers in the Dallas
Independent School District to help evaluate your proposal.

We se¢e no objection to this procedure, with the understand-
ing that the assistance of the teachers will be on a purcly
voluntary hasis.

If this study is made, you should keep in touch with
Mr. Stockton.

Sincerely yours,

C. C. Miller
Assoclate Superintendent -
Development

Bragg Stockton
Director - Vocational-Industrial
Education
CCM: jw



APPENDIX C

Dear Sir:

I am teaching electronics at Justin F. Kimball High School

in Dallas, Texas. I have also been working toward a Master
of Science degree at North Texas State University where 1

am Purrently enrolled for my thesis research. In consultation
with my major professor, I have arrived at a suitable topic
for research invelving an evaluation of electricity training

manuals to determine which ones will most adequately meet

the curriculwn content for an electricity course at the high
school level as recommended by the Texas Education Agency.

Tt is thought that such a study will be instrumental in
improving our electricity-electronics program.

T would 1like teo know if it would be possible to secure a copy
of yonr electricity training manual(s) to include in the
study. All pavticipants will be supplied a summary of the
study,

Your cooperation will be appreciated.
Sincerely,
Richard M. Turner

523 Summit Ridge
Duncanville, Texas 75116



AFPENDIX D

Dear Sir:

On March 26, 1970, I sent a
help in a study that 1
laboratory manuals.

letter %o you requesting your
empt to evaluate all electricity

1
will att

I have not received a copy of your manua
t

{s), but I would
like to, so that it may be includsd in 5

wn

If you do net wish to b2 a part of this study, please netify
me at your earliest convenience.

incerely,

Richard M. Turner
52753 Summit Ridge
Duncanvillie, Texas 75116
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APPENDIX E

June 10, 19790
TC: Teachers of Electricity

Mr. Charles Tuckey, Hillcrest High School

Mr. Jerry Cramer, Thomas Jefferson Hizh School

Mr. Paul Stafford, South Oak Cliff High School

Mr. Jimmy Sikes, H. Grady Spruce High School

Mr. Travis Bell, J. L. Long Junior High School

Mr. Jerry Surratt, John B. Hood Junior High School
Mr. Fred Autrey, L. V. Stockard Junior High School
Mr. Rex Jones, Edward H. Cary Junior High School

Mr. Lyle Raker, W. H. Gaston Junior High School

Mr. William Storms, Sarah Zumwalt Juniocr High School

Mr. Richard Turuner, teacher of electricity and electronics
at Justin F. Kimball Senior High School, is making a study
“hat we think has lauch value for you. He will see that ycu
nave the results of the study.

Attached is a copy of a letter that was written to Mr. Turner
and approved by Mr. C. C. Miller and me. It gives approval

of this type of work for cach individual teacher participating
in studies with the Dallas Independent School District.

The subject that Mr. Turner is studying is as follows: "An
Evaluation of Ten Electricity Training System Laboratory
Manuals, to Ascertain Their Adequacy in Meceting Curriculum
Standards for the Secondary School Course General Electricity."

Mr. Turner will be contacting cuach one of vyou robably D
g ’ Y

pvhone, and he would like to talk with you and briang to you
the laboratory manuals that he would like for vcu to evaluate.

59
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APPENDIX E (continued

We would appreciate very much your giving him your support
in making this study. We think that it might be helpful

to you in your. program at your school Thank you very much

With best wishes to you for the summer, I am

Very sincerely yours,

Bragg Stockton, Director
Vocational-Industrial Education
BS:edh
Attach.



APPENDIX F

INSTRUCTIONS FOR CHECKINC THE CRITERIA FOR USE
IN EVALUATING ELECTRICITY LAERORATORY MANUALS

This instrument consists of items describing the subject
matter content stated in Bulletin 615 of the Texas Education
Agency. It is assumed that the subject matter content of
the laboratory manuals will be present in varying degrees.
In order that this instrument will be more meaningful, it
is necessary to define the various degreces of treatment of
the subject matter

1. Superior treatnent: This term is interpreted to
mean a thorough, comprehensive and cxtensive
treatment of the subject matter. It pertains to
the highest ranking treatment of the subject
matter content.

i ry > ‘his term will be construed

to mean that mCLngg of the requirements or

expectaticns for teaching the required subject
matter content, but not LLurovcn mnou'ﬂh treatment
to be ClaQslchv as being "superior” vet above

"weak' or mere inclusion.
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3. Weak treatment: This term will be construed to
mean a mere inclusion oy bure mention of the items
by the author and insufficient information
concerning the required subjcect matter content.

4. No tr a*ment The subject natter content is not

pres in any form in the laboratory manual.

01



APPENDIX G

Juror No.

ADEGUACY OF AVAILABLE L
L

AB
MANJALS FOR GENERAL ELECT

Return

ORATORY
RICITY

Date

The purpose of this xnstszﬁwt is to d=termine the
degree of treatment of the following subject matter
content, as found in each of the avacilable laboratory
manuals., Please indicate with a check uulk (/,, the
degree of treatment of the subject mavter content as
found in the laboratory manual.
Extent of Treatment
. of %uo}fu1 Mattie er
Subject Matter Content for o
General FElectricity e
/ ) et 12 2 R
HOE G = 5
. PRSI RERE ) g
Laboratory Manual No. o e 8 = B
e e [T et 1) 4
G o ot T 4 © o}
W - D W@ o
_ahor tory Manual Name S le o lo s o
""" SR G ISV 17, BNCH I = S fZ

\to!1c Theory

Matter . . . . . . L o 0L,
Mixtures compounds . . .
Elements . . . . « . .« . . .
Molecule . . . . . . . . . .
Atom . . . . . . . .. ...
Nucleus. . « . .+ . . 0 ..
Nucleons o . . . ... e ..
Neutron. o v v v v e . e
. Protons. . . . . . . . . . .
Electrons. . . . . . . . . .

.

-

[l e B e

3
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K. Artomic puwmber. . . . . . . .
L. Atomic weight. . . . . . . .
M Tonizaticn . . . . . .« . . .

. .

Laws of charges. . . . . . .
Electrostatic {1i
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1. Atomic Theory {(continued)
P, Electric current . . . . . . .

Q. Direction of current flow. . .

R. Conductors . . .+« « v v « 4 o« .

<. Iinsulators . . . « .+ .+ .+ « « .

k! T
R Ohm's Law

~)

A Omega V. . . « « « + + ..
B Ohm (as unit of resistance). .

C. Letter symbols for
resistance, volts,
and amperes. . . . . . . . .

o, ResistanCe & v v v v v v e e .

v

.
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1
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192
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I, AMP2TYes. o v v v o 0 . e e
G. Traunsposition of symbols . . .
H. Computations using Ohm's Law .

5. Computations using Coulomb's Law. .

irchoff's Laws

.
=
-

O Law cf current . . . . .+ .+ . .
R. Law of voltage . . . . . . . .
5. Lenz's Law. . . . . . .+ « .« .« o .
6. Sonrces of Electricity
A. Voltaic cell . . o . .+ . . . .
3. Dry cell . . o o o o o o . L.
C. Mercury cell o o o o o . 0 . :
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Sources of Electricity {continued)

Nickel-cadmium cell., . . . . .
Battery. . . . .+ « .« . o . ..
Secondary cell . . . . . . . .
Lead acid cell . . . . . . . .
Photo-cell . . . . . . . . .+ .
Thermocouple . . . . . . . . .
Piezoelectric elfect . . . . .
DC generators. . .
AC generators (alternator) . .
Static machines. . . . . . . .

®

s

. . . . . e
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Induction

Symbol for inductance "L". . .
cf inductance '"henry'" . .
>1f inductance. . . . . . . .
Mutual inductance. . . . . . .
Coupling . . . . « . .+ « . . .
Magnetic shieldiag . . . . .

eutralizing . . . . 0 L0 L.
H. Saturation . . . . . . . . . .
1. Airy core inductors . . . . . .
J. Iron core inducters, . . . . .
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e
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.
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X. Impedance. . . . .« .« . . . . .
L. Coefficient ol coupling "K". .
M. Inductive reactance. . . . . .

lent response . . . . . .

e inductor. . . . . . .

¢ relationship between
voltage and current. . . . .
r

i e e
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. Series aiding and .
opposing connections . . . .

T. Time constant. . . . . . . . .
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Motor Principles

A, DC motors. . . ... . . . . . . L
B. AC motors. .. . . . . .. L.

C. Pa~) shase motors. . . . . . . _

D. Tvpes of starting circuits . . f

Meter Principles

A, - AC ammeter . . . . . . . . ..

B, DC ammeter . . . . . . . . .,

e, AC voltmeter . . . . . . . . .|

D, DC veltmeter . . . o . . . . . )
E. Ohmmeter . . . . . . . . . . .

F. Watometer. . . . . . . . . . .|

G. Typcs of meter movements . . .
Alternating Current

AL Definition . . . . . . . . . .

B. Frequency. o v v v o v v 0 .

C. Wave ferm. . . . . . . . . . .

0. Peak voltage . . . . . . . . . i

E. Root-mean-sauare . . . . . . .|
fransformer

A, Magnetic field . . . . . . . . :
B. Primary winding. . . . . . . . P

— . - e o o
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11. Transformers (continued}
C. Secondary winding. . . . . . . i
D. Step up-step down. . . . . . . S
E. Types (air core, ivon core). . !
F. Primary and sccondavry
winding turans ratio. . . . . )
G. Transformer lesses . . . . . .
H. Kinds of transformers. . . . . -
1. Electromotive fovce. . . . . .
g Counter electromoiive torce. .
K. Phase relationshipy between
primary and secondary
windings . . . . . . . . . .
12. Electric Power
A. Watt's Law . . . . . . . . . . i
B. Resistance Heating . . . . . .
C. Watt hour. . . . . « . . . . .
D, Fuses. . . . . . . . . . ..
E. Circuit breakers . . . . . . .
13. Capacitors
Al Types. . . . . . . « « . ..
B. Voltage rating . . . . . . . . i
C. Unit of capacitance-farad, . .
D. Properties . . . . . . . .
E. Capacitive reactance . . . . . '
F. Capacitors in series . . . . .
G. Capacitors in varailel . . . .
H. Time Constant. . . . . . . . .
. . T T T T T e e e e e e
I. Phace relationship of
current and voltage. . . . .
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14, Industries

A. Power generation and
distribution . . . . . .

B. Howme appliance . . . . . .

C. Component manufacture. . .

15. Electrical Drawings

A. Pictorial. . . . . . . . .
B. Schematic., .« +« .« « . . . .

16, Description, functlicn, and
Somponents., .. . . 0 o e .

il o [l -
17, Test Zouaipment

18. format Concent for General
T

A Accuracy of information
presented. . . . . . . .
B. Organization and
arrangement. . . . . . .
C. Ailds (such as index, table
of contents, veferences)
D. T1lustrations. . . . . . .
E. Durability . . . . . . . .
F Selection of paper used. .
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APPENDIX H

COMPLETE NAMES AND ADDRESSES OF COMPANIES
PARTICTPATING IN THE STUDY

Bell and Howell Schools
Devry Industrics, Inc.
3956 West Belmont Avenue
Chicago, 11lincis 60618

Electronic Aids, Inc.
6101 Falls Road
Baltimore, Md. 21209

Electronic Kits Supply Co.
Dept. &-2

P.0, Box 54660 Tern. Anncx.
Los Angeles, Calif. 90054

Hickok Teaching Systems, Inc.
Wheeling Avenue

Woburn, Mass. 01801

Lab-Volt Educational Systems
Buck Engineering Co., Inc.
Box 686

Farmiangdale, 07727

New Jersey
McKnight and McKnight Publishing Co.

Bloomington, [1linois 617061

Philco-TFord

Educational and Technical Services Division
P.0O. Box 10

Fort Washington, Pa. 19034

Science Electronics

Division of General Electronics Laboratories,

1085
Boston, Mass.

Commonwealth Avenue
02215

63

Inc.
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Simpson Educational Systems
853 North Dundee
Elgin, Illinois 60120
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