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A COMPARISON OF RELATED INFORMATION FOR INDUSTRIAL ARTS 
CLASSES WITH A NATIONAL STUDY OF STANDARDS 

CHAPTER I 

INTRODUCT ION 

In colonial times when industry was centered in the 

home and small villages, the young people were taught and 

were able to observe all phases of industrj at first hand. 

They helped shear the sheep, card the wool, sein the yarn 

and weave the cloth. They made the wagons and shod the 

horses, or at least they helped with those tasks as an in- 

tegral part of the home or community effort to be self-su.f- 

ficient. Today, with industry centralized in the large 

cities, the child sees oniy the end product of industry. 

Few children have the chance to see how leather is made, 

how plastic articles are fabricated or any of the other 

almost countless items common to present-day living. 

In 1880 when the first shIp courses were started In 

the public schools, the need was to supplement the stu- 

dents' knowledge about Industry. This was done by teaching 

the student hand skills which he could not gain from ob- 

servation. Today, because of further centralization of 

industry, there is a still greater need for relating in- 

dustry to life. Although the teaching of information re- 

lating to Industry has not always been a part of the rk 

in industrial arts, the Idea is neither novel nor new. 
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A study of modern industrial arts objectives clearly 

indicates that it is not possible to meet them without 

spending some time on the informational content. Author- 

ities agree that related information should be taught, 

but they do not agree upon the subject matter to be pre- 

sented in this phase or the work. Wilber (8, p.92)1 

offers the following: "As one reviews any list of be- 

havior changes which might be desired, it will at once 

become evident that, at most, not more than half of them 

relate to the mastery of tool skills and technijues." 

Industrial arts of1ers the greatest appeal through 

manipulative activities, but accomplishes only part of 

its purpose without the accompanying related information. 

A teacher must select from the vast, almost unlimited 

store of information that part which will contribute to 

the objectives set up for a particular course. He must 

also determine the amount of tixi.e he can allot to im- 

parting this information so as not to detract from the 

appeal of the manipulative phase. There is danger of 

over-emphasis on the informational content. The result, 

therefore, may be that it is almost entirely omitted, 

thereby weakening the course as a whole. 

'First number refers to corresponding number in the 

list of Literature Cited; second, to page in the specific 

reference. 
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Purpose Of The Study 

The purpose of this study is to find out what 

topics of reisted information are taught in Oregon's 

high schools; to find out what topics instructors 

think should be taught, and to determine, if possible, 

how thoroughly they are actually taught. 

A comparison is then made between these findinDs 

and the standards suggested by the "Industrial Arts 

Policies and Planning Committee" of the American 

Vocational Association, as published in the 

Bulletin, "Improving Instruction in Industrial Arts", 

1946 edition (2. pp.16-46). 

Definition Of Terms Used 

The term "Industrial Arts" as used today is an 

out-growth and en inclusion of two phases which have 

gone before. The first was "Ivianual Training" with 

the emphasis on hand. skills which the student could 

not learn from observation. The second was "Manual 

Arts" with the emphasis still on skill but organized 

to include the project, that object, usually of wood, 

which the student took, home. Today's concept of 

industrial arts places the emphasis on "industry" and, 

in Bonser's words (5, p.5), is concerned with 
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. . those occupations by which changes 
are made in the forms of materials to 
increase their values for human usage. 
As a subject for educative purposes, 
industrial arts is a study of the 
changes made by man in the forms of 
materials to increase their values, and 
of the problems of life relating to 
these changes. 

Some instructors have gone all the way and are now 

teaching "Industrial Arts". .lmost all have taken the 

initial step and are now teaching "Manual Artstt, but 

a few instructors still teach skills to the exclusion 

of all else. These are still teaching "Manual 

Trainingtt. 

"Industry", as such, cannot be taught in the 

schools. It is impossible to bring an automobile 

manufacturing plant into the class room. Some small 

portion of several industries or industrial occu- 

pations can be brought to the school. In the more 

progressive schools of today such subjects as: sheet 

metal, ceramics, foundry, and leather work, to name 

a few, are included in the industrial arts program. 

These subjects are not taught for the skills alone 

but also for their relationship to daily living. 

There are two distinct phases of industrial arts 

teaching. These are skills and information. In- 

formation can be broken down into two groups: direcbly 

related and indirectly related information. according 
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to Wilber (8, pp.92-93). 

There are at least two import.nt 
types, namely, directly related and 
indirectly related. The directly re- 
lated informLtion includes all the 
iníormation which is actually re- 
quired to carry on successfully the 
desired manipulative activities. 
For example, the student must know 
how to read a rule berore he can lay 
out a project. He must be able to 
select the proper saw before he can 
saw a curve in a board. He must be 
able to distinguish between mild 
steel and high carbon steel before 
he can choose the correct material 
for making a fish spear. . . 

In addition to the directly re- 
lated lessons, however, there is a 
great body of information which 
cannot be connected directly to any 
given process or project and yet is 
important in an understanding of our 
industrial society. . . . It is 
evident that such topics are vitally 
important from the standpoint of 
achieving the objectives of in- 
dustrial arts. 

This second type, the indirectly related infor- 

nation, is the one with which this study is concerned. 

For effective teaching, skills, directly related 

and indirectly related information must be included 

in a proper balance. This study is concerned with 

what should be taught and has used the survey method 

to obtain the information presented herein. 

scope And Limitations 

This survey is limited to industrial arts in the 

state of Oregon. All secondary schools were contacted 



ueeise it was felt that the related information topics 
suggested by the corwaittee on Standards of ittainxnent 
in Industrial .rts Teaching were essential to all. 
Only the phases of industrial arts listed in the pam- 

phlet "Improving Instruction in Industrial Arts" 
(2, pp.16-46) were considered in this study. 

Need For The Study 

The present industrial arts program in Oregon's 
secondary schools seems to consist of many isolated 
units. Each teacher covers what he believes is needed, 
without any apparent effort toward unity or concern 
for standardization. Too often, it seems, students 
transferring from one school system to another can 

find little similarity to the courses offered in the 
school from which they carne. This would seem to 

indicate that atention should be focused upon the 
apparent need ror unity in the industrial arts program 

of Oregon and that an attempt be made to find a coraiaon 

ground upon which to base the teaching of the various 
subject areas of industrial arts. 
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CHAPTER II 

BACKGROUND OF THE STUDY 

It would be well to explain how the national 

survey, embodied in the pamphlet, "Improving Instruction 

in Industrial Arts", came to be written, and why it is 

used as a basis of comparison for this study. 

To answer the second question first: this 

survey is the only one of its kind ever made. Although 

it is recognized by most people in the field as imper- 

fect, it provides the best criteria available upon 

which to base and with which to compare a study of this 

kind. 

A need for a national survey of industrial arts 

was realized by many, long before the 1927 Los Angeles 

Convention of the American Vocational Association. It 

had been the thought by many people that some sort of 

standardization should be accomplished so that similar 

classes in the several schools would cover similar 

content. Angove, speaking of the general shop in Tuly, 

1923, wrote the following (1, p.275). 

Definite courses of study should be 

prepared and followed, allowing for 
teacher initiative. Methods of 
instruction should materially differ 
from those ordinarily used. Standards 
of accomplishment must be established 
and maintained so that the work 
throughout an entire state may be more 
in coiimon. All this, with a thorough 
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knowledge of the subject matter on 
the part or the teacher, is certain 
to make the work function more effec- 
t i V ely. 

A group of people particularly interested in the 

same idea expressed by Angove petitioned the Executive 

Committee of the AV.A. Convention, meeting in Los 

Angeles in December 1927, to appoint a special committee 

to make further study of certain industrial arts 

problems which had been discussed at Los Angeles, and 

to report at the next annual convention. A committee 

on "Standards of Attainment in Industrial Arts 

Teaching" was appointed, consisting of E. E. Ericson 

(chairman), W T. Bawd en, C A Bowman, ii M Pro f fi t t, 

W. E. Roberts, and R. .1. Jelvidge. 

In December, 1929, ut the New Orleans convention, 

a report was submitted in the form of a 16 page booklet 

entitled, "Standards of Attainment in Industrial Arts 

Teaching" (2, p.6). 

During the 18 years of its existence, 
the Committee has held frequent meetings, 
has conducted extensive correspondence, 
has examined much pertinent literature, 
and has enlisted the cooperation of 
several thousand teachers and supervisors 
in all parts of the United States. 

The committee is continuing to function 22 years 

after it was appointed. Homer J. Smith was the chairman 

when the revised report, entitled "Improving Instruction 



in Industrial Arts", a 96 page booklet (2.) was sub- 

mitted at the Buffalo convention in February 1946. It 

is from this booklet, pages 16 to 46, that the related 

information topics used in the questionnaires were ob- 

tained. 

Comparison Of Objectives 

Useful vork should be attempted only after objectives 

have been set up. Teachers of manual training, manual 

arts, and industrial arts have each, as a group, had their 

objectives. It might be appropriate to define these 

periods. No definite dates can be assigned to any of 

the three periods because they have overlapped and are 

without fixed lines of demarcation. 

In 1884, shortly after shop courses were introduced 

into the public schools, Toseph Carter, superintendent 

of schools at Peru, Illinois, established at his own 

expense, the equipment for a course in carpentry. In 

1887, the aims of this course, according to Bennett 

(4, p.389), were as follows: 

1. To inculcate a correct knowledge of 
the use and care of woodworking tools. 

2. To implant the habit of carefulness 
in accomplishing work. 

3. To develop the power to plan work. 

4. To teach quickness of perception; to 

train the judgement; to render the 
memory exact and reliable. 

5. '2e turn the pent-up energies of the boy 

into channels of usefulness. 
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Bennett (4., p.+4l) gives 1893 as the approximate 

date the term manual arts first came into use, 'RIt 

was at this stase of development (1893) that the term 

'manual arts' came into use to express emphasis on the 

art side of' manual training.' This period did not 

last long, or more appropriately, it was not long 

until the term "industrial arts" was suggested. How- 

ever, the older terms of manual arts and manual 

training are frequently used by the lay citizen of the 

present day. 

Charles R. Richards in an editorial in the "ivianual 

Training Magazine", in 1905 suggested the term in- 

dustrial arts (7, p.33). 

We are facing the question now as we 
have for the past 1ew years, as to 
whether we shall continue to devote 
our attention to miscellaneous and 

more or less meaningless projects, or 

whether we shall seek in an orderly 
way to develop an insight into the 
basic industries of our time and a 

knowledge of some of the steps through 
which these have reached their present 
form. A term like manual training 
tends to keep us at paper folding and 
chisel exercises. A term that indi- 
cated clearly a definite field of 

subject matter would do much to direct 
the line of advance, clear our minds 

and economize our efforts. 
Behind every other subject in the 

curriculum is a body of ideas of funda- 

mental meaning and importance. The 

industrial arts which stand for one of 

the most vital and. important phases of 
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modern civilization, throw away their 
claim to recognition by masquerading 
under a term at once inappropriate and 
misleading. 

. I I I I S I I S I I 

In the hope of enlisting con- 
sideration and discussion, the vriter 
proposes the Ierm suggested above: 
Industrial Art. 

Table I shows the overlapping of years and the 

intensity of the program in the public schools. 

TABLE I 

From Manual Training To Industrial Arts 

CI) 

i) 

H 

ç) 

; 

Cf) 

H 

- o o 
O H H (\l 

a' a' a' o' 
H H H H -1 

Manual training had its inception about 1876 and 

carried over into the manual arts area to about 1910, 

when it faded from the scene for all practical purposes. 

The art people influenced the movement, from about 1904. 

to 1920, when the emphasis was placed on the art side of 
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the work. The term "industrial arts" was first suggested 

in 1905 but did not come into general use until about ten 

years later. Bennett explains the difference in emphasis 

as follows: (4, p.455). 

Vihile the term "industrial arts" 
was first used to designate work that 
developed as a reaction against the 
formalized courses inherited from 
Froebel, the term has become so popular 
in the United States of inerica that 
it is coming to include all instruction 
in handicrafts for general education 
purposes, whether formalized or not. 
Its meaning is essentially the same as 
the term "manual arts", though its 
connotations are different, In the 
term industrial arts the "industrial" 
is emphasized while in manual arts the 
"arts" is historically the distinctive 
word and in the term manual training, 
"manual" is the important word. 
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CHAPTER III 

ThE STUDY 

In order to determine topics of related information 

taught in industrial arts clases in Oregon, it was 

necessary to make some suggestions. Not all teachers in 

the field could be expected to taxe the tiiae to make a 

list of all tooics of related information they taught 

without suggestions from which to check. s the study 

was planned to compare the topics to be listed by the 

teacher of Oregon, with those listed in e. national 

survey, the topics used were those suggested by the 

committee on Standards of Attainment in Industrial Arts 

Teaching. To preclude any criticism, the wording of 

these topics was left as it was found in the committee's 

report, however ambiguous they may appear to some. 

A space was left on each questionnaire for the 

instructor to add any other items be taught. It was felt 

that by so doing, a list of topics the instructors felt 

should be taught (beyond those listed by the committee) 

would be obtained. A still broader base could thereby 

be obtained, upon which to plan future teaching. 

No attempt is made in this study to distinguish 

between information obtained from large schools, or the 

unit shop, from that furnished by srnll schools, or the 

general shop. The learning units suggested by the 
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committee on Standards of Attainment in Industrial Arts 

Teaching are as applicable to one as to the other. How- 

ever, it should not be expected that all topics will be 

taught as thoroughly in the general shop as in the unit 

shop, where more time is given to each subject area. It 

will be found by studying the tabulated returns that 

where the general shop plan of instruction is used, the 

time element is less than in the unit shop. 

Preliminary cards were sent to 113 instructors in 

Oregon where the Oregon School Directory did not list 

the specific phase of industrial arts taught. Where 

"Arts and Crafts" was listed, cards were sent to deter- 

mine if any subject listed by the A.V.A. (2, pp.16-46) 

was included. The sevra1 usable responses were treated 

in the same manner s those taught in regular industrial 

arts classes. 

Where instructors failed to return the preliminary 

cards (which asked for the subject area in which they 

taught), woodwork and mechanical drawing questionnaires 

were sent. That is possibly one reason for the low 

percentage of returns for these two questionnaires. 

(See Table III). Approximately three weeks after the 

questionnaires were mailed, 129 follow-up cards were 

posted. uestionnaires were sent to 241 industrial arts 

instructors throughout Oregon. Where one instructor 

taught in more than one subject area, a questionnaire 
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was included for euch area. A total of 531 diflerent 

questionnaires was sent. The number returned was 273 or 

51.4 per cent. 

The questionnaires were worded so that the re- 

spond1n teachers evaluated the instruction given. phis 

WaS done in an atterapt to find which topics viere thought 

to be most important, and those which were considered 

not so valuable. Each instructor was asked to leave 

blank any topic which he did not cover and a space was 

left to add other topics not suggested by the national 

survey. The percentage of class time spent on the re- 

lated information topics was asked for, but many in- 

structors added skills to the list, vhich made the time 

element of little value. 

Of the 18 areas listed in the national survey 

(2, pp.16-46), bookbinding was the only one not included 

by any Oregon teachers. Table II shows the number of 

que..tionnaries sent end the number and percentage 

returned. 

Of those returned, one in each of the following 

subject areas woodworking, mechanical (rawing, plastics, 

leather work, and printing was not usable. 

Few conclusions can be drawn from the information 

received on machine-shop work, art-metal, home mechanics, 

forging, printing, automechanics, foundry, electrical 
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TABlE II 

Number Of' Ç,uestionnaires Sent i'o Oregon Instructors 
In Each Subject Area, And Returns 

N1J1IBER NUMBER PERCENT 
SUBJECT AREAS SENT RETWNED RETURÎED 

Mechanïcü drawing 166 77 46.4 

Woodwork 160 92 57.5 

General metal 27 14 51.8 

Art-metal 27 7 25.9 

Plastics 26 13 50.0 

Leather work 25 13 52.0 

Machine-shop 21 10 47.6 

Sheet-metal 17 14 82.3 

Forcing 12 6 50.0 

Electrical work 10 3 33.3 

Home mechanics 10 6 60.0 

Ceramics 7 4 80.0 

Foundry 6 1+ 66.6 

Automechanics 5 4 80.0 

Printing 5 4. 80.0 

Cement and concrete work 4 2 50.0 

Pattern making 3 0 00.0 
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TABLE III 

Total Emphasis For Each Topic Of Related Inrormation 
In The Woodwor1 Area In Number Of Responses 

TO TiL 
INFORMATION TOPICS i 2 3 4. 

LUIVIBER: 

Be able to identify the following 
kinds of lumber and any other 
kinds in common use In the corn- 
inuriity: the pines, spruce, cypress, 
oak, walnut, birch, maple, ma- 
hogany, red cedar, gura, hickory, 
chestnut, poplar. 15 56 16 4 

Know the principal chi.racter- 
istics, the working properties, 
the chief uses, and the im- 
portant sources of supply of 
each. 11 48 23 9 

The methods of cutting and 
milling lumber. 14 38 28 11 

The effects of moisture on 
wood. 17 43 22 9 

The standard dimensions of 
laruber and how they are 
classified. 23 1+9 15 4 

The nominal and actual 
dimensions of lamber. 26 44 14 7 

How lumber is dried. 14 45 24 8 

How veneer and plywood are 
made and their uses. 20 46 20 5 

FINISHES: 

The object of finIshes. 40 42 6 3 
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TABLE III 

Continued 

TO ThL 
IN1OR1víATION TOPICS 1 2 3 4 

The kinds of finishes in common 
use, such as stain, oil, wex, 
shellac, varnish, lacquer, 
paint, enamel. 43 41 5 2 

The durability of different 
finishes. 18 55 13 5 

The conditions or places in 
which various kinds of 
finishes may be used to 
advantage. 19 51 18 3 

Materials from which finishes 
are made. 8 30 39 14 

GLUE: 

The kinds or glue. 26 41 21 3 

The preparation of glue. 29 31 20 11 

The conditions and require- 
ments in use. 28 46 11 6 

iANUFACTtJRE OF iOOD PWDUCTS: 

The location of important 
manufacturing concerns. 2 14 39 36 

The division or labor in this 
industry, 1 14 32 44 

The use of autometic machinery. 9 17 30 35 

WOOD JOINTS: 

The types of joints and where 
they ere used. 39 36 7 9 
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TABLE III 

Continued 

TorAL 

INFORMATION TOPICS 1 2 3 4. 

HiRDWARE: 

The types of hinges and their 
uses. lo 34. 35 12 

The types ot latches and where 
used. 3 27 39 22 

The types of locks and where 
used. ¿f 19 41 27 

Thetypes of nails and where 
used. 30 43 12 6 

The special types of fittings. 3 25 37 26 

FASTENERS: 

The kinds of nails. 35 45 10 1 

The uses of the different 
kinds of nails. 31 44 13 3 

The sizes of nails. 25 52 14 0 

How nails are sold. 14 40 24 13 

How nails are manufactured. 6 21 39 25 

The sizes of brads and how 
sold. 13 38 25 15 

The sizes, kinds, and uses of 

corrugated fasteners. 6 24 40 21 

The sizes and uses of clamp- 

nails. 4 13 32 42 
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TABLE III 

Continued 

TOTAL 
INFORMATION TOPICS 1 2 3 4 

SCREWS: 

The kinds or screws. 40 38 11 2 

The uses of the different 
kinds of screws. 33 39 12 7 

How the sizes and kinds of 
screws are indicated. 32 37 18 4 

How screws are sold. 17 37 23 14 

SANDPAPER: AND S ThEL WO QL: 

The kinds of sandpaper. 30 46 11 4 

The grades of sandpaper. 35 46 8 2 

The principal uses of 
sandpaper. 37 1+3 5 6 

The grades and uses of steel 
wool. 14 38 25 14 

TOOLS AND THEIR UE3: 

Saws, planes, knives, chisels, 
harnmez's, boring-tools, files. 76 11 4 0 

The kinds of grinding and 
sharpening stones, their grades 
and uses. 31 35 21 4 

The opportunities and require- 
ments in carpentry and other 
woodwordng trades. 17 36 24 14 

FU1-tNITIJktE STYLES: 

The distinguishing character- 
istics of different types and 
periods. 4 10 38 39 
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TABLE III 

ContInued 

TO TAL 
INFORMATION TOPICS 1 2 3 4 

FURNITURE DESIGN: 

Is the design adapted to the 
use for which lt Is indicated? 17 44 10 20 

Is the design structurally 
good? 26 38 8 19 

Is the piece well made? 33 36 5 17 

Are the structural members in 

good proportion? 24 40 7 20 

Does the piece have the 
appearance of stability? 21 44 7 19 

Is the structure as a whole 
well proportioned? 25 40 8 18 

re the outlines pleasing? 25 41 8 19 

Is the piece well and 
appropriately finished? 33 35 6 17 
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work, cement and concrete work, and ceramics. There re 

but few instructors teaching in these subject areas as 

evidenced by Table II, page 16. 

Woodwork 

In order to show the unity or lack of unity in the 

related information taught, Table III hs been included 

to show the total number of responses for each degree of 

emphasis, and for those topics not taught. A ??l1t 

indicates great emphasis; "2" shows normal emphasis; 

"3" shows small emphasis, and "4" indicates the in- 

structor did not touch upon that bit of information. 

It will be noted that only two topics of related 

information listed in Table III are considered important 

enough to be included by all instructors. They are 

"The sizes of nails", and "Saws, planes, knives, chisels, 

hammers, boring-tools, files". Several others are con- 

sidered important by all except three or four instructors. 

Following is a list of the related information 

topics added by the teachers under "other items 
taught", 

as asked for on the questionnaire. Ìvany instructors 

did not list the emphasis placed on these topics. 

These are listed without comment. They are placed in 

Table IV. 
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TAiBLE IV 

Total Emphasis On "Other Items Taught" For woodwork 

TO TAL 
INFORMATION TOPICS 1 2 3 

Safety. 6 0 0 0 

Appreciation of finishes. i O O O 

Good housekeeping in the shop. 

Home shop arrangements and 
equipment. 

Production methods. 

Personnel management. 

Tool panel arrangement. 
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Many instructors listed other items taught, but a 

majority were skills, such as "machine tool operation", 

"how to square a board", etc., and are not included here. 

If the number of related information items added 

is indicative, the instructors in Oregon feel that the 

committee on Standards of Attainment in Industrial Arts 

Teaching have listed a majority of those topics which 

should be taught. Several apparently felt too many 

topics were listed, as evidenced by the great number of 

teachers who indicated they did not teach the topics. 

In order to show the emphasis placed on the various 

topics of information as compared with the length of 

time woodwork is taught, the responses .ere arranged in 

four groups: 1. those schools where woodwork is taught 

one year or less, 2. longer than one year and including 

two years, 3. longer than two years and including three 

years, and 4. longer than three years. The first group 

(one year or less) would include those teaching in a 

general shop program. Table V shows the relationship 

of the emphasis on related information, to the number 

of years taught. 



TABLE V 

Emphasis Placed On The Topics Of Information For Woodwork According 
To Years Taught 

And Total For All Returns: Expressed In Percentages 

1 YR. AND i YR PLUS 2 YRS PLUS MOE 'fiLN TO TAL 

IFOR1ATION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS 1234 1234 1234 1234 1234 
L1Th'iBSR: 

Be able to identity 
the following kinds of 
lumber and any other 
kinds in coimnon use in 

the community: chest- 
nut, the pines, spruce, 
oak, walnut, birch, 
maple, mahogany, guru, 

poplar, cypress. O 54. 38 8 17 59 17 5 26 56 17 0 18 82 0 0 16 61 17 4 

Know the principal 
characteristics, the 

working properties, 
the chief uses, and 
the important sources 
of supply of each, 0 38 46 15 10 56 20 13 13 52 35 0 36 56 9 0 12 53 25 10 

The methods of cutting 
and milling lumber. O 68 8 23 24 26 35 15 9 56 31 4 27 36 27 9 15 42 30 12 

The effects of mois- 
ture on wood. O 38 38 23 24 38 31 15 17 65 13 4 27 45 18 9 19 47 24 10 

t) 



TABLE V 

Cant inued 

i YR. AND i YR PLUS 2 Yi . PLUS MORE TH.N TOTAL 

INFORTION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 
1234 1234 1234 1234 1234 

The standard dimen- 
sions of lumber and how 
they are classified. O 69 30 0 28 12 24 5 31 61 9 0 36 55 50 9 25 54 17 4 

The nominal and actual 
dimensions of lumber. O 77 15 8 35 21 24 10 26 65 9 0 45 36 9 9 28 48 15 8 

How lumber is dried. 8 54 30 8 17 38 33 8 9 65 17 9 36 36 18 9 15 50 26 9 

How veneer and ply- 
wood are made and 
their uses. O 62 38 0 24 46 24 8 26 56 17 0 27 45 18 9 22 50 22 6 

FINISHES: 

The object of fin- 
ishes. 38 62 0 0 41 50 8 3 39 48 13 0 55 36 0 9 43 46 7 2 

The kinds of f in- 
ishes in conmon use, 
such as oil, wax, 
stain, shellac, var- 

nish, lacquer, 
paint, enamel. 46 54 0 0 44 51 3 3 35 56 13 0 72 27 0 0 48 45 5 2 

The durability of 
different finishes. 8 62 23 8 20 56 15 8 4 83 13 0 72 27 0 0 19 60 14 5 

°" 



TABLE V 

Continued 

1 YR AND 1 YR. PLUS 2 YRS PLUS MORE THAN TO TAL 

INFORMATICN TOPICS LESS TO YRS. TO 3 YR. 3 YRS. 1234 1234 1234 1234 1234 
The condition or places 
in which various kinds 
of finishes may be used 
to advantage. 15 69 15 0 20 b4 13 3 9 70 22 0 64 27 0 9 21 57 19 3 

I1ateria1 from which 
finishes are made. 

GLUE: 

The kinds of glue. 

The preparation of 
glue. 

The conditions and 

requirements in use. 

ANTJFAOTURE OF Û0D 
PRODUCTS: 

The location of im- 
portant manufacturing 
concerns. 

O 54 23 23 8 26 54 13 13 22 52 13 18 36 36 9 9 33 43 15 

15 54 23 8 26 46 28 0 39 31 26 1+ 55 45 0 0 28 45 23 2 

15 46 23 15 31 31 24 15 31 31 26 13 55 27 9 9 32 34 22 12 

8 77 8 8 24 46 15 10 35 52 13 0 55 36 9 0 30 50 12 7 

O 84646 5 84146 0263935 0275518 2 15 43 40 

t) 



TABLE V 

Continued 

i YR. rD i YR. PLUS 2 Th. PLUS MORE THAN TOTAL 
Iì'CRi.L.TIO1 TOPICS LESS TU 2 YRS. TO 3 YRS. 3 YRS. 1231 1234 1234 12341234 

The division of labor 
in this industry. O 8 54. 38 3 13 31 54 0 13 35 52 0 27 36 36 1 15 35 4 

The use of automatic 
machinery. O 15 46 38 13 24 20 41 9 26 39 35 9 0 64 27 10 19 33 33 

WOOD JOINTS: 

The types of joints, 
where they are used 
and why. 23 30 30 8 50 35 5 10 43 43 13 0 55 45 0 0 43 40 8 lO 

ID WARE: 
The types of hinges 
and their uses. 0 15 69 15 10 31 38 20 17 48 31 4. 18 64 18 0 11 38 38 13 

The types of latches 
and vihere used. 0 8 69 23 3 31 35 26 4 35 39 22 9 55 27 9 3 30 43 24 

The types of locks 
and where used, 0 0 62 38 3 26 38 33 4 31 39 26 18 18 45 18 4 21 45 30 



TABLE V 

C ont i n u ed 

i YR. AND i YR. PLUS 2 YRS. PLUS MORE ThAN TOTAL 
INFORM.TION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 1234 1234 1234 1234 1234 

The types of nails 
and where used. O 62 23 15 33 50 13 5 48 35 13 4 45 45 9 0 33 47 13 7 

The special types of 
fittings. O O 62 38 5 31 35 26 O 26 35 39 18 36 27 18 2 28 41 29 

FASTENERS: 

The kind of nails. 8 77 15 0 41 46 13 0 43 39 17 0 45 45 9 0 39 49 11 1 

The uses of the 
different kinds. 8 58 33 0 31 59 5 5 43 31 26 0 55 36 9 0 34. 48 14 2 

The sizes of nails. 8 69 23 0 33 56 10 0 2b 52 22 0 36 45 18 0 27 58 15 0 

How nails &re sold. O 54 30 15 13 50 26 13 17 43 36 13 36 18 36 9 15 44 26 14 

How nails are manu- 
factured. 0 23 38 38 5 24 51 17 9 22 43 26 27 18 18 36 7 23 43 27 

The sizes of brads 
and how sold. 0 54 23 23 13 41 31 15 9 52 22 17 45 18 27 9 14 42 27 17 

'o 



TABLE V 

Continued 

1 YR. L.ND 1 YR. PLUS 2 YRS. PLUS LlORE THiN TOL 
ICRJLTION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 

1234. 1234 1234 1234 1234 
The sizes, kinds, and 
uses of corrugated 
fasteners, 0 8 69 23 8 20 50 24 4 39 31 26 18 36 27 18 7 26 44 23 

The sizes and uses 
of' clamp nails. 0 0 62 38 5 15 33 46 4 17 31 48 18 36 9 36 4 14 35 46 

SCEV1S: 

The kinds of screws. 8 54 23 8 44 44. 8 5 56 22 22 0 55 45 0 0 44 42 12 2 

The uses of the 
different kinds. 8 62 15 50 50 31 13 8 31 39 24 4 45 45 9 0 36 43 13 8 

I-low the sizes and 
kinds of screws are 
indicated. 8 54 23 15 38 44 15 3 35 31 35 0 64 18 9 9 35 41 20 4 

How screws are sold. O 46 30 23 24 44 20 13 17 35 35 13 45 27 18 9 19 41 25 15 

SANDPAPiER ND STEEL 
WOOL: 

The kinds of sandpaper.8 '77 8 8 38 50 10 3 43 43 13 0 45 36 18 0 33 52 12 4 

o 



TABI V 

Continued 

i YR. JND i YR. PLUS 2 YRS. PLUS MORE jlff 

INFORLATION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 1234 1234 1234 1234 1234 
The grades of sand- 
paper. 23 69 8 0 4 3 52 35 13 0 45 45 9 0 38 51 9 2 

The principal uses 
of sandpaper. 46 46 0 8 31 59 3 5 43 39 17 0 64 36 0 0 41 48 5 6 

The grades and. uses 
of' steel wool. 8 46 16 30 15 35 35 13 13 48 26 13 27 45 27 0 15 42 27 15 

TOOLS AND T}iTh USES: 

Saws, planes knives, 
chisels, hammers, 
boring-tools, files. 77 23 0 0 84 10 5 0 78 13 9 0 91 9 0 0 72 12 4 0 

The kinds of grinding 
and sharpening stones, 
their grades and uses. 38 31 31 0 35 38 17 8 26 43 26 4 36 36 27 0 34 39 23 4 

The opportunities and 
requirements in car- 
pentry and other wood- 
working trades. O 38 31 31 20 38 28 13 17 39 35 9 45 27 9 18 18 40 26 15 

'J) 

F-J 



TABLE V 

Continued 

i YR. AND i YR . PLUS 2 ThE . PLUS dOPE THAN TO TAL 
INFORMATION TOPICS LESS TO 2 YRS TO 3 YR . 3 YRS. 1234 1234 1234 123I.. 1234 

FURNI TURE STYLES: 

The distinguishing 
characteristics of 
different types and. 

periods. O 8 30 62 5 5 46 41 13 17 35 35 0 36 36 18 4 11 42 43 

FUNI2tJRE DESIGN: 

Is the design adapted 
to the use for which 
it is indicated? 8 23 23 38 20 56 8 15 31 48 4. 13 9 72 9 9 18 48 11 22 

Is the design struc- 
turally good? 15 38 15 30 5 4 5 17 43 26 17 13 27 64 0 9 28 42 9 21 

Is the piece well 
made? 38 30 8 23 28 51 3 17 39 39 9 13 64 27 0 9 36 40 5 18 

Are the structural 
members in good 
proportion? 8 38 23 30 20 56 5 20 48 31 9 13 36 55 0 9 26 44 8 22 

t'.) 



TABLE V 

Continued 

1 YR 1 YR. PLUS 2 YRS. PLUS MORE THAN 
- 
TOTAL 

INFORMATION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 1234 1234 1234 1234 1234 
Does the piece have 
an appearance of 

stability? 6 54 8 30 17 59 8 17 39 31 13 17 45 45 0 9 23 48 8 21 

Is the structure as 
a whole well pro- 
portioned? 8 46 15 30 25 51 8 17 43 35 9 13 35 36 0 9 27 44 9 19 

Are the outlines 
pleasing? 15 38 15 30 28 46 8 17 39 39 9 13 27 64 0 9 27 45 7 20 

Is the piece well 
and appropriately 
finished? 15 38 8 38 35 44 8 13 48 26 9 17 55 36 0 9 36 39 7 18 



34 

Table V gives the percentage of great emphasis, 

normal emphasis, small exaphasis, and the percentage of 

instructors who fail to teach etch topic in each of the 

four groups. £he value of this table lies in the fact 
that one is able to select the topics which the instruc- 
tors believe are most important to cover in any given 

length of time allotted to the teaching of woodwork. 

However, if seventy percent agreement is considered 

average, and above seventy per cent oetter than average, 

we see that there is better than average agreement on 

all topics. Table VI shows this. 

TABLE VI 

Per Cent of verage nd Above reernent or ',00dwork 

i YR. AND i. YR. PLUS, 2 YRS. PLUS, MORE THAN TOThL 
LESS TO 2 YRS TO 3 YRß. 3 Th. 

94 88 

It will also be noted that the greatest nuraoer or 

years the subject (woodwork) is taught, the higher the pee- 

centage of agreement. The coiûmittee on Standards or 

Attainment in Industrial rts Teaching suggests that the 

tonics shou'd be covered at the end of the junior high 

school. Lany Oregon school systems do not offer in- 

dustrial arts prior to the senior or four-year school 

level. It would seem logical that whenever the three 
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years of teaching was completed, the topics of information 

should be covered, regardless of the ae or grade level 

of the student. It might be noted here that only one 

school reported offering woodwork for :ore than three years. 

Mechanical Drawing 

The returns for mechanical drawing are arranged in 

four groups, according to number of years taught, as were 

those for woodwork. The column, "1 year and lesstt, would 

include mechanical drawing taught under the general shop 

program. Each figure is given in per cent with the per- 

centage of total returns (76 in number) given in the last 

column. Number "1" indicates great emphasis, "2" normal 

emphasis, "3" small emphasis, and "4" those topics of 

information which were not taught. Table VII shows the 

returns. 



TBLE VII 

Emphasis Placed On Topics Of Inrormation For Mechanical Drav.ing ccording 
To Number Of Years Taught And Total For All Returns; Expressed In Percent 

1 YR. MD 1 YR. PLUS, 2 YRS. PLUS, MORE PEAN TO T\1 
INFORMATION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 1234 1234 1234 1234 1234 

The kinds of scales 
used in measuring and 
for what class of work 
each is used. 19 56 12 12 18 70 12 0 22 56 22 0 20 60 20 O 17 59 14 9 

The names and uses of 
drafting instruments 
and T-squares and how 
designated. 36 41 12 10 47 53 0 0 56 22 22 O 60 40 0 0 43 39 11 7 

The sizes of triangles 
and T-squares and how 
designated. 24 51 17 7 35 47 18 0 11 56 33 0 0 100 0 O 23 51 18 7 

How to select and care 
for a drawing board. 15 53 19 12 12 53 29 6 11 56 22 11 20 60 20 O 13 53 22 12 

How to arrange the 
lighting in order to 
protect the eyes. 21 41 24 12 18 53 12 18 56 33 11 0 40 20 40 O 26 42 20 12 

o' 



T»'.ELE VII 

Continued 

i YR AND i YR . PLUS , 2 YRS PLUS , MORE THhN TO ThL 
INFORMATION TOPICS LESS TO 2 YRS. TO 3 YRS. 3 YRS. 1234 1234 1234 1234 1234f 

Kinds and qualities 
of drawing paper. 15 41 21 21 24. 29 29 18 0 78 22 0 20 60 20 0 14. 45 22 18 

The various kinds 
and grades of pens 
and their uses. 10 24 27 39 12 29 24. 35 0 67 33 0 0 60 4.0 0 8 32 30 30 

How to select and 
test T-squares and 
triangles. 12 41 19 27 0 59 29 12 11 78 11 0 40 40 20 0 12 51 20 17 

The qualities and 
uses of tracing- 
paper and tracing 
cloth. 5 15 29 51 0 35 35 29 11 0 89 0 0 60 40 0 2 21 39 37 

How to select and 
care for blue- 
print paper. 2 10 17 70 12 24 18 4.7 11 22 22 44 20 60 20 0 7 17 20 57 

The kind of ink 
used in drafting. 10 27 27 36 24. 18 29 29 11 44. 33 11 20 60 20 0 13 28 28 32 

-J 



TABLE VII 

Continued 

i YR . U'D i YR . PLUS , 2 YRS . PLUS 
, 

MORE THAN TOTAL 
INFORMATION TOPICS LESS TO 2 YBS TO 3 YRS . 3 YRS. 1234 1234 1234 1234 1234 

The kinds of pens best 
suited for lettering. 10 29 19 41 24. 41 0 35 22 44. 33 0 20 60 20 0 14 34. 18 33 

The conventional ways 
of representing 
breaks in materials. 15 49 51 21 24 70 6 0 0 67 33 0 40 40 20 0 16 56 16 12 

Occupational inform- 
ation, including 
success factors, in- 

come, and opportun- 
ities. 17 24 35 0 18 47 35 0 33 44 22 0 60 40 0 0 20 34 22 23 

How to read contour 
maps. 5 12 19 63 6 18 18 59 0 22 44 33 0 60 40 0 4 18 21 56 

A) 
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Table VIII shows thLt those instructors who teach 

mechanical drawing one year or less give greater e:iphasis, 

for the nost part, on the toics of information than those 

who teach for longer periods. ore instructors, however, 

fail to touch on more to'ics where uechanical drawing 

is taught for one year or less than where it is taught 

for a longer period. 

It is heartening to note that there is coiplete 

agreeraent on all iteras of related information among those 

instructors who teach drawing for iaore than three years, 

and considerable agreement among those who offer more 

than two years. Table VIII gives the percentage of 

average and above average agreement. seventy per cent 

is considered average agreement. 

T.j;1 VIII 

Percent of Average And bcve greement 
For ìiechanical Drawing 

i Yi. iND i Th. PLUS 2 Y. PLUS kiG THPJ TOTUJ 
TO 2 YRS. TO 3 YRS. 3 YRS. 

60 73 87 100 60 

Table VIII also shows that the longer mechanical 

drawing is taught, the greater the agreement. This would. 

indicate that the instructors in Oregon agree well with the 

national survey. However, many more topics of related 
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information were listed than were given in the national 

survey. 

Table IX shows the emphasis placed on the topics of 

related information added by the mechanical drawing 

teachers. 

TABLE DC 

Total Emphasis On "Other Items Taught" 
For Mechanical Drawing 

TOTAL 
INFORMATION T0PIC i 2 3 4. 

Relation of drawing to construction, i O O O 

Relation of drawing to blue print 
reading. i O O O 

Why drawing will be helpful. 0 1 0 0 

Building code. 0 2 0 0 

Coordination of specifications. 0 2 0 0 

Importance of being able to express 
themselves by drawing. i O O O 

Relation of drawing to everyday life. i 0 0 0 

Citizenship. 1 0 0 0 

The value of on the job sketching. 1 i 0 0 

Industrial processes valuable to 
know to understand machine drawing. 1 0 0 0 

Items in judging a home, i O O O 

Importance of mechanical drawing to 
industry, i O O O 
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Liany "skills" were added, to the list, such as 

"pattern drafting", "house planning", "how to read a 

scale", etc. These were ojaitted from the study. 

General Metalwork 

Because of the relatively few responses in the gen- 

eral metal area, the results were not arranged according 

to years taught. It was felt that the percentages in 

each time group would not be significant because they 

would have to 'oc oased on too few resonses. There were 

only 14 cìuestlonnaires returned in this area. Table I 

gives the information. 



TABLE X 

Emphasis Placed On The Topics Of Information 
For General Metalwork, 14 Reporting 

TOTAL TOTAL 
I Ni0 RLTI ON TOPIC NUMR PERCENT 

1 2 34 12 34 
The kinds of solder and their uses. 2 8 3 1 14 57 21 7 

The kinds of fluxes and dipping solutions and 

their uses. 2 7 1 4 14 50 7 29 

The names of tools, equipment, and operations 
in the general metal-shop. 9 5 0 0 64 36 0 0 

How to care for tools and equipment. 12 2 0 0 86 14 0 0 

How to identify the various kinds of metal. 7 6 0 1 43 50 0 7 

The gages of sheet metal. 3 6 3 2 21 43 21 14 

The standard. sizes of soft iron wire, 1 4 3 6 7 29 21 43 

The sources and characteristics of tin. 
0 5 3 6 0 36 21 43 

The methods of manufacturing tin-plate. 0 3 6 5 0 21 43 36 

The commercial sizes of tin-plate. 
0 3 4 7 0 21 29 50 

4:- 



i'.J3LE X 

Continued 

TOTJL TOTAL 
INFORMATION TOPIC NUMBER PERCENT 1234 1 234 

The manufacturing of galvanized iron; its grades 
and qualities. 0 5 3 6 0 36 21 43 

The commercial sizes of galvanized iron sheets. 0 4 4 6 0 29 29 43 

The sources, uses, and characteristics of' 

copper. 0 9 2 3 0 64 14 21 

The sources, characteristics, and uses of' 

aluminum, 0 11 1 2 0 79 7 14 

The sources, characteristics nd uses of zinc. 0 2 6 6 O 14 43 43 

The composition, characteristics, and uses of 
brass. 0 6 4 4 0 43 29 29 

The principal kinds of steel. 3 6 1 4. 21 43 7 29 

The manufacture of steel. 1 4 5 4 7 29 36 29 

The kinds and sizes of drills. 6 5 2 1 43 36 14. 7 



T3LE X 

Continued 

TOTAL TOTAL 
INTORMATION TOPIC NUMBER PERCENT 

1 2 34. 1 2 34 
The kinds and sizes of rivets. 2 10 1 1 14 71 7 7 

How to specify grades of tin-plate and 

galvanized iron. 

Occupational information, including success 

factors, wages, and opDortunities. 

1 2 5 6 

16 34 
7 14 36 43 

7 43 21 29 
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On only two topics were there complete agreement. 

These were, "The names of tools, equipment, and opera- 

tions in the general-metal shop", and "How to care for 

tools and equipment." The agreement ranges from 50% 

on "The commercial sizes of tin-plate", to 100% on the 

two topics listed above. On 60% of the topics there 

was average or above agreement. 

There were several other topics listed under 

"Other items taught." The Instructors did not indicate 

what emphasis they placed on these items. Those listed 

were: "Dependability", "Good wori habits", "Cooperation", 

and "Discuss sheet metal equipment used." 

Sheet-metalwork 

There were 14 responses In the sheet-metal area. 

Because of this relatively small number, the total 

emphasis, 1, 2, 3, and 4, is given along with the per- 

centage, in order not to hase percentages based on so 

few responses s to be of little value. Table XI shows 

the emphasis for sheet-metalwork. 



T.BLE XI 

Emphasis Placed On The Topics Of Information For Sheet-metalwork, 14 Reporting 

TOTAL TOTAL 

INTORMTION TOPIC N1JI1BER PEECiNT 
J. 2 3 4 1 2 3 4 _____________________ 

The kinds of solder and their uses. 6 7 1 0 43 50 7 0 

I'he kinds of fluxes arid dipping solutions and their 

uses. 1+ 5 1 1 29 36 7 7 

The naines of sheet-metal tools, machines, and. 

oDerations. 9 3 1 0 64 21 7 0 

How to care for tools and equipment. 10 2 2 0 71 14 14 0 

How to identify the various kinds of sheet-metal. 4 7 1 2 29 O 7 14 

The gages of sheet-metal. 4 6 3 1 29 43 21 7 

The standard sizes of soft iron wire. 3 2 5 4 21 14 36 29 

The sources and characteristics of tin. 1 4 5 4 7 29 36 29 

The sources, uses, and characteristics of copper. 2 7 2 3 14. 50 14 21 

The kinds and sizes of rivets. 2 8 3 1 14 57 21 7 

The methods of manufacturing tin-plate. 1 3 7 3 7 21 50 21 

o' 



TABLE XI 

Continued 

TOTJL TOTAL 

INFORMkTION TOPIC NTJ1BER PERCENT 
i 2 3 4 1 2 3 

rhe commercial sizes of tin-plate. 
i 3 4 6 7 21 29 43 

How galvanized iron is made, its grades and qualities. 1 6 4 3 7 43 29 21 

The commercial sizes of galvanized iron sheets. 1 4. 3 6 7 29 21 43 

1?he composition of brass, its characteristics and 

uses. 
1 3 5 5 7 21 36 36 

The sources, characteristics ad uses of aluminum. 2 6 2 4 14 43 14 29 

The sources, characteristics and uses of zinc. 
2 2 6 4 14 14 43 29 

The principal kinds of steel. 
5 3 1 5 36 21 7 36 

How steel is made. 
2 4 2 6 14 29 14 43 

The kinds and sizes of drills. 5 4 1 4. 36 29 7 29 

How to specify grades of tin-plate and galvanized iron. 
2 0 3 9 14 0 21 64 

Occupational information, includinr 
success factors, 

wages, and opportunities in the industry. 
1 4 2 7 7 29 14 50 
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It will be noted here also, that total agreement 

is comparatively rare. There is total agreement on only 

three topics; "The kinds of solder and their uses", 

"The naLues of sheet-metal tools, machines, and opera- 

tions", and "How to care for tools and equipment." There 

is, however, 68% above average agreement on all topics. 

No "other topics" of related information were 

listed by these reporting on sheet-metal work. 

Leather Work 

No division was made in the leather work area be- 

cause percentages would mean little, based on fewer than 

12 responses. Here again, the amount of agreement 

ranges from 100% on three topics of information; "How 

leather is sold", "The essential leather tools and equip- 

ment", and "The proper care of tools", to 50% on "The 

by-products of leather", and "Industrial unions and 

guilds". There is, however, 65% average and above agree- 

ment on all items. This information is also given in 

another form in Table XII. 



TABLE XII 

Enphasis Placed On The Topics O Information For Leather Work, 12 Reporting 

TOTAL TOTAL 
INFORMATION TOPICS NU1VBR PERC.NT 

i 2 3 4 1 2 3 4. 

The history and early uses of' leather. O 4. 4. 4 0 33 33 33 

Industrial unions and guilds. O i 5 6 0 8 4.2 50 

The preparation of leather for tanning. i 2 5 4 8 17 42 33 

The tanning of leather. 2 2 6 2 17 17 50 17 

The geographical sources of' raw materials. 1 2 4 5 8 17 33 42 

How to differentiate skins and hides. 2 5 3 2 17 42 25 17 

The kinds of leather. 3 7 1 1 25 58 8 8 

The by-products of leather. 0 1 5 6 0 8 42 50 

How leather is sold. 5 6 1 0 42 50 8 0 

The preparation and use of templates. 5 5 0 2 42 42 0 17 

The essential leather tools and equipment. 9 3 0 0 75 25 0 0 

'o 



TABLE XII 

Continued 

TOTAL TOTAL 
INFOR1vETION TOPICS NIThIBER PERCENT 1234 1234 

The proper care of tools. 8 4 0 0 67 33 0 0 

How to read working drawings. 7 4 0 1 58 33 0 8 

The care of leather products. 5 6 0 1 42 50 0 8 

The types of dyes and stains for leather decoration. 4 5 2 1 33 42 17 8 

Consumer knowledge of leather and leather articles. 3 4 2 3 25 33 17 25 

Occupational opportunities in the leather 
industries. 1 4 2 5 8 33 17 42 

'-n 

o 



Those instructors who responded added several 

items to the list, but by rar a majority were skills, 

such as, "tooling", "carving", and "shoe construction 

and repair". "History of carved leathers", and "Cata- 

log of supplies", were listed. These could be 

classified under related information. 

Plastics 

The 12 responses received from those instructors 

who teach plastics work indicate there is considerable 

disagreement as to the related information topics that 

should be taught in that area. The instructors in 

Oregon apparantly believe the list of sugge5ted topics 

prepared by the coiamittee on Standards of Attainment 

in Industrial Arts Teaching is not adequate. However, 

no unit shops were reported for plastics work, so no 

group of students has had the opportunity of concen- 

trated study. Table XIII shows the disagreement that 

exists. 



TJBLE XIII 

Emphasis Placed On The Topics Of Information For Plastics, 12 Reporting 

TOTAL TOTAL 
INFORMATION TOPIC NIThiIBER PERCENT 

1 2 3 4 1 2 3 4 

The types of plastics. 2 7 1 2 17 58 8 17 

The constituents and properties of plastics. 1 8 1 2 8 66 8 17 

The costs of plastics. 3 5 3 1 25 42 25 8 

Drill speeds and feeds. 3 3 2 4 25 25 17 33 

Lathe speeds and feeds. 1 3 2 6 8 25 17 60 

Tap and drill sizes. 2 3 2 5 17 25 17 42 

Taper tables. 0 0 3 9 0 0 25 75 

Types of files. 4. 5 0 3 33 42 0 25 

'Types of saw blades. 5 3 0 4 42 25 0 33 

Carving tools. 3 1 4 4 25 8 33 33 

Forms of lathe tools. 2 1 0 9 17 8 0 75 

Cutting angles of lathe tools. 0 2 1 9 0 17 8 75 



TABLE XIII 

Continued 

TOTAL TOTAL 
INFORMATION TOPIC NUMBER PERCENT 12 34 1 234 

Cutting angles of drills, 0 2 0 10 0 17 0 83 

Effect of water on plastics. 1 2 0 9 8 12 0 75 

Heat resisting properties of plastics. 0 6 0 6 0 50 0 50 

Bending heats. 6 5 0 1 50 42 0 8 

Metal fittings. 0 4 2 6 0 33 17 50 

Types of screw threads and screws. 1 3 3 5 8 25 25 42 

Cements and cement dyes. 8 4 0 0 67 33 0 0 

Coloring and finishing. 8 4 0 0 67 33 0 0 

Abrasive materials. 5 6 0 1 42 5G 0 8 

Elements of part design. 4 5 1 2 33 42 8 17 

Testing for hardness. 0 1 2 9 0 8 17 75 

'J, 

'J) 



T.-J3L XIII 

Continued 

TOTAL TOTAL 
INFOiWTION TOPIC WUIiBER PERCENT 

1 2 3 4 1 2 34 
The history of plastics. 0 3 5 4 0 25 42 33 

The uses of plastics in industry. 1 7 2 2 8 58 17 17 

Opportunities in the plastics industries. 2 3 3 4 17 25 25 33 
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Of the 26 topics of related intorxnation suggested 

in Table XIII, only two were acreed upon by all in- 

structors. They were; "Cements and cernent dyes", and 

"Coloring and finishing." Those reporting agreed vith 

the national survey, with average and above agreement in 

only 38% of the topics. There is no way to know the 

agreement there might be if the subject was taught for 

three full years. 

Only two additional topics of related information 

were suggested. These were: "Design", and "Catalog for 

ordering plastics and tools." 

Machine-shop work 

Machine-shop work is probably one of the vieh- 

established areas within the industrial arts field and 

therefore a greater amount of agreement can be expected. 

There were 11 responses to the questionnaire in this 

subject area. Table XIV shows relatively high agreement, 

even though the number reporting (eleven) is small. 



TBL XIV 

Emphasis Placed On The Topics Of Information For Machine-shop Work, 
11 Reporting 

rOTAI TOTAL 
INFORMj.1IO1\T TOPICS NUIIR PERCENT 

i 2 3 ¿4. 1 2 31+ 

The names of tool-bits: round-nose, square-nose, 
side, threading, boring, and others. 6 14. 1 0 55 36 19 0 

The types of chucks and face-plates. 7 4 0 0 64. 36 0 0 

How an indicator is used. 7 1 2 1 64 9 18 9 

The types of threads:U.S.S., "V,,, 3qu&re, .cme, 

Worm, Whitworth, S.A.E. 7 2 2 0 64 18 18 0 

The meaning of pitch, lead, left-hand, right-hand, 
single and multiple threads. 5 4. 2 0 45 36 18 0 

The meaning of ratio between pitch and lead. 3 4 3 1 27 36 27 9 

The proper lubricants to use in cutting threads. 8 2 1 0 72 18 9 0 

The types of taps and dies in common use. 7 3 1 0 64 27 9 0 

The ca:e of taps and dies. 9 2 0 0 82 18 0 0 

The names and uses of small hand-tools. 9 1 1 0 82 9 9 0 



TABLE XIV 

Continued 

TOThL TOTAL 
INFORMATION TOPICS NUMBER PRCNT 

i 2 3 4. 1 2 3 4. 

The number and letter sizes of drills. 7 3 1 0 64. 37 9 0 

The drill-gages. 3 b 2 0 27 55 18 0 

The grades of sandpaper and emery-cloth. i 5 5 0 9 4.5 45 0 

Keys and their proportions. O 4 4. 3 0 36 36 27 

Belt measurements. i 2 4 4. 9 18 36 36 

The kinds of chisels: flat, cape, gouge, side, 
diamond-point, nd others. 6 4. 1 0 55 36 9 0 

The grade of steel used in making chisels. 4 6 1 0 36 55 9 0 

The forms of files: flat, square, round, three- 
cornered, half-round, taper, blunt. 6 4 1 0 55 36 9 0 

The cuts of files, single and double. 4 5 2 0 36 45 18 0 

The grades of files: rough, course, bastard, 
second, smooth, dead smooth. 5 4 2 0 45 36 18 0 



TABLE XIV 

Continued 

TOTAL J T.L 
INFCRMATION TOPICS Nt.TIVIBER PxO1f 1234 1234 ______________________ 

The ternis used with respect to files: "safe-edge," 
tang, heel, pitch. 3 3 3 1 27 27 27 9 

How sizes and kinds of saws are designated. 2 5 3 1 18 45 27 9 

The composition and grades of babbitt. 1 0 4 6 9 0 36 55 

The reason for using babbitt bearings. 1 0 6 4 9 0 55 36 

The composition of solder. 3 4 2 2 27 36 18 18 

The kinds of fluxes and where used. 3 4 2 2 27 36 18 18 

The grades of iron and steel. 4 3 4 C. 36 27 36 0 

Blast-furnace, open hearth, and crucible processes. 2 2 5 2 18 18 45 18 

Hot-rolled, cold-rolled, bar and sheet steel. 4 1 0 36 55 9 0 

The making of cast-iron castïngs. 1 1 6 3 9 9 55 27 



TABLE XIV 

Continued 

TO ThL TO LL 
D1TORWTION TOPICS NUÏEER PRCNT 1234 1234 

The co&position of brass. 1 4 5 1 9 36 45 9 

The standard tapers: 1íorse, Browne & Sharpe, Jarne. 7 1 2 1 64. 9 18 9 

How to calculate tapers and tail-stock set-over. 7 1 2 1 64 9 18 9 

The kinds of drills: straight-shank, square, taper. 7 4 0 0 64 36 0 0 

Drill terms: tang, shank, flutes, lips, body, 

clearance, web, heel. 6 3 1 1 55 27 9 9 

l'he speeds and feeds of' drills. 8 2 1 0 72 18 9 0 

The kinds, grades, and speeds of grinding wheels. 3 5 2 1 27 45 18 9 

The topics listed under ??other items taught' are listed in Table XV. Where no 

indication was given to the emphasis placed on the topic, it is listed without 

comment. 



TLE XV 

Total Emphasis On "Other Items Taught" For Machine $hop 

TO TL 
INFORMATION TOPICS 1 2 3 L. 

Discuss use of shaper, milling machine; bd saw (metal). i O O O 

ii1iing cutter, shaper, planer, speeds 
and feeds. i O O O 

Shop safety, i O O O 

Shop terms and abbreviations. 

shop mathematics. 

It should be pointed out that there is total agree- 

nient on 19 of the 37 topics listed in .L'abie XIV. This 

is the highest percentae (5J4) in any subject area 

studied. On only three topics was there less than average 

agreement, which makes 92 above average agreement. It 

is doubtful that any rurtier areernent could be obtained 

or is necessary. 

Other subject reas 

The following tables, numbers XVIX to OEVI, are 

based on too few responses to be of great value. They 

have been treated in the same manner as those on general- 

metal, sheet-metal, leather work, end .lEstics, so the 
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reader can study them for whatever value they might have. 

One thing can be pointed out in these areas (art-metal, 
home mechanics, forging, printing, automechanics, foundry, 

ceraent and concrete work, electrical work and ceramics); 

There is above average areeinent in almost ail areas on 

the topics of related information suested by the na- 

tional survey. In the ceramics, cement and concrete 

work, and foundry areas, the percentage of aoove average 

agreement is not figured as there were only two, two, 

and four responses respectively, which would yield per- 

centaes of no practical value. 

Table XVI ives the above average agreement in 

percentages for the subject areas shown. 

___ IVI 

percentage of Above verage greement 

-r - 

- 
d L-L:L1L4J.'1 ¿ 

Ärt-meal . 53 

Home mechanics 77 

Forging 64. 

Printing 78 

utomechanics 89 

Electrical work 56 
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For the most part the agreement in these areas 

appears to be exceptionally high. It is not possible 

to say that this is a trend because of the small number 

of responses upon which these figures are based. 



T3BLE XVII 

Emphasis Placed On The Topics Of Information For Árt-Ieta1, Seven Reporting 

TO rjj TO TAL 
INFORM.TI ON TO PI C S NUiBR PERCENT 

i 2 3 Li- i 234 
Be able to read a working drawing. 3 4 0 0 43 57 0 0 

Know and practice safe work methods. 3 4 0 0 43 57 0 0 

The composition of metals used. O 4. 1 2 0 57 14 29 

The use of gages for thickness. O 3 1 3 0 43 14. 43 

Metals and their appropriate uses. O 5 1 1 0 71 14 14 

Sizes of drills. i 5 0 1 14 71 0 14 

Kinds and grades of tools and finishing mteria1s. 3 3 0 1 43 43 0 14 

Lacquers. 0 4 0 3 0 57 o 43 

Formulas for coloring, 0 2 2 3 0 29 29 43 

Pickling solutions, 0 3 1 3 0 43 14 43 

Weights, sizes and gages of sheet metal. 0 4 1 2 0 57 14 29 

The history and uses of copper. 0 2 2 3 0 29 29 43 



T'tBL LVII 

Continued 

TOTAL TO TAL 

Ii]ORviAAICN TOPICS NU1BR P.RCENT 

___ 1 2 3 4 1 2 3 4 

The mining and smelting of copper. 0 2 3 2 0 29 43 29 

Rolling mill rocesses. 1 2 2 2 14 29 29 29 

The spinning of metals. 1 1 2 3 14 14 29 43 

Occupational opportunities. 0 2 1 4 0 29 14 57 

Leisure time and social activities. 1 2 1 3 14 29 14 43 

Other items of related information listed are as follows: 

"Acid etching of art metal." 

"Emphasis on design used in etching (originality) It 



T.BLE XVIII 

Emphasis Placed On The Topics Of Information For Home Mechanics, Six Reporting 

TOTAL TOTAL 
INFORMATION TOPICS NtThiBER PIRCENT 

i 2 3 4. 1 2 34. 
Be able to identify the woods in general use in the 
community and know their principa1 characteristics 
and working qualities. O 4. 1 1 0 67 17 17 

The effect of moisture on wood. 2 3 0 1 33 50 0 17 

The means of protecting dnd preserving wood. 2 2 1 1 33 33 17 17 

The nominal and actual standard dimensions of 
lumber. 2 3 0 1 33 50 0 17 

The purposes of wood-finishes. 4 1 0 3. 67 17 0 17 

The durability of different kinds of finishes. 2 3 0 1 33 50 0 17 

The materials from which finishes are made. 3 0 2 1 50 0 33 17 

The kinds and sizes of nails and their uses. 5 0 0 1 83 0 0 17 

The way nails are sold. 4. 0 0 1 67 0 0 17 

The sizes of brads and how sold. 3 1 1 1 50 17 17 17 



TL LVIII 

Ccritinued 

TOTAL TO TL 
INFORMATION TOPICS N1ThiIBER PERCENT 

i 2 3 4 1 2 34. 
The sizes, kinds, and uses or corrugated fasteners. 2 2 1 1 33 33 17 17 

The kinds and sizes of screws and how they are sold. 3 1 1 1 50 17 17 17 

The kinds and grades of sandpaper. 4 0 1 1 67 0 17 17 

The grades and uses of steel wool. 3 1 1 1 50 17 17 17 

The kinds and grades of sharpening-stones. 1 4. 0 1 17 67 0 17 

The way sizes of auger-bits and drill-bits are 
indicated. 4 2 0 0 67 33 0 0 

The names of different kinds of pipe fittings. 0 0 2 4 0 0 33 67 

£he way water-pipe is dimensioned. i 0 2 3 17 0 33 50 

The names of a variety of plumbing fixtures and 

fittings. 0 2 2 2 0 33 33 33 

The names and purposes of different kinds of 
wrenches. 3 2 0 1 0 33 0 17 



TABLE XVIII 

Continued 

TOTAL TOTAL 
INFORIL'TION TOPICS NUMBER PERCENT 

]_ 2 3 4 1 2 34. 
The sizes oÍ' wire. O 3 3 0 0 50 50 0 

The kinds ai' rope and methods of dimensioning. O O 2 4. 0 0 33 67 

The distinguishing characteristics and uses of the 
more comnion metals, such as cast iron, tool steel, 
brass, copper, aluminum. 0 1 2 3 0 17 33 50 

The gages of sheet-metal. O 1 2 3 0 17 33 50 

The effects of heat on metals. 0 2 3 1 0 33 50 17 

Safety practices concerning electrical appliances 
and other home equipment. 2 3 1 0 33 50 17 0 



TABI2 XIX 

Emphasis Placed On The Topics Of Information For Forging, Six Reporting 

TOTAL TOTAL 
INTORiiATION TOPICS NDMBER PERCENT 

i 2 3 4 1 2 3 ¿. 

The relative locations of pieces of shop equipment. 2 1 1 2 33 17 17 33 

The forge and the functions of its various parts. 2 1 2 1 33 17 33 17 

The anvil and the uses of its various parts. i 4 0 1 17 67 0 17 

The kinds of forge fires and their uses. O 4 1 1 0 67 17 17 

The fuels used for forge fires. 1 3 1 1 17 50 17 17 

The names and uses of blacksmith tools. 2 3 0 1 33 50 0 17 

The kinds and sizes of files and their uses. 2 1 1 2 33 17 33 17 

The kinds and sizes of taps and drills. 1 1 2 2 17 17 33 33 

The manufacture and use of iron and steel. 2 2 2 0 33 33 33 0 

The effect of heat on steel. 5 1 0 0 83 17 0 0 

the principles of welding. 2 1 1 2 33 17 17 33 



TABLE XIX 

Continued 

TOTAL TOTAL 
INFOR1IÁTION TOPICS N1J1ii3ER PERCENT 

1 2 3 4 1 2 3 4 

How fluxes act. 2 1 1 2 33 17 17 33 

The tempering of tool steel. 5 1 0 0 83 17 0 0 

The shapes and sizes of wrought iron, mild steel, 
and tool s&eel. 1 2 2 1 17 33 33 17 

Case-hardening processes. 1 3 0 2 17 50 0 33 

The expansion of iron and steel, shrinkage. 0 2 2 2 0 33 33 33 

Emery-wheel test for determining kinds of materials, 0 2 3 1 0 33 50 17 

o» 



TABLE OC 

Emphasis Placed On The 2opics Of Information For Printing, 
Four Reporting 

TOTAL TOTAL 

flORMATION TOPIC ND1BER PERCENT 
1 2 3 4. 1 2 3 ¿f 

The names of the principal tools, materials, machines, 

and equipment. 
3 1 0 0 75 25 0 0 

The printer's system of measurement. 
3 1 0 0 75 25 0 0 

The sizes of type. 
3 1 0 0 75 25 0 0 

The component parts of type. 
i 2 1 0 25 50 25 0 

The principal type-faces. 
i 3 0 0 25 75 0 0 

The manufacture of paper. 
i i O 2 25 25 0 O 

The ethics of the trade. 
0 2 0 2 0 50 0 50 

The history of the trade. 
0 1 1 2 0 25 25 50 

The rules of punctuation. 
i 1 2 0 25 25 50 0 

The rules of capitalization. 
1 1 2 0 25 25 50 0 

The principal kinds of paper used 
in printing and 

the type of worlc for which each is generally 
used. 2 0 1 1 50 0 25 25 

o 



TABLE C( 

Continued. 

TOTátL TOTAL 
INFORWTION TOPIC NUMBER P1RCENT 1234 1234 

The methods of designating quantities, sizes and. 

qualities of paper. 2 1 0 1 50 25 0 25 

The composition and. care of inking-rollers. 0 3 1 0 0 75 25 0 

The kinds of ink and methods of handling. 0 2 1 1 0 50 25 25 

The opportunities and requirements of the trade. 2 0 2 0 50 0 50 0 

How cuts are made. 0 1 1 2 0 25 25 50 

The rules of spelling. 1 1 1 1 25 25 25 25 

The principles of balance and proportion. 2 1 1 0 50 25 25 0 

Other topics of related information listed were: 

"Arithmetic of printing." 

"Printing vocabulary." 



TBLE XXI 

Emphasis Placed On The Topics Of Information For Automechanics, Four Reporting 

TOTAL TOTAL 
INFORIvLATION TOPICS NUMBER PERCENT 

i 2 3 1+ 1 2 3 14. 

The types arid uses of anti-friction bearings. i 2 0 1 25 50 0 25 

What is meant by camber, caster, and toe-in, and 

how they affect the operation of the car. 2 1 0 1 50 25 C 25 

The principle of the worm-gear and how it is applied 
to the steering-gear works. 2 0 1 1 50 0 25 25 

How the cam-and-lever type of steering-gear works. i i 1 1 25 25 25 25 

How the planetary type of steering-gear works. 1 O O 3 25 0 0 75 

The different types of axles. 2 1 0 1 50 25 0 25 

'The different types of brakes and the principal 
characteristics of each. 2 2 0 0 50 50 O O 

The types of engine bearings and the reasons for 

using such bearings. 1 2 0 1 25 50 0 25 

The kinds of pistons arid types of rings, their 

purposes and characteristics. 2 1 0 1 50 25 0 25 



TABLE m 
Continued 

TOTAL TOTAL 
INFORMATION TOPICS NUMBER PERCENT 

i 2 3 4 1 2 31 
How the fuel pump works. 2 1 0 1 50 25 0 25 

The purpose of the carburetor and how it vorks. 2 2 0 0 50 50 0 0 

The necessity for proper lubrication and how it is 

accomplished. 3 0 0 1 75 0 0 25 

Safety precautions while driving. 2 1 0 1 50 25 0 25 

The types or clutches and how they work. 2 0 1 1 50 0 25 25 

The universal joint and how it works. i 2 0 1 25 50 0 25 

How the gear-shift transmission works. 2 1 0 1 50 25 0 25 

How the planetary transmission works, 1 1 1 1 25 25 25 25 

How the rree-wheeling device works. i 0 1 2 25 0 25 50 

How the differential works. 3 0 0 1 75 0 0 25 

The meaning of gear ratio and its erfects on 

power and speed. 2 1 0 1 50 25 0 25 



Continued 

TOTAL TOTAL 
INFOR1iTICN TOPICS NUMBER PERCENT 1234 1234 

How fluid drive vvrks. 1 1 1 1 25 25 25 25 

How the starting-system works. 2 2 0 0 50 50 0 0 

How the lighting-system works. 2 2 0 0 50 50 O O 

How the ignition-system works. 3 1 0 0 75 25 0 0 

How the over-drive mechanism works. 1 0 2 1 25 0 50 25 

The meaning of cycle in a gas engine. 3 1 0 75 25 0 0 

How the gas pump works. 1 1 0 2 25 25 0 50 

-J 
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$everal topics were suggested under "Other items 

taught" for automechanics. These were, for the most 

part, rated as to the emphasis given. Table XI lists 
these topics. 

T.BLE JOII 

Total Emohasis On "Other Items Taught" For Autoruechanics 

TO TAL 

INi?ORMAWION TOPICS 1 2 3 4 

Care of battery, i O O O 

Proper operation of clutch, i O O O 

Proper shifting of gears. 1 0 0 0 

Care of tires. 1 0 0 0 

Co:iposition of engine metals, i O O O 

Tire and tubes (composition of). O i O O 

Many topics were added which would include skills, 

but are omitted here. 



ThBLE XLIII 

Emphasis Placed On The Topics Of Information For lectrical Work, Three keporting 

TOTAL TOTh.L 

I1SFORMATION TOPIC NUMBER PERCENT 
1 2 3 4 1 234 

The properties of the magnet and characteristics of 
the magnetic field. 2 1 0 0 67 33 0 0 

The source of electric current or pressure. 2 1 0 0 6? 33 0 0 

The characteristics of electric current. 2 1 0 0 67 33 0 0 

How the electric current is conveyed.. 2 1 0 0 67 33 0 0 

The kinds of conductors ond their uses. 2 C) O 1 67 0 0 33 

The meaning of volt. 2 1 0 0 67 33 0 0 

The meaning of ampere. 2 1 0 0 67 33 0 0 

The meaning of watt. 2 1 0 0 67 33 0 0 

How the electric current gives power. 2 1 0 0 67 33 0 0 

How the electric current gives light. 2 1 0 0 67 33 0 0 

Low the electric current Cives heat. 2 1 0 0 67 33 0 0 

o., 



LJ.LJ 

Continued 

TOTAL TOThL 

INFORMATION TOPIC PJRCENT 
i 2 3 4 1 234 

The ditference between direct and a1ternatin 
current. 2 1 0 0 67 33 0 0 

rhe sources o direct current. 2 1 0 0 67 33 0 0 

The source of alternating current. i 2 0 0 33 67 0 0 

The meaning of phase and cycle. i O i i 33 (J 33 33 

11he meaning of "series" and "parallel," and the 
difference between the erfects of these conditions. 2 1 0 0 67 33 0 0 

Resistance and its effect, i i 0 1 33 33 0 33 

Ohm's Law. i i O 1 33 33 0 33 

How the electric beil works. 1 1 0 1 33 33 0 33 

Why splices should be soldered. 2 1 0 0 67 33 0 0 

The importance of proper insulation. 2 1 0 0 67 33 0 0 

The sizes of wire. 2 1 0 0 67 33 0 0 



Continued 

TO TAL TO TAL 
INFOR11ATION TOPIC NtJIBR PERCENT 

i 2 3 4. 1234. 
The effects of an overload. 2 1 0 0 67 33 0 0 

Symbols used in wiring-diarams. i 2 0 0 33 67 0 0 

Safety rules in working with electricity or 
electrical appliances. 2 1 0 0 67 33 0 0 

How the rheostat works. 1 1 0 1 33 33 0 33 

How the volt-meter works. o 2 0 1 0 67 0 33 

How the ammeter works. 0 2 0 1 0 67 0 33 

How the electric meter works. 0 2 0 1 0 67 0 33 

The construction of the dry-cell and how it works. i i 0 1 33 33 0 33 

The construction of the wet-cell and how it works. O i i 1 0 33 33 33 

The kinds of ruses and their uses. 2 1 0 0 67 33 0 0 

The kinds of electrical lamps und how they are 
ruade. 0 2 0 1 0 66 0 33 



TJBLE III 
Continued 

TOTAL TOTAL 
LNFORMTION TOPIC iULBER PERCENT 

i 2 3 1 1 2 3 4. 

The causes and effects of short circuits. 2 1 0 0 67 33 0 0 

The types of :aotors and how to identify them. i O O 2 33 0 0 67 

The types of transformers and how they work, O 2 0 1 0 67 0 33 

The types, purposes, and vrking of condensors. O i 0 2 0 33 0 67 

The principle of the three-wire system. i 0 0 2 33 0 0 67 

Pay-roll jobs and opportunities in the electrical 
industry. 0 2 0 1 0 67 0 33 

Lnperfections in house wiring wiiich Involve fire 
hazards or personal injury. 2 1 0 0 67 33 0 0 

Iiodern electric light fixtures. 0 2 0 1 0 67 0 33 

-1 



TJ.BIE mv 

Emphasis Placed On The Topics 0f Information For Ceramics, 
rwo Reporting 

TOTAL 
INFORMATION TOPICS NUMBER 

1 234 
Raw ceramic materials O 1 0 1 

Technical terms of the craft, i i O O 

What clay is and how it is formed, O O i i 

Turning pottery. 1 0 1 0 

Ceramic color combinations. 1 1 0 0 

Jeights, measures, tables, and formulae. O O 1 1 

Decalcoinania transfers. O O 0 2 

A.pplied eoínetrical constructions. O O O 2 

Applied design. O i i O 

Lachines and tools. O i 0 1 

Pottery forms. 

Safety in such work. 

Pottery through the ages. 

Ceramic products other than pottery. 

Clay, the great fire resistor. 

Clay and the chemical industry. 

The wonders of glazing. 

The earliest uses of clay. 

The schools of ceramic design. 

The selection of dinner ware. 

i O O i 

O 0 1 1 

O 0 2 0 

i 0 1 0 

O O 0 2 

O O 0 2 

1 1 0 O 

O 0 2 O 

O O 1 1 

0 1 0 1 



TkBLE IV 

Continued 

TOTAL 
IFORMATION TOPICS NUMBER 1234. 

I-low clay helps the cook, O 0 0 2 

Costs of production. O 0 0 2 

'íages and hours, O 0 0 2 

The ceramic engineer. O 0 1 1 

Organizations and literature. O 1 0 1 



82 

Emphasis Placed On The Topics Of Inforiaation For Cement 
And Concrete ork, o Reporting 

TO TAL 
INFORì&.TION TOPICS NU1'JBER 1234 

Name of the tools used in cement and 
concrete work, O i i O 

The effect of rapid drying on cement 
or concrete. 0 2 0 0 

The time required for setting and 
curing. 0 2 0 0 

The principal causes of failure and 

how to overcome them, 0 2 0 0 

How to estimate the materials needed 
forthejob. 2 0 0 0 

The sizes and styles of reinforcing 
materials. 0 1 0 1 

How concrete is tested. O 1 C 1 

The principal materials used for 

forms. O 2 0 0 

The effect of adding coloring 
materials to cement work. O i O i 

The chemical reaction of cement in 

forming concrete. 0 1 0 1 

How cement is manufactured. i i O O 

How cement is packaged and sold, 0 2 0 0 

The development of cement and its 

principal uses. O i O i 



TABLE )V 

Continued 

TOTAL 
INFORMATION TOPICS NUMBER 1234 

How to calculate the weight and 
strength of concrete, 0 1 0 

Occupational information concerning 
the cement industry and concrete 
construction, O 0 
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TABLE XCVI 

Emphasis Placed On The Topics Of Information For Foundry, 
Four Reporting 

TO TAL 
INFORMATION TOPICS NU1UBER 123 ¿f 

Read a drawing. 1 0 2 1 

The molding and core sands, types and 
sources. 2 1 1 0 

The kinds of patterns. 2 2 0 0 

Draft, 1 3 0 0 

Shrinkage. 1 3 0 0 

Cores and coremaking. 3 0 0 1 

Metals and alloys. 2 1 0 1 

Heating and tempering. 0 0 2 2 

Storage of metals in foundry. 0 1 2 1 

Chills. 1 0 2 1 

Soldiers, gaggers, and chaplets. 2 0 1 1 

Safety measures and health precautions. 3 0 1 0 

Opportunities in foundry work. 1 2 0 1 

The history of the iron industry. 0 2 1 1 

iass productions methods. 0 3 0 1 

Employer and employee relations. 0 3 0 1 

Relationship of foundries to other 

industries. 1 2 0 1 



Table XXVII shows the percentage of emphasis placed 

upon 1, 2, 3, or 4. ror each subject area. For example, 

there were 53 spaces for responses on the woodwork ques- 

tionnaire. Ninty-one usable questionnaires were returned, 

which made 4823 individual responses for woodwork. Those 

responding marked 24 of the toj.ics with a "1", indicating 

great emphasis; 43.3% with a "2", showing normal emphasis; 

21.4% with a "3", indicating small emphasis; and left 

14.6% blank, which means they did not teach l4.6o of the 

related information topics listed. 



Total Emphasis For Each Subject .rea, 
Expressed In Percentages 

E1HASI S 
SUBTECT AREA i 2 3 ¿4. 

Woodwork 24.4 40.3 21.1 14.6 

Iechanica1 drawing 15.6 38.8 21.5 24.8 

General metal 15.9 39.0 19.5 25.6 

Leather work 27.4 31.9 19.6 21.1 

Plastics 19.9 30.7 11.8 37.5 

Machine-shop work 41.6 29.1 21.0 8.4 

Art metal 10.9 43.7 15.1 30.3 

Home mechanics 32.1 26.3 19.2 22.4 

Forging 26.4 33.3 18.6 19.6 

Printing 32.4 O.9 19.7 lb.9 

AutolueChaflics 44.8 ,4.3 7,5 234 

Foundry 26.5 35.3 8.8 29.4 

Electrical work 44.5 38.7 1.7 15.1 

Cement and concrete 
work 10.0 60.0 6.6 23.3 

Ceramics 12.0 16.0 24.0 48.0 

Read: For woodwork 24.4 percent of those who re- 
oorted marked all items of related information with a 
tt1U for great emDhasis; 40.3 percnt with a '2" for nor- 
mal emphasis; 21.1 oercent with a "3" for small emìhasis, 
and 14.6 oercent left them blank indicating they did not 
teach that bit of information. 
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CHAPTER IV 

SUMMARY 

The change in emphasis from manual training through 

manual arts to industrial arts has been a change in the 

emphasis on the words "manual", "arts", nd "industrial." 
The attenipt is now to train the boy and girl in the ways 

of industry and its relation to life. stress on "skills" 
must be released and more emphasis placed on "knowing" 

and "being." 

need for basic and fundamental standards of 

attainment has been pointed out. Por the most part, the 

instructors in Oregon's secondary school industrial arts 
departments are agreed on the topics of related in- 

formation thrt should be taught. They also agree that 

the coinraittee on Standards of ttainment in Industrial 

.rts Teaching, has analyzed well tbe venous industrial 

arts areas and has listed neürly all the topics that 

should be taught. There are some notable exceptions, as 

In the field of plastics. 
Too few instructors indicated on the preliminary 

cards in what subject area they taught, so cuestionnaires 

could not logically be sent to them. This resulted in the 

inclusion of several subject areas without enough data to 

justify conclusions. 



RECOLll'JDATIONS 

In view of the extensive program of industrial arts 

in Oregon, and of the diversity of opinions as to what 

should be included in a course of study, it is recoiumend- 

ed that: 

1. The Oregon State Department of iducation extend 

its services to include a ore Cofliprehensive 

program of direction and supervision of in- 

dustrial arts at the secondary school level. 

2. The industrial arts teachers in Oreon, through 

a state-wide program, elect, delegate, appoint 

or otherwise secure outstanding men in the field 

to further carry on a study of this nature, 

in order to arrive at a basis of minimum stand- 

ards (agreeable to a majority) for all subject 

areas, for the purpose of meeting the objec- 

tives of "knowing" (related information), 

"doing" (skills), and "being" (citizenship). 

3. These standards of "knowing", "doing", and 

"being", as they relate to industrial arts, be 

made available to all instructors in the field, 

and the committees of teachers v1iilch are demo- 

cratically selected by the men in the profession, 

prepare revisions and modifications in order 

to keep these standards up to date. 
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Preliminary Çuestionnaire 
(3ent on Double Cards) 

Lebanon, Oregon 
Star Route 2 

March 1, 1950 

Dear Shop Instructor, 
I ani endeavoring to make a survey of 

industrial arts teachers in 0reon as a 

meu.ns of comparin courses of studies with 
each other and with approved standards of 

attainment as published by the Aiaerican 
Vocational J.ssociation and am soliciting 
your help. 

I have not been able to satisfactorily 
deternine from the Oregon School directory 
what courses you are teaching. I would 
appreciate it if you will check on the at- 
tached card the areas wiich you are teach- 
ing and return it to me before arch 15. 

Sincerely, 

The following areas are those in which 
I am giving formal instruction: 

1iechanica1 Drawing t. ) Machine-shop ork 

Woodworking C ) Forging 
Home echanics ( ) Foundry Work 
A.rt-meta1 work C ) 

utomechanics 
Electrical Work ( ) Pattern-making 
Printii.g C ) Cement and Con- 

Boo&binding crete Work 
General Metalwork ( ) Ceramics 
Sheet-metal vork ( ) Plastics 

Leather Work 

Signed 



Instructor: 

Would you like to know 
compare with the courses of 
the state? 

Would you like 
approved standards 
American Vocational 

Lebenon, Oregon 
Star Route 2 

March 23, 1950 

how your shop courses 
other instructors in 

to know how 
of attainment 
As soci at i on? 

they compare 
published by 

I am endeavoring to survey these problems t 

find how industrial instructors in Oregon c 

pare in these two matters. I plan to gather in- 
formation, make comparisons nd compile the data 
for your benefit. 

The enclosed questionnaire is the means of 
gathering this information for you. Vtill you 
please fill t out promptly and. return it to me, 
with any additional conts or suggestions you 
may have? All information will be strictly con- 
fidential and if used will be treated in a general 
manner, with3t reference to an 1ndividuai or a 
school. 

When the survey is completed, 1l those co- 

operating will be gi'ven a summary of the results. 

Very truly yours, 

Royal W. Gardner 



93 

OHANICAL DRAWING: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 in 
the space to the left of' e&ch item. 

Indicate great eciphasis with a "1"; normal emphasis 
with a "2"; small emphasis with a "3." 

If you do not cover a particular point in your pro- 
gram, pieuse do not check. 

( ) The kinds of scales used in measuring and for what 
class of' work each is used. 

( ) The naines nd uses of drafting instruments and how 
to care ror them. 

C ) The sizes of triangles and T-squares and how 
designated. 

( ) I-low to select arid care ror a drawing-board. 
( ) How to arrange the lighting in order to protect the 

eyes. 
( ) Kinds and qualities of drawing-paper. 
( ) The various kinds and grades of pens and their uses. 
( ) How to select and test T-sq.uares and triangles. 
( ) 

The qualities and uses of tracing-paper and tracing 
cloth. 

( ) How to select and care for blueprint paper. 
( ) The kind of ink used in drafting. 
( ) The kinds of pens best suited for lettering. 
C ) 

The conventional ways of representing breaks in 
materials. 

C ) 
Occupational information, including success factors, 
inconie, and op)ortunities. 

( ) 
How to read contour naps. 

o TJ CliT: 

() - 

( 

( 

C ) 
What percentage (average) of class time is devoted to 
teaching the above items? 

( ) How many years of iaechanical drawing does your school 
system offer? Indicate to the nearest fraction of 
year if this subject does not occupy a full school 
year. 
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WO OD V ¡ORK : 

Please indicace the emphasis you place upon the 
learnihg points ind1cted below by placing 1, 2 or 3 
in the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2"; sina.11 emphasis with a "3." 

If you. do not cover a particular point in your pro- 
grani, please do not check. 

LUB?IR ¡ 

( ) Be able to identify the following kinds of lamber an 
any other kinds in common use in the community: the 
pines, spruce, cypress, oak, walnut, birch, maple, 
mahogany, red cedar, hickory, gain, chestnut, poplar. 

( ) Know the principal characteristics, the working prop- 
e erties, the chief uses, and the important sources of 

supply of each. 
C ) The methods of cutting and milling lumber. 
( ) The effects of moisture on wood. 
( ) The standard dimensions of lumber and how they are 

classified. 
( ) The nominal and the actual dimensions of lumber. 

) How lumber is dried. 
( ) How veneer and. plywood are made and their uses. 

( ) The object of finishes. 
( ) The kinds of finishes in common use, such as stain, 

oil, wax, shellac, varnish, lacQuer, enamel, paint. 
( ) The durability of itferent finishes. 
( ) 11he conditions or places in which various kinds of 

finishes may be used to advsntage. 
Materials from which finishes are made. 

GLUE: 

( ) The kinds of glue. 
( ) The preparation of glue. 
( ) The conditions and requirements in use. 

ÎtJCTC3RING OF V'OOD PRODUCTS: 

( ) The location of important manufacturing concerns. 
C ) The division of labor in this industry. 
( ) The use of automatic machinery. 
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WOOD'ORK: (Page 2) 

COD OIi'TS: 

( ) The types of joints, where they are used and why. 

( ) The types of hinges and their uses. 
) The types of latches and where used. 
) The types of locks and where used. 

C ) The types of nails and where used. 
C ) The special types of fittings. 

FASTENERS: 

The kinds of nails. 
The uses of the different kinds of nails. 
The sizes of nails. 
How nails are sold. 
How nails are manufa.etured. 
The sizes of brads and how sold. 
The sizes, kinds, and uses of corrugated fasteners. 
The sizes and uses of clamp-nails. 
The kinds of screws. 
The uses of the different kinds of screws. 
How the sizes and kinds of screws are indicated. 
How screws are sold. 

S.NDPAPR A1D STEEL 'GOL: 

C ) The kinds of sandpaper. 
( ) The grades of sandpaper. 
C ) The principal uses of sandpaper. 
C ) The grades and uses of steel-wool. 

TOOLS .U\iD TIR USES: 

C ) Saws, planes, knives, chisels, hammers, boring-tools, 
files. 

( ) The kinds of grinding and sharpeniiig stones, their 
grades and uses. 

( ) The opportunities arid recuirenients in carpentry and 
other woodworking trades. 



WOODWORK: (Page 3) 

FUBì1ITURE STYLES: 

( ) The distinguishing characteristics of different 
types and periods. 

FURNITURE DESIGN: 

Is the design adapted to the use for which it is 
indicated? 

( ) Is the design structurally good? 
Is the piece well made? 

) re the structural members in good proportion? 
) Does the piece have an appearance of stability? 

( ) 
Is the structure as a whole well proportioned? 
re the outlines pleasing? 

( ) 
Is the piece well and appropriately finished? 

0T1Th2 ITELIS TAUGHT: 

( 

( 

C) 

( 

( ) 
What percentage (average) of class time is devoted 
to teaching the above items? 

( ) 
How many years of woodworking does your school sy- 
stem offer? Indicate to the nearest fraction of 

year if this subject does not occupy a full year. 
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GENERAL MTAL: 

T'lease indicate the emphasis you place upon the learn- 
in points indicated below by placing 1, 2 or 3 in the 

space to the lert of each item. 

Indicate great emphasis with a ?T1U; normal emphasis 
with a 2tt; small emphasis with a "3." 

If you do not cover a particular point in your program, 
please do not check. 

( ) The kinds of solder and their uses. 

( ) The kinds of fluxes and dipping solutions and their uses. 

( ) The names of tools, euipment, and operations in the 
general metal-shop. 

C ) How to care for tools and equipment. 

( ) How to identify the various kiìds of metal. 
( ) The gages of sheet metal. 

( ) The standard sizes of sort iron wire. 

( ) The sources and characteristics of tin. 

( ) The methods of manufacturing tin-plate. 

( ) The commercial sizes of tin-plate. 

( ) The manufacture of galvanized iron; its grades and 
qualities. 

( ) The commercial sizes of galvanized iron sheets. 

( ) The sources, uses, and characteristics of copper. 

C ) The sources, characteristics, and uses of alwninwn. 

( ) The sources, characteristics, and uses of zinc. 

C ) The composition, characteristics, and uses of brass. 

( ) The principal kinds of steel. 

( ) The manufacture of steel. 

( ) The kinds and sizes of drills. 

( ) The kinds and sizes of rivets. 

( ) Iiow to specify grades of tin-plate and galvanized iron. 

( ) Occupational information, including success factors, 

wages, and opportunities. 

OTE ITEiS TAUGHT: 

( 

( 

( 

( ) What percentage (average) of class time is devoted to 

teaching the above items? 

( ) 
How many years of general metal does your school off er 

Indicate to the nearest fraction of year if this subject 

does not occupy a full school year. 



ART METAL: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 
in the space to the left of each item. 

Indicate great emphasis vith a "1"; normal emphasis 
with a tT2tf; small emphasis with a "3." 

If you do not cover a particuL.r point in your pro- 
gram, please do not check. 

Be able to read a working drawing. 
Know and practice safe work methods. 
The composition of metals used. 
The use of gages for thickness. 
Metals and their appropriate uses. 
Sizes of drills. 
Kinds and grades of tools and finishing materials. 
Lacquers. 
Formulas for coloring. 
Pickling solutions. 
Weights, sizes and gages of sheet metals. 
The history and uses of copper. 
Rolling mill processes. 
The spinning of metals. 
Occupational opportunities. 
Leisure time and social activities. 

OT1flR ITEiS TAUGHT: 

C) 

( ) What percentage (average) of class time is devoted 
to teaching the above items? 

( ) 
How many years of art-metal work does your school 
system offer? Indicate to the nearest fraction of 
year it this subject does not occupy a full school 

year. 



PLASTICS: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2"; small emphasis with a ??3fl 

If you do not cover a particular point in your pro- 
gram, please do not check. 

The types of plastics. 
The constituents and properties of plastics. 
The costs of plastics. 
Drill speeds and feeds. 
Lathe speeds and feeds. 
Tap ond drill sizes. 
Taper tables. 
Types ol' files. 
Types of saw blades. 
Carving tools. 
Forms of lathe tools. 
Cutting angles of lathe tools. 
Cutting angles of drills. 
Effects of water on plastics. 
Heat resisting properties of plastics. 
Bending heats. 
Metal fittings. 
Types of screw threads and. screws. 
Cements and cement dyes. 
Coloring and finishing. 
Abrasive materials. 
Elements of part design. 
Testing for hardness. 
The history of plastics. 
The uses of plastics in industry. 
Opportunities in the plastics industries. 

OTKER ITEMS TAUGET: 

C) 

( 

( ) 
What percentage (average) of class time is devoted 

to teaching the above items? 

( ) How many years of plastics work does your 
school sy- 

stem offer? Indicate to the nearest fraction of year 

if this subject does not occupy a full school year. 
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LEATHER WORK: 

Please indicate the emphasis you place upon the 
learning points indic&ted below by placing 1, 2 or 3 
in the spce to the left ot each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2"; small emphasis with a "3." 

If you do not cover a particular point in your pro- 
gram, please do not check. 

The history and early uses of leather. 
Industrial unions and guilds. 
The preparation of leather for tanning. 
The tanning of leather. 
The geographical sources of raw materials. 
How to differentiate skins and hides. 
The kinds of leather. 
The by-products of leather. 
How leather is sold. 
The preparation and the use of templates. 
The essential leather tools and equipment. 
The proper care of tools. 
How to read working drawings. 
The care of leather products. 
The types of dyes and stains for leather decoration. 
Consumer knowledge of leather and leather articles. 
Occupational optortunities in the leather industries. 

OTHER ITEi TAUGHT: 

( ) 
'ihat percentage (average) of class time is devoted to 
teaching the above items? 

C ) 
How many years of leather work does your school sy- 
stem offer? Indicate to the nearest fraction of year 
if this subject does not occupy a full school year. 
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MACHINE-SHOP WORX: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 in 
the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a Tt2v?; snia.l1 emphasis with a "3." 

If you do not cover a p&rticu1ar point in your pro- 
cram, please do not check. 

( ) The nazies of tool-bits: round-nose, square-nose, side, 
threading, boring, and others. 

( ) The tpes of chucks and face-plates. 
( ) How an indicator is used. 
( ) The types of threads: U.S.S., "V", Square, .cnie, iorm, 

Whitworth, S.A.E. 
( ) The meaning of pitch, lead, left-hand, right-hand single 

end multiple threads. 
( ) The meaning of ratio between pitch and lead. 
( ) 

The proper lubricants to use In cutting threads. 
( ) The types of taps and dies in common use. 
( ) The care of taps and dies. 
( ) The names and uses of small hand-tools. 
i: ) The number and letter sizes of drills. 
( ) The dri11-gaes. 
( ) The grades of sandpaper and emery-cloth. 
( ) 

Keys and their proportions. 
( ) Belt measurements. 

( ) The kinds of chisels: flat, cape, gouge, side, diamond- 
point, and others. 

C ) The grade of steel used in making chisels. 
( ) 

The forms of files: flat, square, round, three-cornered, 
half-round, taper, blunt. 

( ) The cuts of files, single and double. 
( ) The grades 0±' files: rough, course, bastard, second, 

smooth, dead smooth. 
( ) The terms used with respect to files: "safe-edge," 

ta.nk, heel, pitch. 
( ) How sizes and kinds of saws are designated. 
( ) The composition and grades of babbitt. 
( ) The reason for using babbitt bearings. 
( ) The composition of solder. 
( ) The kinds of flux end where used. 
( ) The grades of iron and steel. 
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MACHINE-SHOP WORK: (P&ge 2) 

( ) Blast-furnace, open hearth, and crucible processes. 
( ) Hot-rolled, cold-rolled, bar, bind. sheet steel. 
( ) 

The making of cast-iron castings. 
( ) 

The composition of brass. 
The standard tapers: iorse, Browne & harpe, Tarne. 

( ) How to calculate tapers and tail-stock set-over. 
( ) 

The kinds of drills: straight-shank, square, taper. 
Drill terirts: tang, shank, flutes, lips, body, 
clearance, web, heel. 

( ) 
I'he speeds and feeds of drills. 
£he kinds, grades, afld speeds of grinding wheels. 

OTHER ITEMS TAUGHT: 

( ) 

( ) 

( ) 

C) _______________________________ __________________ 

C) 

( ) dhat percentage (average) of class time is devoted 
to teaching the above items? 
How many years of machine-shop work does your school 
system offer? Indicate to the nearest fraction of 
year if' this subject does not occupy a full school 
year. 
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SHEET-METAL VIORK: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a ?tlTt; normal emphasis 
with a ??2tt ; siia11 emphasis with a "3 . 

If you do not cover a particular point in your 
program, please do not check. 

C ) The kinds of solder and their uses. 
( ) The kinds of fluxes and. dipping solutions and their 

uses. 
( ) The names of sheet-metal tools, machines, and 

operations. 
C ) How to care for tools and equipment. 
C ) How to identify the various kinds of sheet-metal. 
( ) The gages of sheet-iuetal. 
( ) The standard sizes of soft iron wire. 
( ) The sources and characteristics of tin. 
( ) The sources, uses, and characteristics of copper. 

( ) The kinds and sizes of rivets. 
( ) The niethods of manufacturing tin-plate. 
( ) 

The commercial sizes of tin-plate. 
( ) 

How galvanized iron is made, its grades and qualities. 

( ) The commercial sizes of galvanized iron sheets. 

( ) The composition of brass, its characteristics and uses. 

C ) The sources, characteristics, and uses of aluminum. 

( ) The sources, characteristics, and uses of zinc. 

( ) The principal kinds of steel. 

( ) How steel is made. 
( ) The kinds and sizes of drills. 

How to specify grades or tin-plate and galvanized iron. 
Occupational information, including success factors, 

wages, and opportunities in the industry. 

OTHER ITEMS TAUGHT: 

( 

( ______________________ ____________________________ 

C) 

( ) 
What percentage (average) of class time is devoted to 

teaching the above items? 
( ) 

How many years of sheet-metal work does your school 

system offer? Indicate to the nearest fraction of year 

if this subject does not occupy a full school year. 
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FORGING: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2" small emphasis with a "3." 

If you do not cover a particu1r point in your pro- 
gram, please do not check. 

( ) The relative locations of pieces of shop equipment. 
( ) The forge and the functions of its various parts. 

The anvil and, the uses of its various parts. 
The kinds of forge fires and their uses. 
The fuels used for forge fires. 
The names and uses of blacksmith tools. 
The kinds and sizes of files end their uses. 

( ) The kinds and sizes of taps and drills. 
The manufacture and, use of iron and steel. 
The effect of heat on steel. 
The principles of welding. 
How fluxes act. 
The tempering of tool steel. 

C ) 
The shapes and sizes of wrought iron, mild steel, and. 

tool steel. 
Case-hardening processes. 
The expansion of iron and steel, shrinkage. 
Emery-wheel test for determining kinds of materials. 

OTHER ITEMS TAUGHT: 

( 

( 

C) 

C) 

( ) 
What percentage (average) of class time is devoted 

to teaching the abo've items? 
How many years of forging work does your school sy- 

stem offer? Indicate to the nearest fraction of year 

if this subject does not occupy a full school year. 
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ELECTRICM WORK: 

Please indicate the emphasis you place upon the 
1earnin points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a ?Tlfl; normal emphasis 
with a ?t21t; small emphasis with a ?t3tt 

If you do not cover a particular point in your pro- 
cram, please do not check. 

( ) The properties of the magnet and characteristics of 
the magnetic field. 

( ) 
The source of electric current or pressure. 

( ) The characteristics of the electric current. 
C ) 

How the electric current is conveyed. 
( ) The kinds of conductors and their uses. 

( ) The meaning of volt. 
C ) The meaning of ampere. 
( ) The meaning of watt. 
( ) 

How the electric current gives power. 
) How the electric current gives light. 

) How the electric current gives heat. 
: ) The difference between direct and alternating current. 

: ) The sources of direct current. 
: ) The source of alternating current. 

: ) The meaning of phase and cycle. 

: ) The meaning of "series" and "parallel," and the 

difference between the effects of these connections. 

) Resistance and its effect. 
: ) Ohm's Law. 

) How the electric bell works. 
) 
Why splices should be soldered. 

) 
The importance or proper insulation. 

) The sizes of wire. 

) The effect of an overload. 

) 
Symnbols used in wiring-diagrams. 

) 
Savety rules in working with electricity or electrical 

appliances. 
) How the rheostat works. 
) How the volt-meter works. 

) How the ammeter works. 

) How the electric meter works. 

) The construction of the dry-cell and how it works. 

) The construction of the wet-cell and. how it works. 

) 
The kinds of fuses and their uses. 

) The kinds of electric lamps and how they are made. 

The causes and effects of short circuits. 
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ELECTRICAL \IORK: (Page 2) 

( ) The types of motors and, how to identify them. 

( ) The types of transformers and, how they work. 
The types, purposes, end working of condensers. 
The principle of the three-wire system. 
Pay-roll jobs and opportunities in the electrical 
industry. 
Imperfections in house wiring which involve fire 
hazards or personal injury. 

( ) Modern electric light fixtures. 

OTB1R ITEMS TAUGHT: 

C) 

( ) 

( ) _____________________ V______________________________ 

C) 

( ) What percentage (average) of class time is devoted 
to teaching the above items? 
How many years of electrical work does your school 
system offer? Indicate to the nearest fraction of 
year if this subject does not occupy a full school 
year. 



107 

H0iE iECliANICS: 

Please indicate the emphasis you. place upon the 
learning points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2" small emphasis with a ?t3fl 

If you do not co ver a particular point in your pro- 
cram, please do not check. 

Be able to identify the woods in general use in the 
comrcunity and know their principal characteristics 
and working qualities. 
The effect of moisture on wood. 
The means of protecting and preserving wood. 
The nominal and. actual standard dimensions of lumber. 
The purposes of wood-finishes. 
The durability of different kinds of finishes. 
The materials from which finishes are made. 
The kinds and sizes of nails and their uses. 
The way nails are sold. 
The sizes of brads and how sold. 
The sizes, kinds, and uses of corrugated fasteners. 
The kinds and sizes of screws and how they are sold. 
The kinds and grades of sandpaper. 
The grades and uses of steel wool. 
The kinds and grades of sharpening-stones. 
The way sizes of auger-bits and drill-bits are indicated. 
The names of different kinds of pipe-fittings. 
The way water-pipe is dimensioned. 
The names of a variety of plumbing fixtures and ittzing. 

The names and purposes of different kinds of wrenches. 

The sizes of wire. 
The kinds of rope and methods of dimensioning. 
The distinguishing characteristics and uses of the 
more co;mon metals, such as cast iron, tool steel, 
brass, copper, aluminum. 
The gages of sheet-metal. 
The effect of heat on metals. 
Safety practices concerning electrical appliances and 

other home equipment. 

O TIlER ITiMS TAUGET: 

( ) 
Please use the back of this sheet to check other items. 

) What percentage (average) of class time is devoted to 
teaching the above items? 

( ) 
How many years of home mechanics does your school sy- 

stem offer? Indicate to the nearest fraction of year 
if this subject does not occupy a full school year. 
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CRAMICS: 

Please indicte the emphasis you place upon the 
learning points indicuted below by placing 1, 2 or 3 In 
the space to the left of each item. 

Indicate great emphasis with a t?lt?; normal emphasis 
with a "2"; small emphasis with a H3,fl 

If you do not cover a particular point in your pro- 
grain, please do not check. 

Raw ceramic materials. 
Technical ternis of the craft. 
What clay is and how it is formed. 
Turning pottery. 
Ceramic color combinations. 
Weights, measures, tables, and formulae. 
Decalcomania transfers. 
Applied geometrical constructions. 
Applied design. 
Machines and tools. 
Pottery forms. 
Safety in such vor. 
Pottery through the ages. 
Ceramic products other than pottery. 
Clay, the great fire resistor. 
Clay and the chemical industry. 
The wonders of glazing. 
The earliest uses of clay. 
The schools of ceramic design. 
The selection of dinner ware. 
How clay helps the cook. 
Costs of production. 
Wages nd hours. 
The ceramic engineer. 
0ranizations and literature. 

0TEKi ITEMS 2AUGHT: 

C ) 

( 

( 

( ) 
\'[hat percentage (average) of class time is devoted to 

teaching the above items? 

( ) 
How many years of ceramic work does your school system 

offer? Indicate to the nearest fraction of year if 

this subject does not occupy a full school year. 
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FOUNDRY WORK: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate ßreat emphasis with a "1"; normal emphasis 
with a "2"; small emphasis with a "3". 

If you do not cover a particular point in your 
program, please do not check. 

Read a drawing. 
The molding and core sands, types and sources. 

The kinds of patterns. 
Draft. 
shrinkage. 
Cores and coremaking. 
Ivietals and alloys. 
Heating and tempering. 
Storage of metals in foundry. 
Chills. 
Soldiers, gaggers, and chaplets. 

Safety nasures and health precautions. 
Opportunities in foundry work. 
The history of the iron industry. 
Iiass production methods. 
Employer and employee relations. 
Relationship of foundaries to other industries. 

OTffiR ITEMS TAUGHT: 

What percentage (average) of class time is devoted to 

teaching the above items? 

( ) 
How many years of foundry work does your school system 

offer? Indicate to the nearest fraction of year if 

this subject does not occupy a full school year. 
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..UTOICHANICS: 

Please indicate the eniphasis you place upon the 
learning points indicated belov by placing 1, 2 or 3 in 
the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2"; small emphasis with a ?T3 

If you do not cover a particular point in your pro- 
gram, please do not check. 

( ),The types and uses of anti-friction bearings. 
( ) ;'Jhat is meant by camber, caster, and toe-in, and 

how they affect the operation of the car. 

( ) 
The principle of the worm-gear and how it is applied 
to the steering-gear works. 

( ) How the cam-and-lever type of steering-gear works. 
( ) How the planetary type of steering-gear works. 
( ) The different types of axles. 
( ) The different types of brakes and the principal 

characteristics of each. 
( ) The types of engine bearings and the reasons for 

using such bearings. 
( ) 

The kinds of pistons and. types of rings, their pur- 
poses and characteristics. 

C ) How the fuel pump vrks. 
( ) 

The purpose of the carburetor and how it works. 
C ) The necessity for proper lubrication and how it is 

accomplished. 
C ) 

Safety precautions while driving. 

( ) The types of clutches and how they work. 

( ) The universal joint and how it works. 

( ) How the gear-shift transmission works. 
( ) 

How the planetary transmission works. 
( ) How the free-wheeling device works. 
C ) How the differential works. 
( ) 

The meaning of gear ratio and its effects on power 
and. speed. 

( ) How fluid drive works. 
( ) How the starting-system works. 

( ) 
How the lighting-system works. 

( ) 
How the ignition-system works. 
How the over-drive mechanism works. 
The meaning of cycle in a gas engine. 

How the gas panip works. 
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AUTOi.CHANICS: (Page 2) 

orrrE ITi?,JS TAUGHT: 

( ) 

Wht percentage (average) of class time is devoted 
to teaching the above iteras? 

How many years of automechanics work does your 
school systeri offer? Indicate to the nearest fraction 
of year if this subject does not occupy a full school 
year. 
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PRINTING: 

Please indicate the emphasis you p1ice upon the 
learning points indicated below by placing 1, 2 or 3 
in the space to the left of each item. 

Indicate great emphasis vi.th a "1"; normal emphasis 
with a "2"; small einDhasis with a U3?? 

If you do not cover a particular point in your pro- 
gra', please do not check. 

( ) The naines of the principal tools, materials, machines, 
and equipment. 
The printer's system of measurement. 
The sizes of type. 
The component parts of type. 
The principal type-faces. 
The manufacture of paper. 
The ethics or the trade. 
The history of the trade. 
The rules of punctuation. 
The rules of capitalization. 
The principal kinds of paper used in printing 
type of work for which each is generally used. 
The methods of designating quantities, sizes, 
qualities of paper. 
The composition and care of inking-rollers. 
The kinds of ink and methods of handling. 

and the 

-e, 

The opportunities and requirements of the trade. 
How cuts are made. 
The rules of spelling. 
The principles of balance and. proportion. 

OTHER ITEMS TJJGHT: 

( ) What percentage (average) of class time is devoted to 
teaching the above items? 

( ) How many years of printing work does your school system 
offer? Indicate to the nearest fraction of year if 
this subject does not occupy a full school year. 
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CEi1ENT AND CONCRE' WORK: 

Please indicate the emphasis you place upon the 
learning points indicated below by placing 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a "1"; normal emphasis 
with a "2"; small emphasis with a 

Ir you. do not cover a particular point in your 
program, please do not check. 

C ) 
Names of the tools used in cement and concrete v;ork. 

( ) 
The effect of rapid drying on cement or concrete. 

( ) The tiiie required for setting and curing. 
( ) 

The principal causes of failure and how to overcome 
them. 

( ) 
How to estimate the materials needed for a job. 

( ) 
The sizes and styles of' reinrorcirig materials. 

C ) How concrete is tested. 
( ) 

The principal materials used for forms. 
( ) 

The effect of adding coloring iaaterials to cement 
work. 

( ) 
The cheziiical reaction of cement in forming concrete. 

( ) 
How cement is manufactured. 
How cement is pac&aed and sold. 
The development of cement and, its principal uses. 
How to calculate the weight and strenght of concrete. 
Occupational information concerning the cement in- 
dustry and concrete construction. 

OTHER IThIS TAWGHT: 

( 

( 

( j 

( 

( ) 
What percentage (average) of clas time is devoted to 
teaching the above items? 
How many years of cement and concrete work does your 
school system offer? Indicate to the nearest fraction 

of year if this subject does not occupy a full school 
year. 
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PATTERN-MAKING: 

Please indicate the emphasis you pl8ee upon the 
learning points indicated below by placIng 1, 2 or 3 

in the space to the left of each item. 

Indicate great emphasis with a "l'e; normal emphasis 
with a "2"; small eraphasis with a. "3." 

If you do not cover a particular point in your pro- 
cram, please do not check. 

Read a drawing. 
The shrinkage of metals and alloys. 
Draft. 
Machine tool operations in finishing castings. 
Balanced cores. 
Stop-off or drop cores. 
The various types of core-boxes. 
Loose pieces in pattern work. 
The segmental construction of patterns. 
Box, stave, and flange construction. 
The history of foundry practice. 
Green sand molding. 
Iron, steel, brass, and aluminum. 
Various alloys and their uses. 
iíoldIng as a trade. 
Core-making as a trade. 
The die-cstiri industry. 
Chemistry in foundry practice. 
The testing of metals. 
Working conditions in pattern-shops. 

OThER Irr;$ TAUGHT: 

( ) 

( 

( 

( ___________________ _____________________________ 

( ) 
hat peicentae (average) of class time is devoted to 

teaching the above items? 

( ) 
How many years of pattern-making work does your school 
system offer? Indicate to the nearest traction of 

year if this subject does not occupy a full school 

year. 


