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CHAPTtil I

APPROACHING THE INDUSTRIAL PROCESSES

The Problem

The pupils » needs— In the educational program of our

schools, we find It essential to adapt the curriculum to the

needs of the pupHs. It Is evident at a glance that we live

In a society largely Industrial, out of which grow specific

Industrial needs common to all ages and groups. The divi-

sion of our curriculum which Is best suited to assist the

Individual In making a wise vocational choice, to suggest

worth-while lelsuj:‘e-tlme activities, and to provide con-

sumer knowledge Is the Industrial-arts program In the

secondary schools.

Connecting Industry and education—A major problem

confronting the industrial-arts teacher Is the selection of

material from this industrial society which will be of

prime Importance to the student. A proper connecting of

education and industry v/ill best be brought about by the

proper selection of information and activities most common

In Industry^ these activities to be taught or better still

experienced in the schools. These experiences must be val-

uable to the industrial worker and consumer and it is true

that we could all be classified In one or both of these

categories.

-1-
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An article by Wiley A. Miller^/ emphasizes the impor-

tance of industrial visits and the need for co-operation

between education and Industry for their mutual guidance

and growth. A co-operation between education and Industry

cannot help being beneficial to society for these reasons;

If industry is utilizing certain human values, it
will be interested in considering and safeguarding
them. If it is providing opportunities for personal
growth, it will approve suggestions from educators
showing how it can be made a certainty. If industry
is placing new and dangerous power in our hands, it
will welcome from our schools indications for controll-
ing it. If industry is changing our environment with
a rapidity that is baffling, it will appreciate the
alertness of our schools in pointing out means for
quick adjustment. If industry is needing men of tact,
persistence, honesty, co-operative ability, and char-
acter, then any means of developing and measuring
these characteristics will help industry as well as
enrich society. If industry and business can be the
means of Increasing the dignity and value of life,
they would like to strengthen any contacts that will
bring realization.

These and countless other problems are demanding
a better type of co-operation, a finer co-ordination,
a closer linking of industry and education.

The area of the study—So broad is the expanse of this
r'"

industrial activity that we must first break down or divide

it into areas which will lend themselves to analysis or

specific study. A suggested flve-v/ay division, which was

developed by Professor James J. Hammond, of the State

Teachers College at Fitchburg, Massachusetts, is into the

areas of tools , materials , processes , design , and power .

IT Viflley A. Miller, "Linking Education and Industry,"
Vocational G-uidanc e Magazine (May 1933), pp. 346-347.
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Hardly a single branch of an industry or an industrial

product is not affected by or does not contain all of these

areas. Few products which are common in our daily living

lack or are not influenced by these areas in their con-

struction and development.

Statement of the problem—Each one of these areas con-

tains an endless field for research and study, but for the

purpose of developing a specific study concerning the

industrial-arts work in the secondary schools, the process

area has been chosen as the area for our problem. Many

questions arise in our mind concerning the industrial proc-

esses. Their nature, Importance, development, and subdivi-

sion are all thoughts or terms which we encounter while

studying the process activities. Before comparison and

analysis of a specific process can begin, the major problem

must be to develop a list of the most important processes

in the major industrial fields which may be used as a basis

for the selection of the manipulative activities to be con-

ducted in the school shop prograiri. These processes must

contribute to the needs, purposes, and interests of the

pupils. They must not be carelessly chosen or of temporary

importance but must give a fundamentally sound basis from

which to carry on the activities in the industrial-arts

laboratory of the school.

No other activities will assist us in achieving our

desired goals as well as these process activities. Through
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well-planned and well-executed teaching, these processes

will:

1. Offer a broad range of exploratory Industrial expe-

riences to provide the pupil with knowledges, con-

cepts, attitudes, and ideals concerning Industry.

2. Provide a foundation for an occupational choice in

a general area of Industrial work.

3. Develop elementary manual skill and handy-raan abili-

ties with common tools.

4. Provide prevocational skills and training for the

student who indicates ability and interest in indus-

trial work.

5. Provide knowledges and skills for hobby and leisure-

time activities.

6. Develop an appreciative understanding of work,

workers, and their Industrial products.

7. Aid in the development of standards of judgment and

selection of industrial products and commodities.

8. Develop sound work habits which will be applicable

to all areas of work.

The above eight items establish criteria for the anal-

ysis and evaluation of the processes to be mentioned.

Importance of the problem as slg:nified by the educa -

tional writings—Francis T. Spauldlngi/ describes the indus-

'U Francis T. Spaulding, High School and Life; Report of
"the Regents Inquiry , McGraw-Hill Book Company, Inc'. Kew'
York 1938, p. 134.
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trial-arts courses now being presented and emphasizes what

should be given in the ideal industrial-arts courses. The

following is taken from his roport:

Ideally, their purpose is. to give boys and girls
who are Interested first hand acquaintance with var-
ious simple industrial processes as a means of broad-
ening their understanding of modern occupations and
providing them with possible avocational Interests.
They are not intended to develop vocational skills.
Organized in such a way as to allow the pupils to try
themselves out in a variety of manipulative processes
--work in wood and metal, plastics and stone, textiles
and electricity--they may, nevertheless, contribute to
effective educational and vocational guidance, and for
pupils who eventually go into industrial occupations
they may lay the foundation for valuable vocational
adaptability. Unfortunately only a few of the indus-
trial-arts courses in New York State high schools are
so organized. Many of the present courses are limited
to v/oodworking; they emphasize practice on formal
skills more often than an understanding of general
processes.

Doctor Spaulding places emphasis on the importance of

a variety of processes and would not carry these experi-

ences to the highly skilled or technical development for

all pupils. His process list would contain activities

which would contribute to broad, exploratory, and founda-

tional experiences. In these foundational activities, he

recognizes that many boys may eventually be receiving spe-

cific vocational knowledges and training as they progress

in their Industrial education.

The fact that New York State schools are emphasizing

the formal skills in limited activities is not only true of

that section of the country but highly Indicative of preva-

lent practices in the majority of Indus trial -arts curricula
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of this day.

Frederick G. Bonser,—^ in analyzing the investigative

impulse of the child mentions that;

Industrial processes are largely matters of
applied science, and the use of the investigative
impulses of the children is one of the most potent
means toward their growth in interest and understand-
ing of that which is most valuable for the selection
and use of industrial supplies and for the intelligent
appreciation of the modern industrial world.

Even though the curriculum offerings in this field

have been narrow, limited, and vocational, the problem of

motivation has been of little concern to the industrial-

arts teacher who showed a minimum of effort in the selec-

tion of interesting projects or constructive activity. This

investigative impulse of the child has been of significant

Importance in his co-operation and achievement in shop

activities. A more careful selection of important and

varied activities would tend to satisfy this Inborn crea-

tive and investigative impulse of the child and return to

him a greater reward and satisfaction for the effort which

he put forth.

Doctor Bonser,—/ in describing the industrial-arts

projects, states;

Projects are illustrative of the processes of
manufacture. Their design involves a careful study of

TT Frederick G. Bonser, Industrial Arts for Public School
Administrators , Teachers College, Columbia University, New
York, N. Y. 1938, p. 13.

2/ Frederick G. Bonser, The Speyer School Curriculum ,

Teachers College, Columbia University, N'ew York, N." Y.
1913, p. 5.
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the principles of design, an examination of designs
today, and a study of the designs used by historic
peoples. Processes of construction involve, not only
hand production, but a study of power machinery,
factory production and transportation.

Doctors Snedden and Warner—^ mention the adaptability

of the processes to industrial-arts laboratory activities

either as projects or as small scale indiis trial experiments

which will give a true industrial experience in miniature.

Their writings put forth these thoughts:

Numerous processes usually executed on a large
scale for commercial purposes can be represented in
miniature in school shops. Thus can be Introduced as
industrial arts: cloth weaving, tanning, gas engine
operation, pottery baking, newspaper printing, house
building, concrete v/ork, electrical wiring, meat
packing, forging, and tool construction.

In these suggested activities one must immediately

notice the close relationship which exists between the

industrial-arts laboratory and the science laboratory or

classroom. A careful analysis of the important processes

must be made by both the science and shop teachers to

determine the importance of the processes and the adapt-

ability of Instruction to either of the two classes.

This close relationship between the industrial

processes and the science laboratory is comiiiented on by

Harold H. Loudin, 2/ who has studied the processes in the

1/ David Snedden and William E. Warner, Reconstruction of
Industrial Arts Courses , Teachers College, Columbia
University, New York, N. Y. 1927, p. 16.

Harold H. Loudin, "Industrial Processes of Local
Industry to Vitalize a General Science Course," Science
Education (November 1940), Vol. 24, p, 321.
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Newark, New Jersey, industries with the thought of applying

them to the enrichment of the local science program:

The experiences involved in working out an
industrial process in the school science laboratory
are of such nature that they should increase the
understanding of the learner about Nev/ark Industry,
should develop an awareness on the part of the pupils
regarding other processes, and lastly should lead to
more intelligent citizenry in the commimity.

The recognition that occupational information derived

from the school shop activity can be an important contri-

bution to the child’s education is evident in the discussion

of this phase of the program with other teachers. The fact

that this knowledge is best obtained in a situation which

closely approximates actual industrial conditions has been

recognized but not extensively practiced in the school

shops. The occupational information in the industrial-arts

work is mentioned by T. T. Lindseyi/ who writes:

For practical purposes, occupational information
to be given in the industrial arts may be thought of
as consisting of two parts. First, that which is
acquired through experience with tools, materials
and processes of Industry and a contact with whatever
technical and related information is directly associ-
ated with it.

Manipulative experience in the Industrial arts --No

discussion of the importance of the industrial processes

would be complete without some reference to the advisa-

bility and practicality of teaching by direct manipulative

experience as we normally do in the greater part of the

3^ T. T. Lindsey, ’‘Occupational Information in the Indus-
trial Arts," Education (June 1932), Vol. 52, p. 619.
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shop activities. An interesting experiment was conducted

by Theresa C. Gunthei>ii/ concerning this manipulative

activity. Her problem was to find out if manipulative par-

ticipation by the children in the study of industrial-arts

in the elementary grades resulted in the learning and reten-

tion of a greater number of facts than by the conventional

book method. She defined manipulative participation as;

...the handling of raw materials such as wood,
clay, grains, in such a way as v;lll enable the chil-
dren to learn from first hand experiences with them
their characteristics and properties, and to discover
through construction and experimentation the funda-
mental processes Involved in changing these raw mate-
rials into products in common use.

Her results proved conclusively that within the limits

of the experiment the use of manipulative participation was

superior. The gains in the number of facts learned were

imiformly higher and the failures in retention were uni-

formly lov;er for the groups who had firsthand experience

with the materials.

Discussion of t erminolo.g:Y and definitions— Indu s tr

y

today is spending enormous sums of money in its research

laboratories working v/ith processes. The work entails the

perfection of processes v/hlch are nov/ in operation and the

developing of new processes which will in turn manufacture

new products and materials which will be made available to

ITTheresa C. Gunther, ’’Manipulative Participation in the
Study of Elementary Industrial Arts," Teachers College
Record (March 1932), Vol. 33 p. 534.
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the consumer. Educators have realized the value of this

research hut have not studied the processes themselves

with the intention of developing lists of process activi-

ties for the use of the industrial-arts teacher.

At the present time opinions concerning the exact

nature or the exact definition of an industrial process

seem to raise controversial questions in the minds of many

shop teachers. For example, broad terms such as refining

or plumbing have been referred to as processes, yet they

may be considered as trades or industries in themselves.

Then again the term sanding is sometimes called a process

when in reality this may be considered to be one operation

or part of the abrading process. The words "process" and

"industry" are very closely related. Alva C. Taggi/

defines Industry as;

...that process involved in the changing of raw
materials to usable commodities through the use of
skilled and intelligent labor.

Since the values of the Industrial processes have been

well established in the minds of educators, and since the

principle that actual manipulative participation is educa-

tionally sound, a systematic search must be made to locate

and list the most important processes in the major indus-

trial areas.

1/ Alva 0 . Tagg, "Coordination of Industrial Education and
Industry," Industrial Education Magazine (March 1935),
Vol. 37, p. 89.
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The Methods

Reactions to the inquiry method—Few technics of

educational research are criticized or condemned with the

vehemence which is usually directed at the questionnaire.

Yet, with all the criticism it receives, few technics are

as persistently employed. Quoting from two authors who

questionnaire is ubiquitous, ineluctable, and a confounded

nuisance,” and Franlc W. Hubbard-^ mentions, "The question-

naire has the dubious honor of receiving more criticism in

print than almost any research technic." These gentlemen

would no doubt question the sanity of the student who ven-

tured forth with the inquiry method after reading their

comments

.

Factors effecting: re turns --There are five elementsy
which must be kept in mind when developing the inquiry form

if even mediocre success is to be attained. These factors

are;

1. The nature of the inquiry

2. The type of individual to whom sent

3. The prestige of the Investigator

4. The length of the inquiry form

l/ John Girdler, "The Iniquitous Questionnaire,-' The School
Executive (March 1956), p. 256.

^ Frank W. Hubbard, "Questionnaires,'" Review of Educational
Research (December 1939), Chapter IX, p. 502.

Reid Seerley- "Respondents and Non-Respondents to Mail
Questionnaires,. Educational Research Bulletin (April 15,
1942), Vol. xxi, p." BV.

strongly oppose this method, John writes, "The
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5. The ease with which it can he answered

All of these factors are Important and will be kept in

mind and discussed further in this chapter as the inquiry

form is developed.

Mr. Seerley^ also mentions the relatively poor per-

centage of returns for Inquiry studies and that in the

majority of cases this percentage falls between 25 and 50

per cent.

An interesting experiment was conducted by Clarence C.

Moored to find methods of increasing the returns from

questionnaires. The three methods which he tried were

transmittal by a duplicated copy, transmittal by a type-

written copy, and a follow-up reminder after a three-week

period. His results indicated that the typewritten copy

brought a 16 per cent higher return than the more common

duplicated letter, and that the reminder brought an increase

of 30.8 per cent of the total questionnaires mailed. In

the first instance the typewritten letter had added the per-

sonal touch wrhich the duplicated letter had lacked and the

reminder had further obligated the receiver to comply.

The nature of the inquiry—Let us look for a moment at

the nature of the inquiry by returning to the problem as

stated in the beginning of this chapter. An attempt is

1/ Op.

^ Clarence C. Moore, "Increasing the Returns from Ques-
tionnaires, " Journal of Mucatlonal Research (October 1941),
Vol. 35, pp. 138-141



S'*

r

DO^iev.-^riB i)cr niiC' cJi olnv.' 'i:!!?/ e^^.no t*u‘l .I

nl ^:T&: i7<; xli /.* :j£ii3 S[.3:f‘r.cc:j.J: ‘ ‘ni ?. i-. ic XX A.

eb ‘ied'<!;3aE eXx'IX nl ‘'i' deEfJijJOBX o bnXrr.

.doqcX. 3voii ?.t i.-ici

-'foq ‘iccq rlsvX s*-n':t c'.noxci netf! oEle .‘ill

oii X ’. ,1 _L o. i a x>f.3 soi'jb;/dE Y'-iii/o'il =10*1 an'iuXea lo y^’^BcfneG

Or; bfi^ 02 n'3-.?/Xei eXIJBi apjBXno y'leti. 'Irfo eec^o 'to YdX‘iO('.>3c.T

.Xneio 'loq

.0 3 0iaJT:piX Y^’ v^oXoi/bnow 3.ew Xrtf:;I‘ieox& ^;iaxXEO‘ieXnX oA

;*io'i‘i orfX . 'laj n.*’.y‘"EfiX Eixincon; oX X

OTiOV/ bsl"X Of'. ?rXri,; cXodXOxu o -:‘X.XX snX '

, aoTix/innaiXaean

-oqvX li XjSu Xx \er:£Y'X lYdOO x o c; x ox

L

.^xijj fj vq ifiXXx;

'

81 : 0*1 j

:'©cv.'-wo*r,.(X 3 *10 X1.9 le.o.iX: -0*£ '.•;j'-.voXXj1 a xiiis .V^ioo noJaXiv/

Yqo 0 nOXXX*j;,7yY-;X iiiX XodX boX^Oxonx oXIuxo*! f -Vi .joxioq

0.0 . 1:00 oto*:! ofi'j a.E.ciX fi'ijjoo'x Xnoo ‘loq OX jb Xd;^f/c‘io'

9S3e*ior; t OB odX:bO*'ij -xc-ibi xf<':©*i odX Xar-X bn.s ,/i6XX&X beXooXXqo'b

nl . .ooIi:.<3;-9 aoxlofx. oXXet3xrp X^ioX ouX 0 Xreo xoq 8. Go lo

-xoq o il bebxx: b^a' xeXXoI noXXlx/'oqY^ oonjoXanX Xexxl en'X

ojrfX o::3 .a£?fool bi3ii xodo'oX i»-:aj oX.^qib arid uOX:iw doxrod IjQfioa

•Yxqr^o oX xo/xeoox orIX Lot .:ylido xofld'ixTi b.orl xsbairusx

Xi3 dnof'or: xol dool ax/ Xo>_-- vxJ- jgnX £ lt_ '/o e^fii'jgrL edT

Z£. rielJc-f''; odd od ;T\iil-n‘i;.jdo-x r/ilupni odd lo bi^rdon add

k 1 .: a'rijv-Td.; aA .^odqB.io olrid lo ;-^nxfmi: 72.Gd odd ox bad>:da

.11 .q , .d X 6 .qO \X

-eoxxl' Xiu*!! sn-'fjjdeh odvd j/ixanoiofil*' , o*xoo!’'i .0 0OQO*iftXb \S
tUi-t’I ledodoC) ri 0 *1 .8 OEt;,: Ixudd-ODorii. lo X.zfiucX, '! ’ao'ilfio.oclt

"* *" XXX-BoI .qq .dd ,IoV

a''.. «

i\ I. J L'JtUr-. . I J. II i7a



13

being made to develop a list of the most ii'aportant indus-

trial processes which may be used as a basis for the selec-

tion of the manipulative activities in the school shop.

The investigator’s first thought concerning manipulative

activities was along the line of hand or machine operations.

After observation of the operations performed in industry

it was realized that they were too numerous for a general

list, were changing rapidly in their functions, and would

not give a sound basis from which to select activities. It

is assumed that operations are a part of the manipulative

work in manufacturing but are too minute to lend themselves

to unit organization as might the more broad area of proc-

esses. Since the unit organization requires a broad topical

area from which to develop worth-while learning experiences,

the operations would be of too limited a scope. It must be

kept in mind, however, that the operations will undoubtedly

be a part of the detailed organization of the units.

Development of a trial process list—Through extensive

reading, lists of processes pertaining to the most impor-

tant Industries were compiled with the thought of submitting

the lists to the different manufacturers for their evalua-

tion and opinion. The frequency of the processes checked

by the industrialist would be carefully recorded. This

technic, however, would have proved of little value because

few manufacturers and process men v/ould have enough experi-

ence in fields outside their own industry to make any
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accurate evaluation of any general process list which

included processes not in their own industry.

Question Number 1—By allowing the industrialist to

list the processes which were most important in his indus-

try and then comparing the list received with lists from

similar industries a good idea of the relative importance

of the processes could be obtained. These processes could

also be compared with the list which had been developed by

the investigator from the reading and research about the

major industries preliminary to this study.

The size of the industry as measured by the number of

workers employed in which a certain process appeared would

be significant of the relative importance of a process.

Tlirough the above discussion, we now arrive at ques-

tion Number 1, which requests the manufacturer to list the

most important process in his industry. It was felt that

space for the listing of six processes would provide ample

coverage for any one company.

Question Number 2—Besides the actual listing of proc-

esses there are other things which must be learned about

them to aid the educator in the evaluation of a process and

to increase his understanding regarding their exact nature

and pecularitles . Since, the teaching of occupational

information has been set as one of the goals of the shop

teachers but has not been realized to its maximum, it will

be interesting to note just how important a part the
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processes may play in the occupational needs of a youth.

Will experience in, or observation of, the main processes

offer a sound basis for an occupational choice in a general

area of work? The true or false answer to this question

will signify to an extent the worth of the processes from

an occupational viewpoint in our shop activity.

Questions 5, 4, and 5—In the research preliminary to

this study, considerable v/as noticed regarding the many

changes v/hlch are occurring in Industry today. For exai'nple,

S. Lewis Land-^ writes;

So rapid have been the changes in Industry in
recent years that perhaps about the only thing which
we can count upon as constant and consistent is
change.

One would immediately presume from this statement that

if Industry is in such a changing state, then the industrial

processes may be in a similar condition and that perhaps

they do not offer any adequate basis for our shop activi-

ties. On the other hand, in discussing this problem with

other shop teachers, one notes the feeling that these proc-

esses may not be in such a state of flu.ctuation as the more

colorful writer would portray. If, however, these processes

are only being modified or undergoing slight changes, then

they might offer the foundational basis which the shop

TT S. Lewis Land, "Vocational-School Administrators and
Technological Changes in Industry," Industrial Arts and
Vocational Education (September 1932), p. 257. '
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manipulative activities require. Perhaps it is the products

or applications of the processes which are really under-

going these changes.

The above paragraph leads us to the third, fourth, and

fifth questions to be marked by the industrialist true or

false .

3. Processes are fairly constant and undergo only

minor changes.

4. Applications of processes change with the manufac-

ture and development of new products.

5. The machines and operations used in a process are

constantly undergoing changes.

It is important to remember that present reading which

so strongly tells of the changes in industry would indicate

that question Number 3 would be marked false as here stated.

Question Number 6—If the industrial processes are to

be used as the basis for the manipulative work in industrial

arts, we will need to knov>^ the exact breakdown or division

of the process into its specific parts. We have considered

in the past that the logical breakdovm of a process was

into operations and have subsequently selected a few of the

many operations in an industry as the basis for general

shop manipulative work. An opportunity is offered here to

check this breakdown and see if it is justified or to locate

any nev; division which may have developed. The sixth ques-

tion, involving jobs, operations, or a third reaction.
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which Is left to the discretion of the manufacturer, will

check this division.

Question Numher 7—Three qualifications which are

valuable to all Industrial v/orkers are skills, Industrial

information, and satisfactory v/ork habits. Many trade and

vocational schools have emphasized the skill development

of the individual along narrov/ but highly technical lines.

The youth has spent a comparatively large number of hours

during his adolescent years in acquiring these skills. The

present tendency among educators is to postpone this skill

development until the youth has had sufficient opportunity

to make a careful choice of vocational areas and then after

this choice has been made to develop the special manual

skills in later adolescence or young manhood. The fact

that beginning workers, whether skilled or not, are required

to do many unskilled and semiskilled jobs regardless of

previous training has been brought to our attention by

extensive research compiled by the United States Employment

Service. An example can be cited of the highly trained

machine lathe operator who upon graduation from the trade

school begins his industrial experience as a helper or

drill press operator. ¥iThen skilled v/orkers are in demand

as in wartime this situation is seldom apparent.

Each plant has its own qualifications and require-

ments for the skilled v/orker, many of these requirements

and skills the industrialists wish to teach and develop in
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their own way. This question concerning the qualifications

which industry desires in the beginning worker is not

^ irrelevant to the main problem concerning the industrial

processes because industry's attitude toward the processes

and the v/orker should have a definite bearing on the pres-

entation of the processes in the school shop.

This discussion requires the development of question

Number 7, v/hich names the three areas of skills, informa-

tion, and habits and requests the manufacturer to list

these items in their one, tv/o, three order of Importance in

the qualifications of the beginning workers.

Question Number 8—As will be noticed from earlier

reading in this chapter, considerable debate and discussion

is carried on among shop teachers regarding the exact

nature of an industrial process. One feeling is that the

word "process" is a broad term encompassing a trade; another,

that its complexity or importance to the manufacture of a

product establish it as a process. Question 8, which some

readers will feel should be in position one, requests that

a careful choice be made betv/een three selected definitions

of a process, or if none of these three is correct, space

has been provided for the industrialist or process man to

^ write a definition which is more applicable to the

industrial-arts needs. Because of the difficulty of this

question, it was placed last on the inquiry form with the

feeling that if it were the first question and was very
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difficult and thought -provoking the whole inquiry form

might be thrown in the wastebasket resulting in few returns.

Even if the ^hquiry form were returned with the last ques-

tion unanswered, a knowledge concerning the manufacturer's
/
{

interpretation of an industrial process could be gathered

by a close examination of question Number 1.

The Selection of Industrial Areas

The classifying agencies—There are tv/o main agencies

in the United States Government Vt/hich classify workers.

The first is the Census Bureau in the Department of Commerce

and the second is the Bureau of Employment Security in the

Federal Security Administration. The Bureau of the Census

is responsible for taking the census every ten years and in

this census classifies workers by industries. An industry,

as the term is used in the Bureau of the Census, is a unit

of effort or organization, like a store, mine, or construc-

tion job. The workers in the industries are classified

into 12 groups, the largest of which is the employed workers

(except those on public emergency work). These employed

workers are then classified into 13 different branches,

v/hich are listed as follows:

1. Agriculture
2. Mining
3. Construction
4. Manufacturing
5. Transportation, communication, public

utilities
6. V/holesale and retail trade
7. Finance insurance and real estate
8. Business and repair services
9. Personal services
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10. Amusement, recreation, and related services
11. Professional and related services
12. Government
13. Industry not reported

The manufacturing!: f!:roup—Because of the nature of this

problem the manufacturing group is the area which v/111 be

able to supply the Information concerning the industrial

processes and so has been selected as the recipient of the

Inquiry forms. This manufacturing group is divided into

eighteen divisions or classifications as listed below.

1. Food and kindred products
2. Text lie-mill products
3. Apparel and other fabricated textile products
4. Logging

,5. Sawmills and planing mills
\6. Furniture, store fixtures, and miscellaneous

v/ooden goods
7. Paper and allied products
8. Printing, publishing, and allied products
9. Chemicals and allied products

10. Petroleum and coal products
11. Leather and leather goods
12. Stone, clay, and glass products
13. Iron and steel and their products
14. Nonferrous metals and their products
15. Machinery
16. Automobiles and automobile equipment
17. Transportation and equipment, except

automobiles
18. Other and not specified manufacturing

industries

Adapting: the census classification to the problem—For

the purposes of industrial-arts activities it can be easily

observed from this list of industrial areas that a few of

these areas could be combined into more general groups.

Items numbered two and three could be combined under the

general heading of textiles. Items four, five, and six
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might all be placed under the title of wood Industries . A

fev/ of the last items, dealing with iron, steel, and

machinery, might all be grouped under the heading of metal

Industries . Using the Bureau of the Census list as a guide

and combining the industrial areas which are closely

related, the following list of industries was developed.

The inquiry forms totalling 250 in number were allotted to

these groups.

1. Textile
2. Wood and lumber
3. Paper
4. Printing and publishing
5. Paint and varnish
6. Plastics
7. Glass and pottery
8. Leather and leather products
9. Rubber and rubber products

10. Metal industries
11. Miscellaneous Industries

The distribution of the inquiry forms—Because this

study was conducted in the New England area an arbitrary

figure of 70 per cent was chosen as the percentage of

inquiry forms to be allotted to the Nev/ England manufac-

turers.

The number of Inquiry forms allotted to each individ-

ual industrial area, as listed above, was in a fair degree

proportional to the importance of the industry according

to number of v;orkers employed and need to the consumer.

The following list shows the number of inquiries which

were sent to each of the manufacturing areas.
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The industry Number of inquiries

1. Metal Industries 60
2. Textile industries 30
3. Wood and lumber 30
4. Printing and publishing 30
5. Paper manufacture 20
6. Glass and pottery 20
7. Paint and varnish 15
8. Plastics 15
9. Leather and leather products 10

10. Rubber and rubber products 10
11. Miscellaneous 10

Total 250

The metal industries which employ over tv/lce as many

workers as any other single industry was allotted a very

large percentage of the inquiries. This group was followed

by the three important industries of textiles, wood, and

lumber.

The Covering Letter

Functions of the letter—For two reasons it was felt

desirable to accompany the inquiry form with a personal

letter. First, the inquiry form is very impersonal in its

make-up and is not apt to arouse interest. Second, the

expected increase in returns as a result of the letter

would more than repay the extra effort and cost which it

would require. This letter must, therefore, make four con'

tributions to the study. It must (1) develop Interest in

the problem, (2) explain the problem more fully, (3) point

out to the manufacturer the need for his co-operation,

(4) and increase the number of returns.

Personal replies expected— It v/as also felt that the
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covering letter might suggest to the manufacturer the pos-

sibility of writing further comments concerning the major

problems of the inquiry form which could not be adequately

given in the objective type of' answer. Any subjective

answers might give valuable information and place new light

on the problems dealing with the industrial processes.
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CHAPTER II
/

/ ANALYSIS OF THE RETURNS
/

/
• General Reactions to the Inquiry Form

Difficulties experienced in answering:—The first of

the two main reactions of the manufacturers to the problem

was that the inquiry form was too difficult to answer and

that after answering there was considerable doubt in the

industrialist's mind that the answers were specific and of

assistance to the investigator. In this connection, it is

evident that conditions concerning the industrial processes

are not the same for each indtistry or perhaps each plant,

and the problem of constructing an inquiry form which would

meet all conditions in the major industries is almost an

Impossibility.

Because of the difficulties present in filling out the

inquiry form, a few manufacturers disregarded the form

entirely and, instead, wrote letters explaining their

industry in relation to the questions asked on the form.

These letters v/ere of value and will be quoted from later

in this chapter.

Manufacturers' Interest in the -problem—The second

major reaction to the inquiry form and the problem was the

interest and willingness on the part of the manufacturers

to co-operate. This does, without a doubt, indicate that

industry is really concerned with the problem of linking

-24-
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education and industry and is more than willing to co-oper-

ate v/ith the schools.

In addition to the letters, considerable printed

material in the form of catalogs, pamphlets, and advertis-

ing material was received vifith the returned inquiry foirnis.

The following quotations from the returns show the attitudes

of the respondents in general to the problem and its method

of approach;

Frankly, many of the questions seem a bit ambig-
uous. Conditions which exist in a definite industry
and in a process in that industry often require more
specific coverage.

Vife are not quite sure of the intent of all the
questions and we are not quite sure of their appli-
cation in each to the lumber business. However, if
the information which v/e have furnished is in any way
helpful, we are glad to do it.

If we can be of further service to you at any
time, please do not hesitate to let me know.

Found it rather difficult to answer several of
the questions because they are so v/orded that they
could not be considered as true or false in reference
to the printing Industry.

We are not sure that any of the information we
can furnish you will be of any help since yovi will
note from our letter head that we are Importers of
foreign wood and manufacture all logs into lumber a.nd

veneers.

The severest critic of the problem made the statement

below but did not explain the suggestion in any detail.

We feel that this questionnaire is much too
academic. We appreciate your efforts but suggest a
more practical approach to the problem of establish-
ing a suitable industrial -arts program.

If the above criticisms are typical of the reactions
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of the majority of the industries receiving inquiry forms,

it is safe to assume that a return of 51 per cent is very

favorable

,

The Metal Industry Returns and Analysis

Main processes as sup;p-~ested by the reading;—In the

preliminary research concerning the major processes of the

metal industry, the following eight processes were consid-

ered to be of maximum Importance; abrading . forp;lnp: ,

turning, found iru^: . weldin.g;, drav/in^ , bending , and engraving.

It will be of interest to compare this list with the main

processes as listed by the industries on the Inquiry forms.

Tabulating the metal industry returns—Of the 60

Inquiry forms distributed in the metals Industries, a total

of 33 forms or letters were returned.

Table 1. The main processes in the metal industry

Frequency
Processes of ment ion

Machining 12
Planing, milling, shaping,
turning, boring, grinding

Assembly and fabrication 8
Heat treating 7
Founding 6
Forging 5
Welding 4

A great variety of processes were mentioned in these

returns. The following list contains processes which were

mentioned not more than twice; assaying, blanking, drawing.
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enameling, finishing, fitting, forming, gear cutting,

inspecting, pattern making, plating, refining, rolling,

scraping, smelting, stamping, tapping, testing, and tool

and die making.

It will be noticed from the returns of this industry

and other industries as v/ell, that the processes of assem-

bling and fabricating are very important and have not been

thoroughly recognized to any great extent by the shop

teachers. An explanation for this may be in the fact that

v^e have been too Interested in hand skills and detailed

operations and have overlooked the extent of these proc-

esses.

Questions 2, 5. 4. 5. and 6—The reader will notice

by examining the sample Inquiry form on page 106 of the

appendix that questions 2, 3, 4, and 5 require the indus-

trialist to check the statement as true or false . The

following table shows the frequency of these checks.

Table 2, Questions 2, 3, 4, and 5

Response
The question True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 25 0

Processes are fairly constant and
undergo only minor changes 25 2

Applications of processes change
with the manufacture and development of
new products 15 11
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Table 2. (Concludea)

Response
The question True False

The
process .

machines and operations used in a
are constantly undergoing changes. 15 14

It is important to note that in a few cases companies

have veered from the general trend as two have done here by

stating that the processes were rapidly changing. These

companies are primarily interested in specialty products

and since their products often change it is quite natural

that the processes should undergo frequent changes.

The suggested divisions of jobs or operations were

checked by the metal concerns as follov/s: Four manufac-

turers felt that the logical breakdown was into jobs while

16 felt that the operations in the metal industry were the

better divisions.

Questions 7 and 8—The seventh question attempted to

find from the industrialist where the most emphasis should

be put on the qualifications of the beginning workers. The

following table lists the qualifications as they appeared

on the form and gives the position and frequency of their

rating. It is significant to note at this time that the

following qualification listing of the metal Industry is

very similar to the ratings as listed in the returns from

the other industrial areas receiving the inquiry forms.
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Table 3. Rating the beginner qualifications

Qualification
Position
First

of importance
Second Third

Manipulative skills 9 15 1

Industrial information. . .

.

2 1 22

Work habits 14 9 2

It may be observed from the above table that the

corrected order of importance to the manufacturer of the

qualifications of the beginning worker would be as follows:

1. V/ork habits

2. Manipulative skills

3. Industrial information

The following table states the suggested definitions

of an Industrial process and the frequency with which these

definitions were checked by the manufacturer in the metal

industry.

Table 4. Defining an industrial process

Number of
The definition times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 11

b. A single or series of operations
which radically change the material. . . 11

c. A broad term used to name a division
or trade in an industry 1

d. The utilizing of raw or unfinished
materials to make a product that is of
value to the maker or to someone else.. 1
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There v^ere two industrialists in the metal industry

who felt that only a combination of a and b in Table 4

would satisfy the definition of a process.

A general observation can be stated that the returns

from the metal Industry corresponded very highly with the

returns from the majority of industrial concerns.

The Textile Industry Returns and Analysis

Main processes as sugg;e3ted by the reading:—In the

preliminary reading concerning the textile industry, the

following four processes were considered to be important;

spinning , weaving; , finishing , and dyeing . These processes

,
were considered to be important by the Industrialists plus

the addition of two other processes.

Tabulating the textile industry returns—The returns

from the textile Industry were very specific and the manu-

facturers seemed to experience no difficulty in filling out

the form. Of the 30 inquiry forms distributed 12 were

returned. The following table lists the main processes:

Table 5. The main processes in the textile Industry

Frequency
Processes of mention

Carding 8
Weaving 8
Finishing 8
Spinning 7
Dyeing 5
Bleaching 4



Oc'.

r'x'L-X’bnx I-.dwr ._• rIJ fi.X oci 'Uliii'id.i.jd.-l C .V z O“'0 . fj.
•
X •'* .•« ..

X elux^* til 0 •C - .1 lu x c.Ldj.itctj' ;<• 0
.. r

-

'.o Slid d ial Oil,/

. S0OC X
;

.: Ic ^ n< J;dJ.Xil‘iy 0 e- "lOl oV ' 0 j1 'fO.I

p,-:cXifdi.'X Ci:" dir'\. i d i,’ do od n.BO n_X'Wv-c OCOv.. .LoX Ofi »'

J£. ; -irivv
"

’Tb'.f bedncdeo'-.'xoo •

v. • >.c :i. 1. .:. y- d 0f.. :.dd i-

. . X > on..-

X

loi rxj e ' rDr.x '.Ic i‘ic \ j-.'. Lie 'IV orix',. 3 f ‘X

^ <
‘

,

t
' A W.P. V*!.! cixor" clx-; edr \

1

ed« ni.— 1 -
<•

.
^

'

jvi tied ;"- O ':

I?-!'-' •t\ _
rU X;'

3rij . v‘xd'CiJ\bf-i: 'oi;£d::e d '.
. I' ..‘I'Xll'IiJXU'.OO r.! / 1 F ox ..I '.’;‘iBnxx'i. jLc-o;''

- :t fiXicr'T.ocx'l ocT od De‘X0 Di i CO 3 oast oO"X'j 'c;. • C JU bxi.tvyolldl

Ci33 SOOC^'IC 3 30ri1’ ;.i'i.^. . Xi j:,~ . ow

o>- — . ci d 3 X LaI •'Id s.(jljf.il -el'd ;u Xiied'ioc: '.c . -; od 1' • :Oj d 3, .
' ct:3',

. 30 .. V oc. ‘iq .ft 1 iv V.- o V d Ic i i\.- '.,al >'03 o..id

an iXC; ‘;i_ VI qi

-jxr 3nJ jr ox lx 00c ^: x^:c\ o0;o.< -.yica/f'.U ' —

.

xX.;.d. 3d• 3.dd ;r.'C'il

Cf-JCfO J'. ..: :. 1.x •- : . ... "v. ->.*•ioi .Ic- •..•1. .. jX- .o \:
^. 0 3 3 -OX-1

: S. lO. J X J.d an/u^l 4xi;jfpnx y • j d' ‘
1 V -d , '; /r odd

;iaoacoc.'£'r xilx. Olid Bjaii oXcTiid xij. :-.r.Jc ‘i
;r,

« .4. .
‘ W 1 i X -

•

. d o‘T

Y-i[d^x'jjux slid od odd jt.L • 'r. ooocaT ii.'ci; Oj. i;t .

d

sldtel

£iclir-- /t.r.

b
3 -\rlv:3,.



31

The following processes were mentioned singly in the

returns; calendering, embossing, filling, fulling, inspect-

ing, knitting, sewing, top making, and yarn making.

Questions 2, 5. 4, 5. and 6 -r-The follov/ing table shows

the frequency of answers to the true and false replies

which were requested.

Table 6. Questions 2, 3, 4, and 5

Response
The question True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 11 0

Processes are fairly constant and
undergo only minor changes 10 2

Applications of processes change
with the manufacture and development of
new products 8 2

The machines and operations used in a
process are constantly undergoing changes.... 3 9

Operations were again considered to be the logical

breakdown of the process, as was indicated by eight indus-

trialists. Pour manufacturers considered that jobs were

the logical breakdown.

Questions 7 and 8--The following table describes the

reactions of the manufacturers to the beginning worker qual-

ifications. No industry had as clear-cut a conception of

the importance of these qualifications as the textile

Industry.
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Table 7. Rating the beginner qualifications

Qualification
Position of Importance
First Second Third

Manipulative skills 2 8 1

Industrial information.... 0 1 10

Work habits 9 . 2 0

The above table Indicates to us that in the Indus-

trialist's mind these three factors have a distinct order

of importance. Their proper order for the textile industry

is

;

1. Work habits

2. Manipulative skills

3. Industrial information

Only two of the three suggested definitions of an

industrial process were checked in the textile Industry.

The following table shows the frequency in which they were

checked.

Table 8. Defining an industrial process

Number of
The definition times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material towarvi practical use.. 8

b. A single or series of operations
which radically change the material... 4

c. A broad term used to name a division
or trade in an industry 0
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The Wood Industry Returns and Analysis

The main processes as sup;p:ested by the readin/<—

A

great variety of processes can be found In this industrial

area. The most Important which the reading suggested were

sawing , planing , turning . fastening , and finishing . It will

be noted from the process returns that there have been

changes in the processes in this industrial area and that

in some case entirely new industries using wood products

have been developed.

Tabulating the wood and lumber processes --A total of

30 inquiry forms were sent to the v/ood and lumber products

companies and of this number 16 were returned. Five of

the forms were only partially filled out or were answered

by a written letter.

Table 9. The main processes in the wood industries

Frequency
Processes of mention

Machining 7
Planing, sawing

Logging 4
Veneer cutting.... 4
Bonding 4
Sanding 4
Seasoning 3

The following processes were mentioned singly in the

returns: inspecting, handling, matching, nailing, packing,

sorting, trimming, and veneer fl itching.

The wood and lumber returns combined activities under
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the main process title of machining as was similarly done

in the metal industry. The veneer and plywood industries

have developed into important phases of the wood manufacture

and will undoubtedly continue to develop in the coming

years

.

The wood industries found the inquiry form difficult

to fill out or to adapt to their work. An explanation of

this might be that some industrialists feel that the word

process must refer to a chemical action and may not refer

perhaps to a manipulative activity.

Questions 2, 5, 4, 5, and G -^-The following table shows

the comparative stability of the wood processes and indi-

cates that they may be suitable for industrial-arts work.

Table 10. Questions 2, 3, 4, and 5.

Response
The question True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 11 0

Processes are fairly constant and
undergo only minor changes 11 1

Applications of processes change
with the manufacture and development of
new products 8 3

The machines and operations used in a
process are constantly undergoing changes... 7 5

A much closer distinction between the suggested
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breakdown of a process into either jobs or operations was

shown in the returns than was expected. Seven manufacturers

felt that the operations v;ere the logical breakdown and

five felt that jobs were the logical breakdown. For years

we have felt that operations v/ere the only breakdown of a

process but it was surprising to see that five manufac-

turers felt that jobs were the logical breakdown,

Questions 7 and 8—The following table will show that

the qualifications of the beginning worker which v/ere

listed in the inquiry form are more closely related in the

wood and lumber industries than in any other industries

tested.

Table 11. Rating the beginner qualifications

Qualification
Position of importance
First Second This^d

Manipulative skills 4 2

Industrial information 2 4

Work habits 2 2

Although these qualifications were rated very closely

in this industry the corrected order is the same as appears

in the metal and textile industry.

1. Work habits

2. Manipulative skills

3. IndLis trial information

The following table shows present tendencies regarding

the wDOd and lumber industries attitude toward the
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definition of an industrial process.

Table 12, Defining an industrial process

Number of
The definition times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use..., 3

b. A single or series of operations which
radically change the material 5

c. A broad term used to name a division
or trade in an industry 1

One company which deals extensively writh the raw

materials and the preliminary process felt that the defi-

nition of a process indicated a trade or division of an

Industry. This reaction may be explained by the terms

logging, mill work, and veneering, which are often referred

to as separate industries and not considered as parts of

the wood and lumber industry as the census classification

Indicates.

The Printing and Publishing Industry Returns

Main processes as sup-;g:ested by the reading- -The proc -

V

esses of composing , presswork , and binding were designated

in the reading to be of prime importance. These three

compare favorably with the returns of the manufacturers in

these industries.

Tabulating the printing and publishing returns—In the

printing and publishing industry 14 inquiry foims were
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returned out of 30 distributed. Pour processes were fre-

quently mentioned in these returns and eight were mentioned

only once or tw^lce.

Table 13. The printing and publishing processes

Frequency
Processes _______ of mention

Composition 11
Presswork 11
Binding 9
Electrotyping (plate making) 8

The following processes were listed not more than

twice in the returns: art work, analysis and design, cut-

ting, drilling, engraving, estimating, finishing, folding,

make-up and lock-up, paste-up, proofreading, and ruling.

Questions 2, 3, 4, 5, and 6--The following table shows

the industrialists^ opinion in regard to some of the

detailed problems concerning the industrial processes.

Table 14. Questions 2, 3, 4, and 5.

Response
The question True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 13 1

Processes are fairly constant and
undergo only minor changes 14 0

Applications of processes change with
the manufacture and development of new
products 1 10

The machines and operations used in a
process are constantly- undergoing changes.... 5 8
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The manufacturer vi/ho felt that observation of, or

experience in, the processes v/ould not offer a sound basis

for an occupational choice thought so because he felt that

both of these factors of observation and experience were

essential and that neither one alone v/ould be sufficient

for the student to malie a wise choice.

Five printing concerns felt that the first breakdown

of a process was into jobs and seven felt that operations

v;ere the correct breakdown. The phrase "job print ingf' is

often used in the printing industry but applies to the

specific work being done rather than to the breakdown of

the processes.

Questions 7 and 8—A slightly different trend can be

observed from the follovifing table in regard to the quali-

fications of the beginning worker in the printing industry

in comparison with the returns of the metal, wood, and

textile industries.

Table 15. Rating the beginner qualifications

Position of importance
Qualifications First Second Third

Manipulative skills 8 4 1

Industrial information. ... 1 1 11

V/ork habits 4 8 1

The above table Indicates that the printing and pub-

lishing industries rank the beginning worker qualifications
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in the following order:

1. Manipulative skills

2. Work habits

3. Industrial information

The printing industry was one of three industries

which ranked the qualifications in the above order.

The returns analyzing the definitions of an industrial

process are shown on the following table:

Table 16. Defining an industrial process

Number of
Definitions times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 4

b. A single or series of operations
which radically change the material... 1

c. A broad term used to name a division
or trade in an Industry 6

The printing industry was the only industry to check

item c more frequently than the other definitions. The fact

that the printing concerns felt that the definition of a

process was a broad teimi used to name a division or trade

in an industry can be, readily realized when one analyzes

the names of printing and publishing concerns. For example.

The Colonial Press, The Plimpton Press, and the National

Library Binding Company are names of manufacturers and yet

signify divisions or trades in the Industry.



*•»
, I-

GS

: -it* u*ro j 1 li: '.VO XX "i ^ci i n.^.

.

c.±lt 3 cvic^i3X.'7qXnp.X . C

'--TOv'. .ci

rtoicf ;> .io'if.'X L:ilT.d assbal

38 l-id Bumi io o'.io B-Srt \;T;jai/ajnX ^id':ii*'s;q odT

.’leb^c . 87od3 3do al ^noioftoX'il £mjp odd- JboXru;*! .aoX;iw

iBX^iLtsi/Jjni Hj3 Io 3noXd-i.aX oiXd ,;iXsvi.3nB wjiT

:oX;^,a ril.'/oilc'x no nv/orfs yx .5 aaeoo‘iq

3 3800‘i-T Xbxv:v auunx aJ3 3x1X0iiuG .dl aX’JaT

"io ‘ledfiX/?!

kPS^kPJ^Si^

liol.riv/ noXdo.3 X;^oX3^riq -lO JLxoIjnoao A . -

dn v.ue ofl ,:•v is ;d onX d 8 Xb b dnoo' ii 3 1 'i 1

^ ..QBJLr I ’,cXj o/.s'iq 'in.sqod laX-Todam ead nl

Rnoi.X ‘i=i?qo 'to 39X0:08 -ic Gl'qnx s . .d

I . . •laX'-fsJoiu odd x^II/joibao: rIoXdw

aobeX^Xb a oX ij.^?o^Ecf A .-

0 ' .v'tdanb.^x no :\1 Qbn^a rco

d.oen'o od Y'^doaXnX Y-^>o add . bbw ''^'tdRUoal -x'.X JnXT;q i-ifiT

dost edX .anoj.dXnX‘it.>b Toddo edd nBfid -\rIdnoiipeT:i o'torx 0 rfredX

a “io noXdXnXxoL add Jadd dio'i an-ioonco BniduX^iq add dadd

oba»id ^10 noXsXvxo b ei.-rji cj bearr mood Locxd 12 now aaorxj^iq

aosiXlauB enc aenv/ bofiXXa©‘i \^XXoio6o:
.
ocf as.:C hb nX

^sXqiiiSxe 'lo'^ .aXiO:9^^noo .jxiXdaXXijJt; Xx . ooli-v Xo aomsn odd

lancidBy! odd Ixis ^ 3 ao‘Id aodqrXx i aii'_ ^
- InXiiOloO ard

do"^ bfiB 3‘"£©‘iod ooljjofiDt Xo wioxTsn ©*i3 ^;nXDfixS y'IB'XQxX

.'^•xdaxfbnX odd- nX ©©bjfi'id 00 BEioiiX/i • '^‘IXn^iXa



40

The Paper Industry Returns and Analysis

The main processes as sug;p:ested by the reading—The

preliminary reading of the paper industry suggested the

three processes of beating , screening; , and sizing to be of

major importance. The inquiry returns indicated that the

process of screening is part of the manufac turlng process

carried out to a considerable extent on the Foundrlnier

machine. This machine actually performs the screening oper-

ation as it removes surplus water from the fibers while

producing a shaking or vibrating motion which causes the

fibers to interlock into a sheet of material. This material

then becomes, after continued processing, the final sheet

of paper.

Tabulating the paper industry returns—There were 30

inquiry forms distributed in this Industry, of which 12

were returned. The following table lists the processes

which appeared on the returns.

Table 17. The main processes in the paper industry

Frequency
Processes of mention

Finishing 7
Manufacturing 6

Foundrlnier or cylinder
Preparing the raw materials 6
Bleaching 3
Beating 3
Coating 3
Washing 3
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The following processes were mentioned singly in the

returns: rag sorting and cutting, laminating, sheeting and

reeling, packing, gumming, box making, embossing and die

cutting, logging, pulping, tub sizing, and air drying.

The processes of beating and washinp:; could be consid-

ered to be part of the process listed in Table 17. as pre -

paring the raw materials , and the process of coating could

be considered to be part of the finishing process although

they were listed separately in the returns.

Questions 2,-5, 4, 5, and 6

—

Table 18 shows the reac-

tions of the manufacturers in the paper industry to the

true and false questions concerning the processes.

Table 18. Questions 2, 3, 4, and 5.

Response
The question True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 12 0

Processes are fairly constant and
undergo only minor changes 12 0

Applications of processes change with
the manufacture and development of new
products 8 3

The machines and operations used in a
process are constantly undergoing changes.... 6 5

In the paper industry there were nine concerns who

felt that the first breakdown of a process was into oper

at ions while three companies felt that jobs were the
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better breakdown or division.

Q.uestlons 7 and 8—The follov/lng table lists the

beginning worker qualifications and the rating of each

qualification as given by the manufacturers in the paper

industry.

Table 19. Rating the beginner qualifications

~
^ Position of importance
Qualifications First Second Third

Manipulative skills 3 6 3

Industrial information.... 01 9

Work habits 9 3 0

The corrected order of these qualifications to the

beginning worker in the paper industry is:

1. Work habits

2. Manipulative skills

3. Industrial Information

Table 20 states the three definitions of an indus-

trial process and the frequency with which these defini-

tions were checked by the manufacturers in the paper

Industry.

Table 20. Defining an industrial process

Number of
Definitions times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 5
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Definitions
Number of

tiines checked

b. A single or series of operations
which radically change the material... 7

c. A broad term used to name a division
or trade in an industry 1

The Pottery Industry Returns and Analysis

Main processes as su/i;p:ested by the reading—The nom-

enclature of the pottery processes derived from the reading

was considerably d ifferent from the process list received

on the Inquiry forms from the manufacturers. The reading

list contained the processes of shaping , firing , and dec -

orating . The observation of the manufacturers* list will

show, however, that the above three titles are important.

Tabulating the pottery industry returns— In this

industrial area, 12 inquiry forms were distributed, of which

four were answered. The following table lists the processes

as mentioned by the manufacturers;

Table 21. The main processes in the pottery industry

Frequency
Processes of mention

Manufacturing 4
Hand or machine

Preparing the clays 2
Firing 2
Glazing 2

The follov/lng processes were mentioned singly:
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crating and shipping, art work, mining of materials, design-

ing, testing, and sorting and warehousing.

It may he observed from the above table that the

process of decorating which was taken from the reading may

be too inclusive. The manufacturers’ listing of glazing

does not, however, take into consideration the activities

of incising, coloring, appllcating, or any other medium

which is designed to enhance the beauty of the product.

The process of shaping is probably too liralted because

the industrialist would Include this in his process of

manufacturing which includes all types of construction clay

products.

Q.uestlons 2, 5, 4, 5. and 6--The pottery Industry

answered the true and false questions as shown in the

following table.

Table 22. Questions 2, 3, 4, and 5.

Response
The question True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 4 0

Processes are fairly constant and
undergo only minor changes 4 0

Applications of processes change v/lth
the manufacture and development of new
products 3 1

The machines and operations used in a
process are constantly undergoing changes 4 0
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Only three of the returns answered the question re-

garding the breakdown of a process but all considered that

the logical breakdovm was into operations.

Questions 7 and 8--The following table shows the

reactions of the pottery concerns to the beginning worker

qualifications.

Table 23. Rating the beginner qualifications

Position of importance
Qualifications First Second Third

Manipulative skills 3 1 0

Industrial information.... 1 0 3

V/ork habits 0 3 1

The above table indicates that the pottery industry

like the printing industry was more interested in manip-

ulative skills than any of the other characteristics. The

corrected order of these qualifications would be:

1. Manipulative skills

2. Work habits

3. Industrial information
¥

The emphasis may be placed here on the manipulative

skills because of the fact that the pottery and clay prod-

ucts industry is made up of a large percentage of workers

v/ho are laborers or only semiskilled and a small group of

workers who are highly skilled and carry on the technical

work of Importance in the Industry.
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The following table defines an industrial process in

three separate definitions and shows the frequency with

which these definitions were checked in the pottery industry.

Table 24. Defining an industrial process

Definitions
Number of

times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 2

b. A single or series of operations which
radically change the material 1

c. A broad term used to name a trade or
division in an industry 1

The Glass Industry Returns and Analysis

The main processes as sup;gested by the reading- -The

preliminary reading in the area of glass manufacture sug-

gested the following processes to be important: melting ,

smoothing and hardening , molding , finishing , spinning , and

heat treating . These processes were quite definitely stated

in the reading and it was expected that returns would to a

large degree compare favorably with this list.

Tabulating the glass industry returns—Sight inquiry

forms were distributed to the glass Industry and seven of

the forms were returned. The percentage of return was very

high, but because of a poor selection of glass manufacturers

a very wide range of processes resulted, which were of little

use to the investigator. Because of this difficulty contact
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was made with a specialist in a glass concern who under-

stood the nature of the inquiry. The processes which he

listed are reproduced in the follov/ing table. The frequency

of mention in each case is one because these are the re-

turns from a single industrialist.

Table 25. The main processes in the glass industry

Among the other returns, the following processes were

listed singly: grinding and polishing, drilling, forming,

cutting, glass manufacturing, silvering, laminating, and

tempering. It may be observed from this last group and from

the processes mentioned in the preliminary reading that the

specialist's process of after-working includes some of the

activities which are mentioned in these lists. Although

the frequency of the processes in Table 25 is only one,

they can be considered to be valid as the Industrialist had

a thorough understanding of the problem before filling out

the Inquiry form.

Questions 2, 5, 4. 5. and 6—The true and false

questions concerning certain peculiarities of the processes

are listed in the following table;

Processes
Frequency
of mention

Raw material selection and control.
Batch weighing and mixing
Melting
Forming by various methods
Annealing and tempering
After-working

1
1
1
1
1
1
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Table 26. Questions 2, 3, 4, and 5
48

Response
The question True False

Observation of, or experience in, the
above main processes offers so\md basis
for an occupational choice in certain job
fields 5 0

Processes are fairly constant and
undergo only minor changes 5 0

Applications of processes change with
the manufacture and development of new
products 5 1

The machines and operations used in a
process are constantly undergoing changes,... 5 1

Not all of the glass industry returns were answered

completely, but five companies did consider that the first

breakdown of a process was into operation. No Manufacturer

checked that jobs might be the breakdown.

Questions 7 and 8—The glass Industry rated the begin-

ning worker qualifications in the order designated in the

following table:

Table 27. Rating the beginner qualifications

Qualifications
Position
First

of importance
Second Third

Manipulative skills 1 4 1

Industrial Information. . .

.

0 1 5

Work habits 5 1 0

The corrected order for the qualifications in the

glass industry parallels the returns from the majority of
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the industries. This preferred order is:

1. IfVork habits

2. Manipulative skills

3. Industrial information

Much of the work done in the glass Industry is of a

chemical nature. It is quite logical to assume that this

chemical characteristic would be mentioned in defining an

industrial process in this industry.

Table 28. Defining an Industrial process

Number of
Definitions times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 5

b. A single or series of operations
which radically change the material. .

.

2

c. A broad term used to name a division
or trade in an industry 0

The Paint and Varnish Industry Returns

Main processes as suggested by the reading—Prelimin-

ary reading in the paint and varnish Industry areas indi-

cated that the processes of thinning and mixing were of

major importance. These processes consist of blending the

ingredients which comprise paint and then thinning these

ingredients to a usable consistency.

Tabulating the paint industry returns—The percentage

of returns from the paint and varnish industries was lower
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than from any other industrial area. Fifteen inquiry forms

were distributed and of this number five were returned. The

most important processes are listed in the following table:

Table 29. The main paint and varnish processes

Frequency
Processes of mention

Thinning and tinting 4
Cooking (varnish) 3
Grinding 3
Mixing 3
Filling 2

The following processes were listed singly in the

returns: aging, filtering, labeling, and packing.

The mention of the process .of cooking is important in

the manufacture of varnish. The grinding process is impor-

tant in the manufacture of lead paint.

Questions 2, 3, 4, 5, and 6—The follov/ing table shows

the frequency of response to the true and false questions.

Because the returns were so few, the results to these

questions could not be considered valid for the entire

paint and varnish industries but should be indicative of

the reactions of a few companies to the problem. Only in

this Industrial area did there appear to be a difference of

opinion in regard to the observing or experiencing of the

processes as a sound basis for an occupational choice. No

explanations or comments were jotted dov/n on these returns

to signify any reason for these opposing reactions. A much
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greater distribution of inquiry forms might bring to light

a definite industrial trend on this problem.

Table 30. Questions 2, 3, 4, and 5

The question
Response

True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fi 5=;. ............................ .......... 2 2

Processes are fairly constant and
undergo only minor changes 4 0

Applications of processes change
with the manufacture and development of
new products 1 3

The machines and operations used in a
process are constantly undergoing changes.... 0 5

Only three concerns ansv/ered the question regarding

jobs or operations as the first breakdown of a process, but

the three that did answer this question all checked the

operations as the logical breakdov/n.

Questions 7 and 8—Table 31 shows the reactions of the

manufacturers to the beginning worker qualifications.

Table 31. Rating the beginner qualifications

Qual ific a t ions
Position of importance
First Second Third

Manipulative skills 1 3 0

Industrial information.... 0 0 4

Work habits 3 1 0

UnfversiTv

School of Educalion

Library
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The corrected order for the beginner’s qualifications

in the paint and varnish industry would be;

1. Work habits

2. Manipulative skills

3. Industrial inf orraation

Considerable variance was noted in the defining of an

Industrial process in the paint and varnish industry. This

variance of opinions is signified by the following table:

Table 32. Defining an industrial process

Number of
Definitions times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 4

b. A single or series of operations
which radically change the material. . . 1

c. A broad term used to name a division
or trade in an industry 1

d. A combination of a, b, and c 1

The Plastic Industry Returns and Analysis

Main processes as sup;/g:ested by the reading—The

processes which were mentioned in the reading included

compression and in.jec tion , shaping; , surfacinp; , polishinp; .

and assembly .

It is important to note at this point that the activi-

ties in a newly developed industry may be undergoing more

rapid changes than in such industries as wood and textiles.
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which have been undergoing gradual development for perhaps

thousands of years. Because of its youth as an Industry, we

may have the right to predict that rapid changes may be

taking place in the field of plastics. This may have an

effect on its presentation in an industrial-arts course.

Tabulating the plastics industry returns— Of the 15

inquiry forms sent to the manufacturers five were returned

completely answered. Tlrie following table lists the proc-

esses which were mentioned on these returns.

Table 33. The main processes in the plastic industry

Frequency
Processes of mention

Molding 5
Chemical or compound manufacture..... 2
Fabricating 2
Finishing 2
Laminating. 1

The follovjing so-called processes were listed singly

in the returns; die making, extruding, choice of material,

compression, tool design, and transfer.

Attention should be called to the two processes of

compression and Injection which were noticed in the reading.

The industrialist has pointed out that these are methods

used in the over-all process of molding . They are types of

molding and should not be considered as processes in them-

selves.

The finishing process as listed by the manufacturer
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should normally include the activities of shaping, sur-

facing, and polishing which were designated as .processes in

the reading.

Questions 2, 3, 4, 5, and 6—Our previous mention of

the changing qualities of a new industry can be noticed in

the table listing the answers to the true and fals e items.

Table 34. Questions 2, 3, 4, and 5

Response
The questions True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 5 0

,Proc esses are fairly constant and
undergo only minor changes 2 3

Applications of processes change with
the manufacture and development of new
products 4 1

The machines and operations used in a '

process are constantly undergoing changes.... 4 1

Operations were considered to be the first breakdown

of an industrial process by five manufacturers and jobs

were felt to be the better breakdown by one plastic concern.

Questions 7 and 8—In the plastic industry there are

two groups of workers; one group, comprising a large

^ percentage of the total employed, are unskilled or semi-

skilled workers, the second group numbering only a fev/ of

the industry's total are highly skilled and technical.

The following table shows the ranking of the beginning
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worker *s qualification needs;

Table 35. Rating the beginner qualifications

Position of importance
Qualifications First Second Third

Manipulative skills 2 2 0

Industrial Inforination. . . . 2 0 3

Work habits 1 2. 1

The corrected order of these qualifications, at least

as shown by these few returns, v»rould be;

1. Manipulative skills

2. Work habits

3. Industrial Information

Although there is little numerical difference between

the frequency in which these qualifications were checked,

it is of interest to note that this is the third industry

which rated manipulative skills in the first position of

importance.

Table 36. Defining an industrial process

Number of
Definitions times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 3

b. A single or series of operations
which radically change the material.. 2

c. A broad term used to name a division
or trade in an industry 0
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The Leather Industry Returns and Analysis

Tabula tinp; the leather Industry returns—Eight of the

ten returns distributed in this industry were returned.

The preliminary reading list of processes was so similar to

the returns on the inquiry forms that there is no need for

comparison. The following table lists the major processes;

Table 37. The main processes in the leather industry

Processes
Frequency
of mention

Tanning 6
Finishing 6
Coloring 4

The followinp^ processes were mentioned not more than

twice in the returns: bating, beaming, drying, oiling,

pickling, soaking, and unhairing.

(Questions 2, 5, 4, 5, and 6—The following answers

to the true -false questions indicate similarities between

the leather Industry and the other areas examined.

Table 58. Questions 2,' 5, 4. and 5

Response
The questions True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 6 0

Processes are fairly constant and
undergo only minor changes 5 2
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Table 58. (concluded)

Response
The questions True False

Applications of processes change
with the manufacture and development of
new products 6 1

Machines and operations used in a
process are constantly undergoing changes.... 4 3

Five leather manufacturers felt that the first break-

down of an industrial process was into operations and three

industrialists checked that jobs were the first division.

Questions 7 and 8--Table 39 ranks the three beginning

worker qualifications of skills, habits, and information, in

their prescribed order for this industry.

Table 39. Rating the beginner qualifications

Qualifications
Position of importance
First Second Third

Manipulative skills 2 4 0

Industrial information. . .

.

1 1 4

Work habits 3 1 2

The corrected order of these three qualifications to

the leather industry would be:

1. Work habits

2. Manipulative skills

3. Industrial Information

The leather Industry’s analysis of the definition of

an industrial process is shown by the following table;
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Table 40. Defining an industrial process
58

Number of
Definitions times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 4

b. A single or series of operations
which radically change the material... 4

c

.

A broad term used to name a division
or trade in an industry 0

The Rubber Industry Returns and Analysis

Tabulating the rubber Industry returns—One outstand-

ing process which was mentioned in the reading concerning

the rubber industry was the vulcanizing process. The

manufacturers v/ho answered the inquiry forms mentioned

this process also but did not mention it with the frequency

of other equally important processes.

Of the ten inquiry forms distributed, eight were re-

turned partially filled out.

Table 41, The main processes in the rubber industry

Processes
Frequency
of mention

Compounding (mixing and milling)... 7
Finishing 5
Vulcanizing 3
Molding and shaping 3

The following processes were listed singly in the

returns; assembling, calendering, coating, embossing,

impregnating, and visualizing.
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Questions 2, 5, 4, 5, and 6—The answers to the true -

false questions are illustrated by the following table;

Table 42. Questions 2, 3, 4, and 5

Response
The questions True False"

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 6 1

Processes are fairly constant and
undergo only minor changes..., 4 3

Applications of processes change with
the manufactiire and development of new
prodvicts 8 0

The machines and operations used in a
process are constantly undergoing changes.... 6 2

Operations were considered to be the normal breakdown

of a process by seven of the industrialists and only one

manufacturer considered that this breakdown was into jobs.

Questions 7 and 8—Table 43 gives the results of the

rubber industry’s ranking of the beginning worker traits.

Table 43. Rating the beginner qualifications

Qualification
Position
First

of Importance
Second Third

Manipulative skills . 1 5 1

Industrial information. . .

.

. 0 2 5

Work habits . 7 0 1

The corrected order of these qualifications to the

rubber manufacturer is;
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Work habits
60

2. Manipulative skills

3. Industrial information

The following table gives the reactions of the indus-

trialist to the various definitions of a process.

Table 44. Defining an industrial process

Definitions
Number of

times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 5

b. A single or series of operations
which radically change, the material.. 5

c. A broad term used to name a division
or trade in an industry 0

Analysis of the Miscellaneous Returns

Tabulating the industrial processes—Six Inquiry forms

were sent to different industrial areas not covered in the

ten major classifications. Tiiree inquiry forms were

returned representing the abrasive, cement, and photo-

graphic industries. The major processes in these groups

are listed below:

Abrasive or grinding wheel industry

Moulding (clays -and abrasives)
Kiln drying
Machining
Testing, packing, shipping

Cement industry
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Preparing raw materials
Blending and control
Burning
Grinding
Packing and loading

Photographic

Distillation
Crystallization
Machining

Questions 2, 3, 4, 5, and 6—Table 45 shows the

reactions of these industrialists to the true -false ques

t ions

.

Table 45. Qp.estlons 2, 3, 4, and 5

Response
The questions True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 3 0

Processes are fairly constant and (Photo)
undergo only minor changes 2 1

Applications of processes change with
the manufacture and development of new (Cement)
products 2 1

The machines and operations used in a (Photo)
process are undergoing constant changes 1 2

These three industries felt that the first breakdown

of a process was into operations and not into the job

area.

Questions 7 and 8—The qualifications of the begin-

ning worker and their importance to the industrialist are

designated in the following table:
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Table 46. Rating the beginner qualifications

Qualification
Position of Importance
First Second Third

Manipulative skills 0 2 1

Industrial inforraat ion. . .

.

0 1 2

Work habits 3 0 0

The corrected order of importance to the industrialist

of these three qualifications is;

1. Work habits

2. Manipulative skills

3. Industrial information

Table 47. Defining an industrial process

Definitions
Number of

times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 2

b. A single or series of operations
which radically change the material... 1

c. A broad term used to name a division
or trade in an industry 0

Because these returns are from three manufacturing

concerns in three different industrial areas they are not

to be interpreted as general industrial tendencies but as

trends in these individual companies.

The Summary Analysis

Tabulating the Industrial processes-~The following
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processes are arranged according to their frequency of

mention in the various industries in which they occurred
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Metal industry

Machining
Planing, milling
Shaping, turning
Boring, grinding

Assembly--fabrication
Heat treating
Founding
Forging
Welding

Textile industry

Carding
V/eaving
Finishing
Spinning
Dyeing
Bleaching

Wood and Lumber industry

Machining
Sawing
Planing

Logging
Veneer cutting
Bonding
Sanding
Seasoning

Printing & Publishing

Composition
Presswork
Binding
Electrotyping

Plate making

Plastic industry

Molding
Fabricating
Fini sh ing
Laminating
Chemical or compound

manufac ture

Paper industry

Finishing
Manufac tur ing

Foundrinier
Cylinder

Preparing the raw
materials

Bleaching
Washing
Coating

Pottery industry

Manufac turing
Hand
Machine

Preparing the clays
Firing
Glazing

Glass industry

Raw material selection
and control

Batch weighing and
mixing

Melting
Forming
Annealing
After-working

Paint and Varnish industry

Thinning and tinting
Cooking (varnish)
Grinding
Mixing
Filling

Rubber Industry

Finishing
Compounding

mixing and milling
Molding and shaping
Vulcanizing
Cal endering
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Leather industry

Tanning
Finishing
Coloring

Questions 2, 5. 4, 5, and 6— The following table

shows the summary figures of the reactions of the manufac-

turers to the true-false questions:

Table 48. Summary of questions 2, 3, 4, and 5.

The questions
Response

True False

Observation of, or experience in, the
above main processes offers sound basis
for an occupational choice in certain job
fields 103 4

Processes are fairly constant and
undergo only minor changes 98 14

Applications of processes change
with the manufacture and development of
new products 69 36

The machines and operations used in a
process are constantly undergoing changes.... 60 54

The fact that 103 returns signified that observation

of, or experience in, the above main processes does offer a

sound basis for an occupational choice, indicates the value

of the processes as an aid to the occupational needs of

the students. This almost unanimous attitude of industry

also indicates the importance of the processes in any

industrial organization or activity.

The reason that some manufacturers, four in ell, took

the opposite view to this question has been explained in
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part by the fact that some companies are specialty manufac-

turers whose products and processes are constantly changing.

Perhaps others checked this question as false for the same

reason as the manufacturer who felt that observation or

experience alone was not enough but that It required both

of these Items for a satisfactory choice.

The fact that processes are fairly constant and under-

go only minor changes (98 true, 14 false) Is sufficient

proof that they offer a sound basis from which to select

the manipulative activities of the school shops. This

result, 98 to 14, vfould Indicate that It Is not the proces-

ses which are undergoing the changes that are taking

place In Industry, as Is mentioned earlier In this study^

In searching for this element of change which Is

present In industry and its relationship to the industrial

processes, the question was asked to discover If it is the

applications of the processes and the products which are

continually undergoing transformation. The group of 69

industrialists who felt this was true is .fair proof of this

fact, but the fact that 36 manufacturers felt that even the

applications of the processes were not changing would tend

to substantiate the claim in the preceding paragraph that

the processes do offer a sound basis for the shop program.

Great difference of opinion concerning the changing

qualities of the machines and operations is evident in the

IT Op. cit. p. 15
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fact that 60 concerns felt that the machines and operations

were changing while 54 companies felt that they were not

undergoing any great changes. We can gather from this that

in some industries the machines are constantly undergoing

changes, especially in fairly new industries, but that in

many' industries the equipment and detailed operations

remain about constant. Many notes were Jotted down on the

returned forms, indicating that the machines were undergoing

slight improvements but not constant or radical changes.

The return from a vifell-known printing supply house stated: 1/

The equipment in the println(: industry is not
under constant change but is subject from time to
time to improvements.

Comments such as, "Do not change radically or undergo

only gradual change,” appeared on 12 inquiry fo 2?ms. A

question causing such comment demonstrates that it was

poorly constructed and should have been worded to give a >

more definite and easily answered response.

Consernlng the problem of breakdown of a process, 77

industrialists felt that operations were the first break-

down and 25 felt that Jobs were the better division. A few

manufacturers interpreted the word '’breakdown" to mean mal-

function or collapse and in such cases gave an answer that

is not applicable to this study.

Questions 7 and 8—A most Interesting revelation in

IT John A. Baclrus, American Type Founders Sales Corp. , 200
Elmora Ave., Elizabeth, New Jersey.
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this study comes from the reactions of the manufacturers to

the beginning worker qualifications of manipulative skills,

industrial information, and work habits. The following

table gives the total figures of the positioning of these

three traits;

Table 49. Rating the beginner qualifications

Qualifica-tion
Position
First

of Importance
Second Third

Manipulative skills 35 58 11

Industrial Information. . .

.

9 11 82

Work habits 62 32 10

The corrected order of importance of these three

qualifications to the industries participating in this

study is;

First, Work habits

Second, Manipulative skills

Third, Industrial infomat ion

From the figures in the above table it is readily

observed that work habits has almost a two to one ratio

over skills for the most important characteristic or qual-

ification necessary for the beginner in Industry. This fact

must be taken into consideration in all our shop activities

and especially in the experiencing of these industrial proc-

esses in the school industrial-arts laboratory.

Skills are important to the manufacturer and it must

be kept in mind that the three industries of printing.
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pottery, and, plastics placed skills in their first category.

Another consideration to note is that in all indus-

tries the qualification of industrial information was

placed in a very decided third position.

An Interesting comment on these three qualifications

was received from a glass manufacturer who stated;-^

Skills are definite assets, but most manufac-
turers find it necessary to provide their own training
under their own particular conditions and are conse-
quently Interested in knowing whether the beginner has
the proper attitudes.

The above statement is indicative of the thinking of

many industrialists when confronted with these three impor-

tant phases of training.

Table 50. Defining an industrial process

Definitions
Number of

times checked

a. A chemical or physical action which
brings about a distinct advancement
in the material toward practical use.. 55

b. A single or series of operations
which radically change the material... 44

c

.

A broad terra used to name a division
or trade in an Industry 11

d. A combination of (a) and %h) or a com-
bination of all tiiree (a), (b), (c)... 4

The results of this table show that no single defini-

tion can apply directly to all the processes in all Indus

tries. The suggestion that a complete definition would

ly H. M. Led air, Dupaul-Central Optical Company, Inc.,
Southbridge, Mass.
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embody the major elements of all three definitions is per-

haps the only complete answer to the definition of an indus-

trial process.

An important comment on the problem by an industrial -

ist—Mr. E. R. Andrews of the Hyde Windlass Company at

Bath, Maine, did not rank the three qualifications of the

beginning worker, but instead v/rote the following comments

which characterize a sound philosophy of education and

especially of industrial-arts education.

Give them /the pupils/ a chance for orientation.
It is not so much what you people teach or how you
teach it, as it is the information you offer on vari-
ous trades and types of work which are done in your
coimnunity or elsewhere which will lead the child into
fields in which he is definitely interested and can
enjoy a happy and prosperous life in his chosen field.
Methods teaching in school will in all probability
have to be corrected in industry due to the different
v/ays of doing things between one plant and another.
It v/ould seem that exploratory work on the part of the
schools, giving if you v/ill basic practice in as many
fields as you can offer and lectures, movies, plant
visits, industrial working cooperation, will give the
pupil the knowledge he or she needs to choose for
himself his own v/ork field.

Programs should be left broad and not specialized
at the age level you are dealing with. Leave the
specialization to the industries and trade schools,
after the pupil has had the best opportunity to make
his or her selection. <

Pew industrialists have had the interest and insight

to set down such a clearly defined and sound philosophy as

Mr. Andrews has written. If all teachers of industrial-

arts shops and pre-vocational activities had a similar

understanding and were attempting to attain the goals here

set forth, much progress would be made toward meeting the
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needs of the pupils in this industrial society.





CHAPTER III

APPLICATION OP THE PROCESSES

Values Derived From Process Experience

Summarizing: discussion of our ob.jectlves— In Chapter

I, page 4, there were listed some specific objectives of

our industrial-arts ctirriculum. These objectives were de-

signed to meet specific needs, purposes, and interests of

the pupils in our seconiary-school program. A closer exam-

ination of the items as listed on page 4 reveals that they

might be classified into groups of common and personal

needs. By common needs we mean those knowledges, concepts,

attitudes, and skills v/hich are needed by all pupils. While

achieving these common industrial needs in the school shop,

the student will begin to develop some personal needs, pur-

poses, and interests of his own which the school shop pro-

gram must attempt to satisfy. Some of these personal needs

may deal with an occupation which he desires, an applica-

tion of some tool skill in his home, or perhaps some per-

sonal item of furniture which he wishes to build.

These common needs may be divided into three main

categories: (1) industrial and occupational needs, (2) con-

sumer needs or standards of evaluation, selection, utiliza-

tion, and consumption of industrial products, and (3)

exploratory and investigative needs, as hobble's, crafts,

and handy-man abilities.

It is the contention of most teachers that we must
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choose to satisfy these stated needs of the student in one

of two ways; either hy an academic, rot e -memory, blackboard-

teaching approach, or by a vitalized activity program based

on the experiencing of the Important Industrial processes

in the school's Industrial laboratory. The reader may

judge for himself which of these two methods offers the

better learning situation and will be more beneficial to

the student.

In the following paragraphs, we will discuss the con-

tributions which the processes may make to these general

areas of pupil needs.

Opportunity for broad industrial experience—When we

speak of a broad industrial experience, the thought often

comes to the mind of the reader that so much material is to

be presented that no intrinsic value will result. Success

in this problem is dependent upon such carefully planned

teaching activities that the material will not be shallow

and sketchy but will offer functional material from a vari-

ety of sources. An example of using the processes in an

industrial-arts unit will be presented at the close of this

chapter and will attempt to demonstrate how a broad yet

functional industrial experience may be achieved in the

school shop.

Chapter I contains quotations from the writings of

leading educators stating that our Indus trial -arts expe-

rience should be broad in scope. Especially is this true
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in the Junlorrhigh- school grades where the Indus trial-arts

work is now formally organized.

The selection of processes from different industrial

areas as a basis for the manipulative activities will enable

the student to obtain a broad understanding and a variety

of experiences closely approximating industry. Any attempt

at specialization in these years would so narrow the youth’s

thinking that he would be hindered in later years from mak-

ing a wise occupational choice. As exploratory, our courses

should give basic industrial experience to all students and

should offer the opportunity to the interested student to

conduct further study to attain any individual or personal

goals which may have arisen from his shop .work.

Basis for an occupational choice—Many of the Indus

-

tria.l-arts students will undoubtedly go into the trades or

factories to earn their livelihood. By offering a broad

Industrial experience in the school shop, there is the pos-

sibility that a field of work will be presented which will

Interest the youth further. The school program should

attempt in this case to. provide him with the pre-vocational

skill necessary for later success in his chosen area.

It is important that the student be given a general

understanding of his industrial society and a picture of

many of its component parts. Along with this knov/ledge

about industry inhich is an absolute necessity, the student

must know his own abilities, interests, and limitations.
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The school will not have done its part in helping the hoy

to a successful and happy life if it has neglected any of

these real needs.

Since the returns from the inquiry form have so con-

clusively shown that the processes do offer a sound basis

for an occupational choice, it is evident that we must allow

the pupil to experience these processes in the school. He

cannot achieve as real or vital learning results from. the

academic approach to his occupational problems as he will

from the actual use of realla in these learning situations.

The processes offer the realia which will vitalize his

experience and make this learning situation of significant

importance to himself.

Contribution to work and worker appreciations—The

returns from the inquiry form also indicated that Industry

is interested in the development of satisfactory work

habits in the beginning v/orker. Our schools may contribute

much to this work habit development by our teaching and

administering of the shop.

Through a unit in production work, factory methods may

be studied and experienced.

The pupil personnel organization which handles many

routine jobs such as distribution of supplies, shop main-

tenance, tool room management, and clean-up duties is an

excellent tool in the hands of the instructor to develop an

appreciative understanding and spirit of co-operation among
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