THE DEVELOPMENT AND FEASIBILITY OF MASS
PRODUCTION AS AN EDUCATIONAL EXPERIENCE
IN INDUSTRIAL ARTS

Thesis for the Degree of Ed. D,
MICHIGAN STATE UNIVERSITY

Lee M. Smalley
1962



RARLIA S

This is to certify that the

thesis entitled

THE DEVELOPMENT AND FEASIBILITY OF MASS PRODUCTION
AS AN EDUCATIONAL EXPERIENCE IN
INDUSTRIAL ARTS

presented by

Lee H. Smalley

has been accepted towards fulfillment
of the requirements for

—Ed. D, degree in_Education

Date@?gz/ /7/2,

0-169

LIBRARY

Michigan State
University




ABSTRACT
THE DEVELOPMENT AND FEASIBILITY OF MASS PRODUCTION

AS AN EDUCATION EXPERIENCE IN
INDUSTRIAL ARTS

by Lee H. Smalley

Industrial arts, as does every subject matter area,
needs td re-evaluate constantly its philosophy, content, and
methods. In examining present practices of teaching indus-
trial arts, one is struck by the similarity and singularity
of the method used--the project. Sound educatianal practice
varns of such heavy reliance upon one method of organizing
instruction, so that teachers do not even recognize alter-
natives. The subject matter presented is generally that
which can be "worked in" while the student is constructing
his project. AIndustriai arts, drawing its content from
industry, needs a broader framework to meet more adequately
the challenge of a changing technology.

Industrial arts as general education implies accept-
ance on‘tho part of educators of the contribution of indus-
trial arts to the total school ecurriculum, as well as
understanding on the part of industrial arts teachers of a
philosophy and the objectives of general education. Neither
proposition 1s supported by present practices.

The objectives of industrial arts, as accepted for
this study, are the ones proposed for general education by

the Educatlonal Policles Commission;! Self Realization,
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Human Relations, Economic Efficiency, and Civic Responsibility.
B} analyzing these objoctlves and translating them into
student behavior, a direction may be found that will include
industrial arts as a significant subject in the public school
curriculum.

If industrial arts draws its content from the indus-
trial demands of the socliety, then industries or segment of
them will have to be surveyed and analyzed in order to derilve
the scope of the content. One of the dominant features of
the present day industrial scene 1s the mass production of
goods. This development has been taking shape for many
years, though almost totally ignored by industrial arts
teachers.

Understandings, skills, and information about mass
production cannot be "worked in" as each student makes his
individual project. The unit méthod of organization is
appropriate for this kind of instruction. A dofinlte‘tine
is set aside to teach about mass production; objectives are
identified, content selected, teaching methods proposed, and
evaluation procedures worked out.

To test for feasibility, several industrial arts
teachers were asked to teach a unit on mass production in
one of their classes. The writer observed and evaluated
their endeavors. A written test over knowledge of mass
production was given to students who had participated in a

mass production unit. This test was also given to control
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groups, or if no control groups were avallable, a pre-test
and a post-test were given to the experimental group.
Generally the experimental groups scored significantly higher
than the control groups, who had no organized contact with
mass production.

Based upon the response the author received from
teachers who were willing to teach a unit on mass pro-
duction, 1t would seem that industrial arts teachers are
willing to improve their teaching, especially if a littile
assistance 1s offered. Using average teachers, facilities,
and students, a product may be mass produced in an industrial
arts laboratory and significant behavior changes can take
place because of it. Generally, the only important change
that needs to take place in order for a mass production
experience to be included in the industrial arts curriculum

is in the values of the industrial arts teacher.

'Educational Policies Commission, The Purpoge of
cation in Apmeri (oY) (Washington, D.C.: National
Education Association, 193
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PREFACE

The constant need to re-evaluate goals and practices
of education in light of new conditions and forces in our
soclety has always been a motivating force for change in
educational institutions. This is all the more true in
these times of rapid technological and social change. New
generations, viewing their society with new eyes, need to
blend their views with the ideas and skills that have been
previously developed. With this aim in mind, the writer em-
barks upon the present undertaking.

Encouragement and a challenge has come from faculty
advisors: Dr. Walter Ditzler, formerly of State College of
Iowa; Dr. R. Lee Hormbake of the University of Maryland; and
Dr. John Fuzak of Michigan State University. To the re-
mainder of my doctoral committee, Dr. Charles Blackman, Dr.
George Brandon, and Dr. Orden Smucker, plus Dr. Lawrence
Borosage and Mr. C. Blair MacLean of the Industrial Education
Service, there 1s an acknowledgment of their influence.

Wives always seem to have an important part 1in a
person's professional l1ife, and Helen is no exception. This

is an opportunity to formally say "Thank youl!l"
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CHAPTER I
INTRODUCTION
e he

Industrial arts, because of its relatively recent
emergence as a subject area for inclusion in the purriculun
of the public schools, 1s under pressure to remain dynamic
in relation to our changing society. The re-evaluation that
followed Sputnik, the increased demand for more tax monies by
all departaents of the government, and the higher cost of
education have all had their impact on newer areas of the
curriculum. The very fact that industrial arts relates to
the industrial aspect of our democracy i1s enough to demand a
constant look at its carriculum.

Continuing study of the curriculum in American
schoole 1s highly important. Not only 1is 1t essential
that prospective teachers have a good understanding of
curriculum principles and practices before undertaking
the responsibility of teaching; it is important also

- that teachers in service constantly review and refine
thelr conceptions of what the curriculum should be.
This 18 especially true in American schools because of
a great pioneering undertaking in which we are engaged
in attempting to provide appropriate education for all
the children of all the people extending through the
elementary and secondary perliods in a common program.
Great progress has been made towarq this goal, but
many problems remain to be solved.

'aalen J. Saylor and Wm. M. Alexander,
Plapning (New York: Rinehart and Co., 1954), p. V.
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Although the writer had taught and observed units on
mass production previous to this study, there was & need to
provide more examples of what industrial arts teachers would
do 1f they were to teach a unit on mass production. There
was also a need for a model unit to be proposed so that
others could be judged against it. The examples of a unit on
mass production that have appeared in the literature are
mostly personal experiences the teachers wish to relate. 1In
only one instance in approximately 30 articles that have ap-
peared in magazines during the last ten years has any mention
been made of why such a unit was taught. In no cases were
specific objectives defined nor were there any illustrations
of evaluation procedures or instruments. What has been
written then are personal, fragmented experiences that are
of little use to a'teacher starting to plan, organize, teach,
and evaluate a unit on mass production.

The content of industrial arts in the public school
has tended to reflect the patterns of industry that have been
prevalent in the past. Wood, metal, and drawing have formed
the core of the offerings, even though these may not be
appropriate for every situation. Slowly other content areas
are beginning to take their place: electricity, plastics,
mechanics, and graphic arts. The latter are still in the
minority as far as number of offerings are concerned.

The method of organizing instruction in industrial
arts has been limited generally to the individual take-home



project. Although teachers generally feel this method is
adequate, a closer examination will usually reveal that
important aspects of a comprehensive curriculum are missing,
or not being emphasized. If a variety of educational experi-
ences are to be included, then the organization of instruction
will have to be flexible enough to accommodate this variety.
There 1s a definite need in industrial arts for a continuing
re-evaluation of the content and organization to keep pace
with our changing technology.

Many industrial arts teachers have gotten into a
habit sometimes ascribed to a physical education teacher who
will "throw out a ball" and that is the end of his teaching.
The 1ndividual interest take-home project has provided &
ready device to capture the enthusiasm of many students, re-
gardless of what may or may not be learned. Wwhen the indus-
trial arts teacher says, "0.K. let's go to work!" it becomes
a familiar and welcome orj., A look at the planning books of
industrial arts teachers would reveal many of theam composed
of "work on projects" for weeks at a time, or else not filled
in At all. The majority of industrial arts teachers still do
not use a textbook. To say the least, the industrial arts
teacher has generally become careless in planning and
organizing his teaching, relying rather on a day-to-day off-
the-cuff kind of a preparation. The mission, responsibility,
and content of industrial arts demands more than that from

an industrial arts teacher. This study will attempt to show
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that 1f something 1s valued, i.e., mass production, it takes
work, planning, and organization to accomplish something
significant. Good teaching just does not happen.

Industrial arts must constantly build upon one of 1its
traditional and inherent strengths; the possibility of pro-
viding students with concrete experiences rather than with
merely verbal ones. The concept of mass production can best
be learned by the maximum involvement of the learner in
plannipg, organlizing, designing, producing, assemblying, and
distributing & product by assembly line techniques. This
study will attempt to show why this is important and how

this may be accomplished.

Method f Research

"While there may be countless ways of uncovering
ovidonc§ and of analyzing and classifying it for purposes of
research, they can all be described broadly under four head-
ings: (1) documentary or historical research, (2) experi-
mental, (3) desoriptive research or the survey, and (4) the
case study."2 All four of these techniques were used in this
study.

Documentary research techniques were used in developing
& eoncept of general education, in orienting industrial arts
as a part of general education, and in developing a curriculum

that 1s appropriate for industrial arts. In these areas, and

2pyrus Hillway, Int 1 ° (Boston:
Houghton Mifflin Co., 1956), p. 125.



others as well, the literature on the subject was examined
and a summary of relevant i1deas presented.

Experimental techniques were used to determine the
significance of the differences in information about mass
production between groups of students who had participated
in a unit on mass production and those who had no formal
exposure. to mass production. The t-test was used to test
the significance difference between the means of the two
groups.

Pescriptive research, or a survey, was made of the
opinions of students and teachers who had participated in a
unit on mass production. This was given at the conclusion of
gpe unit and was concerned with their opinions on the
appropriateness, strong and weak points in the unit.

A case study approach was used in describing the 11
units on mass production that were observed and evaluated by
the writer.

The industrial arts teachers who participated in this
study were selected in a number of ways. Names of public
school industrial arts teachers iho might be interested in
teaching a unit on mass production were solicited from
teacher educators at Michigan State University. Other names
were added so that a form of a stratified sample was developed.
Care was taken to see that teachers were represented from
larger city systems to smaller rural schools, that they
ranged in teaching experience from one year to those who had



been teaching for some time, that a variety of industrial
arts courses were represented, and that there was a range
from 7th to 12th grade. Twenty-four teachers were selected
with the additional criterion of teaching within a radius of
about 45 miles of East Lansing, Michigan. Letters> were sent
to these 24 teachers on August 24, 1959. A reply rorn4 was
enclosed asking the teachers what they knew about mass pro-
duction and if they would be willing to teach a unit on mass
production. Sixteen replies were received and 11 of these
expressed a desire to cooperate with the writer in teaching
a unit on mass production. These 11 were sent follow-up
letters requesting that a meeting be arranged where this
could be discussed more fully. After meeting with the 11
teachers individually at his school, each agreed to include
a unit on mass production in at least one of his classes
during the school year 1959-60.

The writer made three requests of the 11 cooperating
teachers; (1) that the mass production project be assembled
by an assembly line process, (2) that the writer be allowed
to evaluate the unit, and (3) that the writer observe the
unit during its operation. All other declsions concerning
the organization and teaching of the unit were left up to
each individual teacher to decide. The writer acted as a

consultant, helping the teachers when asked, and as an

33ee Appendix II.
43ee Appendix III.



observer, recording impressions of what was taking place
during the unit. The writer visited each school at least
three times during the unit. These visits ranged from one
hour to a full school day. When necessary, or possible, more
than three visits were made.

These public school experiences were used in two ways:
(1) to provide examples of teaching techniques and organiz-
ational patterns that could be incorporated into a model mass
production unit the writer includes in Chapter V, and (2) to
evaluate and compare what the selected public school teachers
did with the model unit the writer recommends.

With some of the classes that participated in this
mass production experience a pre-test and a post-test5 were
given to see 1f any changes in behavior could be measured.
Where possible an experimental and a control group were set
up and the measurements taken from both groups. Inatruments6
were developed to get opinions from the teachers and students

participating in this study.
or za of the e

In Chapter II, "Some Factors Affecting Curriculum
Development in Induatrial Arts," a concept of general edu-
cation 1is develéped. Induatriai arts as general education

implies an understandlhg of a philosophy of general education

SSee Appendix IV A.
63ee Appendix IV B and C.



that will necessitate a place for industrial arts to contri-
bute. A curriculum in industrial arts must be developed
from this rationale.

Since it would be impractical to attempt to develop in
detall the whole range of educational experiences that could
be inecluded in a comprehensive industrial arts program, one
segment of our industrial soclety was abstracted to emphasize
and to 1llustrate curriculum planning in industrial arts.
That segment 1s the concept and operation of mass production.
Chapter III, "Educational Implications of Mass Production,"
1s devoted to‘tracing the histcrical development of mass pro-
duction, its relationship to general education and the appli-
cations that may be made in teaching industrial arts.

Chapter IV, "Some Educational Experiences in Mass
Production," 1s a disoription and an evaluatlion of the 11
mass produciion units that were organized and taught by
publiec school industrial arts teachers. The author's
recommendations for a teaching unit on mass production are
presented in Chapter V, followed with the suamary, conclusions
and implications.

The appendices contain forms used in the study, data
collected from participating students and teachers, and
supplementary information on the 11 situations reported on

earlier in the study.



CHAPTER II

SOME FACTORS AFFECTING CURRICULUM DEVELOPMENT IN
INDUSTRIAL ARTS

A nce of Genera u

As a culture changes, so must the social institutions
that support it. Within the last 80 years there has been a
tremendous change in American life. In 1870 more than one-
half of the people were employed in agriculture while today
the rgrnerl represent less than 10 per cent of our labor
force. The number of persons engaged in the mining indus-
tries declined 28 per cent during the last 40 years, yet there
has been an increase in production by 38 per cent. In the
present labor force of 70 million people, less than 5 per
cent are employed as laborers. The craftsman has given way
to the mass producer, which is now being characterized by
the automated dial watcher. Iron has given way to steel.
The transition from steam to gas to atomic power has occurred
during this period. The rise of Big Labor, the shorter work
week, increased mobility, and a higher standard of living
than any people on earth, has been accomplished within the

life span of our older generation.
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These changes could be added to, but certainly there
is no disagreement that important changes have come about in
fairly recent years. The importance of these changes 1s in
the effect they have had on education, particularly at the
secondary level. The two most dramatic changes in secondary
education have been the enormous numerical growth of the high
schools, and the enlargement of the school's functions. The
increased industrialization of America has raised the age of
entry into the labor market and has demanded a higher level
of skills from the workers.

"In 1880, there were approximately 110,000 youths en-
rolled in American high schools. In 1950, the corresponding
secondary school grades enrolled approximately 5,700,000
students. The fiftyfold increase in secondary school
attendance during the past 70 years compares with a three-
fold increase in total population during the same period."1

With this influx into the schools, or rather with a
larger percentage of students staying in schools longer,
teachers were faced with a wider range of abilities, interests,
and ambitions. This was partially compensated for by the in-
crease in the number and variety of course offerings on the
secondary level. Proportionally there were as many additions
to the curriculum as there were increases in the number of

students enrolled in school.

'Educational Policles Commission, Education for All
Youth (Washington, D.C.: National Education Associ-

ation, 1952), p. 3.
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At the rate of 8lx courses each academic year 1t

would take a student almost 46 years to complete all

of the 274 courses offered by the high schools in 15

or more states in 1948-49! At the same rate a stu-

dent could have finished all the courses offered in

1889-90 in a maximum of slx years.?
Courses were dropped, sub-divided, and added, but the general
trend was away from the strictly college preparatory cur-
riculum to one that would more adequately meet the needs of
all children.

As it became inoreasingly clear that the schools

would have to prov;de for the great masses of children, rather
than for just a few, the organization of the curriculum became
more important. As the elective system became more popular
in the high schools, there needed to be some compromlse
between & completely required and a free elective system.
As the high schools also became the "common" schools, there
wag the obligation to transmit some éonmon body of knowledge
and skills to all of the students enrolled. Some students
were physically separated, mainly into vocational schools,
while others were in the same building but following differ-
ent "tracks" or curricula. These different tracks usually
woro‘oonposéd of different courses leading to different
goals, as their names implied: College Preparatory, General,
Commercial, Industrial, or Vocational.

The comprehensive high school attempted to work this

out by requiring a number of courses that everyone would

270hn F. Latimer, ' ened to Our High Schools?
(Washington, D.C.: Public Affairs Press, 1958), pp. 47=-48.
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take, and then leaving time for a student to choose some
electives. This position 1s expressed by James B. Conant:
"Recommendation 3 - Required Programs for All

A. GENERAL EDUCATION: The requirements for gradu-
ation for all students should
be as follows:

Four years of English, three or four years of
Social Studies - including two years of History
(one of which should be American History) and a
senior course in American problems or American
Government - one year of Mathematics in the ninth
grade (Algebra or General Mathematics), and at
least one year of Sclence in the ninth or tenth
grade, which might well be Blology or General
Physical Science. By a year I mean that a course
is given five periods a week throughout the
academic year or an equivalent amount of time.
This academic program of general education in-
volves nine or ten courses with homework to be
taken in four years and occuples more than half
the time of most students, whatever their
elective programs.

B. THE ELECTIVE PROGRAM:

The other requirement for graduation should be
successful completion of at least seven more
courses, not including physical educatlion. All
students should be urged to include art and music
in their elective programs. All students should
be advised to have as their central core of their
elective programs significant sequences of courses,
either those leading to the development of a
marketable skill or those of an academic nature.">

Conant makes the common assumption that the general
education of students is met through the required courses.
If 1t 1s required 1t is general education, 1if it 1s elective
it 1s something else. This does not seem t0 be a realistic
position for determining what is general education. 1Is

3James B. Conant e American High Schoo (New
York: McGraw-Hill, 19595. PP. 47~
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learning to type a part of general education? Typing may be
a marketable skill, or only used for personal use.
The general - whether it be a course to take, an

atmosphere to be atriven for, a heritage to be glimpsed,
an outcome to be achieved, a need to be fulfilled, a
problem to be solved, a vision to be shared, a heart to
be stirred - must be so conceived by a faculty that all
pupils have a chance to participate in it. No other
meaning of general education is Rurficient for the task
facing the American high school.

General education is something more than a list of
required courses, of sacred subject matter that can be put
into neat bundles and labeled "general" or "specialized."
Much of the separation has to éone from the learner; how is
he going to use this information, this ekill, this 1ldea?

But the learmer does not classify his 1life into general and
specific, it is all one 1life. So the difference has to be
an organizational, and sometimes an administrative, one.

General education is not an attempt to make everyone
into the same mold. As people get more and better education,
they move together as well as apart. The moving apart, or the
being different, 1s not only related to the person's occu-
pational cholice, but also rightly belongs in general education.
For instance, everyone should have a chance to participate in
the expressive arts, but this does not mean that everyone has
to attain the same proficiency in playing the violin, that
everyone has to play the violin, or that everyone has to

play a musical instrument, but that everyone should have the

4Auociat.ion for Supervision and Curriculum Develop-

ment, What Shall the High Schools 1§§og? (Washington, D.C.:
National Education Assoclation, 1956), p. 172.
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chance to participate in the expressive arts. Such experil-
ences would tend to naké people different although they are
shared experiences, represent a common body of knowledge,
and are products of our cultural heritage.

The philosophical foundations of general education
determine to a great extend the content and method to be in-
cluded under the heading of general education. The rational-
ists and neo-humanists rely on "the great tradition" of
Western Culture for their body of kmowledge. The general
education program in the secondary school is merely a down-
ward extension of the traditional college program of the
liberal arts; however, the instrumentalists in education
believe that the data from psychology and the social sclences
provide the clues for making up a school program.

The intention of the new program 1s not simply to
sharpen the reasoning powers of the student or to in-
crease the powers by which he can serve his own
particular ends, but to make him an active element in
the creative change of the society around him. It
seeks to mesh the individual and social aspects of
education in such a way that the sensibilities of the
private person and the commitmepts of the responsible
citizen are developed together.

The position taken by the instrumentalists seems to
be more defensible in the 20th century. It takes into ac-
count not only where our society has been, but where it 1is
going. The subject matter would not be limited, but rather

unlimited, for it would allow for any material to be presented

SNational Soclety for the Study of Education, General
Edugation, Pifty-first Yearbook, Part I (Chlcago: University
of Chicago Press, 1952), p. 43.
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that would produce a better citizen in our society. General
education must look constantly both to the individual and to
the soclety for its direction.

General education is based upon the recognition that
schools are obligated to provide instruetion planned to meet
the 1ife needs of students, not just academic scholarship or
preparation for the professions. It 1s intended for every-
one, and concerned with the total personality of the student.
Generally it is concerned with the non-specialized activities
of the student, but still recognizing that each person has
to contribute to society and, usually, earn his own living.

The objectives of general education which seem to the
author to have had the most impact upon the school program
are those published by the Educational Policies Commission
in 1938. They seemed to have the same impact the "seven
cardinal principles" had when they were first published in
the 1918 Report of the Commission on Reorganization of

Secondary Education. The 1938 report, The Purposeg of
Edqucation in American Democracy, proposed the following four

objectives for general education.

The first role, or phase of total behavior, is that
of the educated person. Conduct in this field 1s
centered on the personal development, growth, and learn-
ing of the individual. It includes his use of the
fundamental tools of learning, his health, his recre-
ation, his personal philosophy. The placing of these
objectives first in the list is not accidental. They
deal with the development of the individual himself.
In a democracy this field is of supreme lmportance.
Success in this role conditions one's success in every
other phase of life's activities. The purposes of
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education which fall under this section of total be-

havior will be referred to as The Objectives of Self-
Realization.

A second area 18 that of home and family relation-
ships with their immediate and natural extensions to
neighbors and community. Educationally the home 1s
the most powerful as it 1s perhaps the oldest, of all
soclal institutions. Good homes and good communities
are the basic units of democracy. The activities of
the educated individual which relate to these immediate,
person-to-person contacts are, therefore, grouped to-

gether in a section on The Objectives of Human
Relationship.

The next aspect of the activities of the member of
& democratic society includes the economic sphere - the
ereation and satisfaction of material wants. Here we
consider the education of the individual as a producer,
a consumer, an investor. The importance of such edu-
cation in providing the indispensable material basis
for ocomfort, safety, and even life itself 1is clear.
The objectives within this general area will be classi-

fied under the heading of The Objectives of Economic
Efficlency.

Finally, there are the activities of the educated
citizen. They involve his dealings with his government -
local, state, and national - his relationships with the
peoples of other nations, and his other "long distance"
contacts in large scale collective enterprises. This .
field of activity 1s served by educhion through The
0 ves of Civic Responsibilil

What is general education? It is impossible to ‘sum

up in a neat phrase all of the implications involved in this
eoncept. It 1s a way to organize and administer a curriculum
80 that students are improved, so as to improve soclety. It
is a way to select content so that students will be able to
apply this to the solution of their problems. It is a way

to have students share experiences, yet still bécono different.

6Educational Policies Commission, The Purpoge of
Educatio Ameri cracy (Washington, D.C.: National
Education Association, .19 » DP. 45-4T7.
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In tri ts as eral Educat

In the previous section an overview of general edu-
cation was developed. Consistent with this view would be the
twofold responsibllity of subject matter areas in general
education: (1) to provide a common core of learnings for all
students, and (2) to provide for students who would be
interested in, and profit by, increased specialization in an
area. The role industrial arts can play will be developed
later in this section, but first some definitions of indus-
trial arts will be examined to more clearly identify the area.

One of the original definitions, and one that seems
to have had the most lasting impact, was that of Frederick
Bonser in 1924:

The industrial arts are those occupations by which
changes are made in the forms of materials to lncrease
their values for human usage. As a subject for educative
purposes, industrial arts is a study of the changes made
by man in the forms of materials to increase their
values, %nd of the problems of life related to these
changes.

In 1937, in a bulletin from the U. S. Office of

Education, came this definition:

Industrial arts is a phase of general education
that concerns itself with the materials, processes,
and with the contribution of those engaged in indus-

try. The learnings come throgsh his study of
resultant conditions of life.

Trrederick Bonser and Lois Mossman, ;gﬂgg&:&g*yé;&g
for Elementary Schools (New York: Macmillan Co., 192%), p. 5.

8y. 5. Department of the Interior, Inggggzlgl_gggg -
t tio Am hools (Washington, D.C.:
U. S. Government Printing Office, Bulletin 1937; No. 34),

p. 1.
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The American Industrial Arts Assoclation in 1947
attempted to create a new definition that would more clearly
express the changing concept of industrial arts. Dr. William
Warner's contribution in this regard was as rollové:

Functionally, industrial arts as a general and

fundamental school subject in a free soclety is con-
cerned with providing experiences that will help per-
sons of all ages and both sexes to profit by the
technology because all are involved as consumers,
many as producers, and there are countless recre-
ational opportunities for all.9

He then elaborates on the scope, content, method, and
physical setting of an industrial arts program that would
implement his definition.

Dr. Gordon Wilber states that ". . . industrial arts
will be defined as those phases of gehoral education which
deal with industry--its organization, materials, occupations,
processes, and products--and with the problems resulting from
the industrial and technological nature of socioty.”‘o

In a class discussion in which the writer participated,
Dr. R. Lee Hormbake, at the University of Maryland, defined
the purpose of industrial arts as that of "helping boys and
girls meet their problems that confront thdn, particularly
as their lives are affected by the industrial aspects of our

culture. This industrial arts can do through work centering

9William Warner, "A New Type of Definition," un-

published paper adopted from The JIndugtrial Arts gg;g er
(March, 1947).

10gordon Wilber, Igdustri in Geperal Education
(Scranton, Pa.: International Text Book Co., 1954), p. 2.
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on tangible or concrete media, calling into play an optimum
of learning participation by the student in all phases of
the learning process.

If these definitions are representative of those that
have been formulated, certainly some patterns emerge that
should be of importance. First of all, industrial arts is
concerned with the productive enterprise of man. The scope
of the content covers all of our industrial technology, not
Just the mechanical trades. It is concerned with such areas
of our industrial technology as products, processes, occu-
pations, tools, materials, and organization. This 1s ac-
complished by working in one or more of these areas: wood,
metal, ceramics, textliles, graphic arts, mechanlcal drawing,
transportation or power mechanics, and electricity. The
ends to which industrial arts works are the same as any
other area in education, to provide the student with ex-
periences that will make him a better contributing member of
the democratic society of which he 1s a part by educating
him to his optimum development.

The functions of industrial arts may be more clearly
expressed by using the four objectives of general education
as adopted by the Educational Policies Commission and out-

lined in the previous chapter.

The Objectives of Self-Realization

Some of the current literature reveals objectives,
aims, methods, and content that seem appropriate under this

objective.



20

"It seems quite obvious that improvement in the
oritical thinking abllity of every individual as applied to
the problems of democracy, nust be a paramount purpose of
industrial arts teaching."11

"I can foreseec a date which will be upon us far sooner
than we dare believe, a date when: Our students will be
primarily concerned with problem solving. As our society and
our technology become even more complex, our students cannot
be provided with a package of skills adequate for future
problem solving needs." 12

"Emphasis upon the development of the potentialities
of the individual will be of the same order in industrial
arts as 1n all other aspects of education in the school 1in a
donocracy."13

"To>bogin with, we look upon the shop room as a
laboratory where students can explore the medium of the tool
and the material. This includes the origination of an idea
through the entire processes that result in the product:

emphasis on creativity, problem solving, and aesthetlc tuto."‘4

" 50ohn Fuzak, "Analysis of Developments to Determine

Implications for Industrial Arts," The Industrial Arts Teacher,
XVII (November-Deceaber, 1957), p. 12.

12 arre K. Lahtl, "Design for Industrial Arts," The
Industrial Arts Teacher, XIX (March-April, 1960), p. 6.

13M. Ray Karnes, "Improving Industrial Arts Education,"

4vincent Napoleone, "Time for Awakening," Ipdustrial
Arts and Vogational Education, XLVIII (June, 1959), p. 177.
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In addition to the above statements, industrial arts
can make a contribution in the area of the individual's self-
realization by providing experiences to improve his work
habits and aesthetic apprecilation and to teach him to
practice safe procedures and to recognize good standards of
accomplishments. By providing the amount of individual help
that 1s usually found in an industrial arts program, this
may be one of the strongest areas of emphasis for industrial
arts as general education. The processes by which a student
solves problems is an important element in his education,
and probleam solving is receiving much more conslideration and
thought by industrial arts teachers than had previously been
the case. By utilizing the individual project approach,
individual needs and capabilities can be accommodated, and
the student's potential contribution can more adequately be

reached.

The Objectives of Human Relationships

This 1s an area of general education that does not
seem to lend itself to specific techniques and evaluation.
In an area such as industrial arts, where students ure Wwork-
ing together in one room, some immediate concern has to be
recognized in order for some work to get done. This, of
course, is in itself not enough. The immediate situation
must be compared and assocliated with other situations that
may occur out of school, or after the students leave school.

This has been generally recognized in the literature, as
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indicated by the following:

The third group includes a reasonable willingness
to cooperate with others and to have consideration
for their convenience and welfare, a reasonable re-
liance on one's own ability. When properly organized
and properly presented these industrial arts experi-
ences provide excellent opportunities for exploration
and guidance. !

In the 1living, moving situation of the industrial
arts laboratory, the student has an opportunity to be
honest with himself and with others in the care and
return of equipment, checking out and use of materials,
tabulation of cogts, and sharing of locker space with
other students, !

Sociologically, each pupil should develop as one
of the group. The somewhat informal organization of
the industrial arts class makes possible many oppor-
tunities for working with others. . . . Both leader-
ship and followership can be developed. By partici-
pating in a well organized personnel plan, the pupil
comes to feel that he 1s a part of the group, that
his efforts and contributions are accepted, and that
his worth 1s recognized. Working with others on a
common pro%eot also helps to develop a sense of
belonging.

As educators try to structure experiences so that
students learn how to live and work together, certalnly the
industrial arts laboratories provide a natural setting for
them to engage in activities that will attempt to fulfill
this objective. Small group projects will help to focus
attention upon this area, for when several people have to

work together, sharing faclilities and making decisions, the

15U. S. Department of the Interior, Indugtrial Arts -
l_l.IE12Z2I2&_ILQD_IB.AEEILQQR.EQQQQLQ p. 57.

Departnent of Public Instruction, ;gg_;;;_g%g%;gg
_g.r_ﬂgg_nnu_m_m (Des Moines: State of Iowa, 19 P

17wllber, Industrial Arts 4in General Education, p. 40.
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probleas of relating to others will be enlarged, and, it 1is

hoped, then diminished by good teaching.

The Objectives of Economic Efficiency

When general education is looked upon as assuming
some of the responsibilities of preparing people to enter the
world of work, then the objectives of economic efficlency take
on a new and added importance. Industrial arts 1s many times
confused with vocational education, and unfortunately the
literature, and leaders in the field, sometimes do not clarify
the difference between the two aspects of education. Because
industrial arts students work with industrial materials and
procedures, it is assumed by some that this is done in order
for the person to learn the skills of the occupation assocl-
ated with the materials and processes. This assumption is
true to the extent that students should become acquainted
with occupations in the area in which they are working, but
this 1s also true of students in science, English, soclal
studies, etc. But, as 1s pointed out in the present chapter,
this 18 not the only function of industrial arts.
Some authors have indicated the responsibility of
industrial arts as follows:
The value of basic mechanical resourcefulness has
been increasingly apparent during the rapid expansion
of technological work and scientific progress of
recent years. The ability to do has become equal in

lmportance with the abllity to think; and often dis-
covery, research, and planning can be carried out
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only plece by plece to the degree that mechanical
and manépulative work accompany theoretical develop-
ments. !

In the developmental phases of the basic and ap-
plied sciences, a relatively few top-level people
carry the responsibility. But the effective pro-
duction, application, use, and maintenance of the
instruments, machines, and goods which results re-
quire technical competence on the part of the masses
of the people. A primary personal and social contri-
bution of industrial arts is preclisely this dual
task; namely the development of technical competence
among the millions and the discovery of a variety of
technical talents. These goals can be achlieved only
if children and yogth are provided with representative
experiences . .

"If we will construct our program for the technology,
then vé must concelve of a subject matter representative of
the new industry, as well as appropriate to the new lelaure."zo

Preparing to make an intelligent choice of life-work,
becoming & more literate consumer, recognizing problems re-
lated to organized business and labor, etec., are certalnly
important aspects of students' education. The traditional
relationship with federally subsidized vocational educatlion
has been that of exploration, and basic preparation, for a

vocation. Industrial arts was generally for junior-high

school students so that they might try out and select an

'SEmanuel Erickson, Zeachlne the Indugtrisl Arts
(Peoria, Ill.: Manual Arts Press, 19 » Do 254.

19R Lee Hornbako, "Professional Growth in Industrial

Arts Education," The Industrial Arts Teacher, XIX (Noveaber-
December, 1959), p. 50.

2°Delnaf Olson, "A Call to Industrial Arts," Schoo
Shop, XIX (June, 1960}, p. 10. ‘
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ocoupation in which they thought they could be successful.
Industrial arts was a screen and a feeder for the high school
vocational curriculum. This relationship 18 becoming less
important as more people see the broader 1mp1icationa of
industrial arts as general education, its direction, and

goals.

The Objectives of Civic Responsibility
Civic responsibility may be characterized by the term--

participation. A democracy 1s founded upon the principle of
citizen participation in the affairs of state. The nature
of the problems that may be i1dentified in industrial arts,
the concreteness of the material and the laboratory or shop
environment demands an involvement of the learner--clitizen
in the tangible solution of the problem. If this 1s done
eonsciously by the teacher and the students are aware of
this facet of industrial arts, a great contribution to the
civie responsibility of future citizens may be made.

Other industrial arts responsibilities in this area
includes: seeing present-day industrial events in some
historical perspective, becoming oriented to thé physical
world, and appreciating what scientific advancements mean to
a soclety. What does a porion need to know to be an American
citizen? Certalnly knowledge of our industrial technology
and the.productlvo enterprise of man is an area that needs
to be considered in the education of our future cltizens.

Following are some concerns that other people have had about
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this responsiblility of industrial arts.
"The cultural, social and economic implications of the

use of ﬁools and materials will receive much more attention

in the preparation of teachers of industrial education."z'

A course, Modern Industry, 1s avallable to the
upper-undergraduate industrial arts students. The
course provides an overview of manufacturing indus-
try in the American social, economic, and cultural
pattern. Representative basic industries are visited
and studied from the viewpoints of personnel and
management organization and control, industrial re-
lations, communications, production practices, distri-
bution of products, and other essentials of importance
in teaching Indultria; Arts as an indispensable phase
of general education. 2

Vhen production--the quantitative--becomes the
means to the qualitative we shall be entering the
third phase of industrial relationship, the phase
in which man can proclalm that the machine serves
man, not man the machine. I have thus tried to show
how the problem of industrial arts education is the
same problem in the schools as in the shop. It 1is
the problem of putting knowledge to work in order
that the arts which the few have enjoyed in the
past may now be avallable to all. To bring this
about would amount to affecting a major revolution
in American iife, & revolution in the democratization
of the Arts.

We may approach social purpose or social function
in two ways. In one sense we may work toward having
the pupil come to understand and accept the responsi-
bilities inherent in his culture. Or we may view
social purpose as the optimal development of the
learner s0 that he may make his own unique

2'w1111an Micheels and Wesley Sommers, The Minnesota
Plan fo dustri 8 he [ (Bloomington:
McKnight and McKnight, 1958), p. 23. .

22Aner1can Council on Industrial Art Teacher Edu-
cation, e Pr es (Bloomington: McKnight and
McKnight, 19 s P. 53.

23Henry Herrmann, Art and Industry (Hashiniton, D.C.3
American Industrial Arts Association, 1956), p. 14.
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contribution to his culture. We, in industrial arts,
can use both avenues.

Some of the objectives of civic responsibility may be
realized by involving students in the problems, products,
and processes of modern technology. The materials that are
used should reflect as closely as possible those used in
commercial products. In ceramics the students cannot "pinch
a pot," thinking that this is the way much of the commércial
models.aro produced. They cannot set type by hand in graphic
arts, thinking that this 1s the way newspapers and magazines
are published.

The potential of any subject field to fulfill its
mission will depend upon the imagination and competence of
the teachers and leaders in the field plus the support and
recognition they receive from other areas of education and
the lay public. Industrial arts has not been recognized by
the people in general education as providing a significant
experience for all students in the public school. The role
of industrial arts has been conceived as assuming some
responsibility for the education of the non-college bound
boy. As illustrated in previous quotations, there have been
many people in industrial arts who have sounded a warning,
issued a call, or shown a way that would make industrial
arts a more meaningful part of general education. It would

seem unnecessary and redundant at this point in the history

24Hornbake. "Professional Growth in Industrial Arts
Education," p. 14.
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of industrial arts to keep insisting that "Industrial arts
is a part of general education." What we need now 1s to
get other people to say this.

Industrial arts, through the contemporary content of
technology, has the opportunity to provide all students in
the public schools information, knowledge, and concepts
about our industrial democracy which 1s necessary to be a
functioning citizen in our future society.

Industrial arts, through the process of experiences
working with concrete materials and solving problems in a
laboratory situation, has the opportunity to provide all stu-
dents in the public schools with attitudes, skills, and in-
sights into the nature of learning and how problems are
solved in an industrial situation.

This 1s the challenge to industrial arts--to become
general education and to have some demonstratable results
80 that others are convinced. The increased cost of edu-
cation, the shortened time for social changes to take effect,
the increased demands of modern society upon education--all
of these are pressures on subject areas in the public
school to search out and find better ways of doing the Jjob
that 18 necessary. Industrial arte must meet this challenge
if it 1s to be a dynamic force in education.

How this challenge may be met, in the organization
of content, will be explored in the following section.
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velopmen b s ndustr Arts Curriculum

In the preceding parts of Chapter II a foundation has
been laid, in terms of objectives and the selection of con-
tent, for the teaching of industrial arts in the secondary
school. The need now is to transform these ideas into a
workable framework that will increase the effectiveness of
the industrial arts teacher.

Traditionally, industrial arts instruction has been
organized around an individual project. The rellance upon
only one method of organization has led to a restriction of
activities and objectives that are taught. The selection of
the project is either done by the student in terms of some-
thing he needs, wants or could use, or else is selected and
required by the teacher. This, then, forms the basls for
the content presented until the project is completed. The
problem, and the objective, for the student is to complete
the project in a satisfactory manner. If objectives for the
course had been developed earlier, they soon become clouded
over for both the student and the teacher, with the lmmedi-
ate, individual problems connected with the project. The
content of the course is then drawn from what the teacher
knows, and what the student needs to know in order to
complete his project.

In building a curriculum four maln areas are lmportant:
determining the objectives, selecting the content, organizing
the instruction, and evaluating the results. If the
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obJectives have been determined, then the next step is to
determine what is to be taught. If industrial arts is con-
cerned with the productive enterprise of man, from this,

then, the content is derived--the present day industrial
technology. Industrial arts courses are generally named
after materials or areas of industry: woodworking, metal-
working, ceramics, graphic arts, power mechanics, etc. The
teachers in these areas need t0o survey the flield in which they
are teaching in order to determine its essential features,

and to organize this material into some logical and convenlent

form.
Selection of Content

Surveys may be organized in a number of different
ways. The following are some examples of outlines that have

been used to organize materials gathered for a survey.

Survey of the Wood Industry
I. Organization and Operation of Wood Industries

II. Trees to Consumer Products
III. Processes in the Wood Industry

Iv. Tools of the Industry

V. Materlials of the Industry

VI. Occupations in the Industry
VII. Research and Problems
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Graphic t ustrie
I. Organization
II. Ocecupations
III. Tools
IV. Materials
V. Processes
VI. Products
VII. Problems
A Survey of Magnetigm and Electricilt
I. Milestones in Electricity and Magnetism
II. PForces Met with in Electricity and Magnetlsm
III. How Electricity 1s Made
IV. Electrical Measuren;nts
V. Control and Transportation of Electricity
VI. How Electricity 1is Used
VII. Electrical Safety
VIII. Employment Possibilities
A vey of the Met ndu
I. History of Metals
II. The Kinds of Metals
III. Sources of Raw Materials
Iv. Minins of Raw Materilals
V. Sneliing (ferrous)
VI. Smelting (non-ferrous)
VII. Alloying of Metals
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VIII. From Smelter to Semli-finished Product
IX. Manufacturing Methods and Tools
X. Metal Industries
XI. Occupations Involved
XII. OccupationalnOpportunities
XIII. Industrial Assocliations
XIV. Technical Publications

Survey of Power Mechanics

I. Alr
A. Design
B. Control

C. Propulsion
D. Socio-Economic

II. Marine
A, Design
B. Control

C. Propulsion
D. Socilo-Economic

III. Land
A. Design
B. Control

C. Propulsion
D. Soclo-Economic

IV. Space
A, Design
B. Control

C. Propulsion A
D. Soclo-Economic 5

25Theae examples are taken from papers submitted by
students in a graduate curriculum class the author taught,
and from the files of Dr. Kenneth Brown, director of the
Industrial Arts Education Division, State University College
at Buffalo, New York. .
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As teachers begin to look more closely at industrial
activities a whole new set of resources will have to be used
in order to survey an industry. Some selected sources of
information for an industrial survey are included in Appendix
I. As being a part of curriculum development, the survey
needs to be a continuous process of gathering information
and materials. Once the basic outline 18 set up, then new
additions may be made and incorporated into the basic
structure. One of the main contributions the survey may
make 1s to confront the teacher squarely with the question,
"Where do you draw your content?" The survey will actively
éngage the teacher 1in anaworing'thia question.

More than books and magazines will have to be examined
to even partially complete a survey. Flield trips will have
to be made by the teacher to industrial plants so that he
may talk to people working there. Some of the information
can be gathered by direct contact with people in industry,
and many valuable leads can be gained as to where to find
more information, or to learn about other aspects of the
industry.

Just to have a conglomerate of information and
materials included in a survey 1s only one part of developing
a curriculum. The instructional content should be selected

from the lurvey'in terms of:
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1. Objectives of the course, or of industrial arts

2. Time avallable for teaching

3. Maturity and abillity of the learner

4, Facllities for teaching

Tyler 1dentifies five principles in selecting learning

experiences:

1. The student must have experiences that give him
an opportunity to practice the kind of behavior
implied by the objective.

2. The learning experiences must be such that the
student obtains satisfactions from carrylng on
the kind of behavior implied by the objectives.

3. The reactions desired in the experience are with-
in the range of possibility for the students
involved.

4, There are many particular expefiences that can be
used to attain the same educational objectlive.

5. The same learning experience will usually bring
about several outcones.26
To select the content calls for some creative and
imaginative thinking. Patterns and trends must be recognized,
more important information must be separated from the trivia,
concepts, and generalizations must be identified, always with

the learner and the nooictj in mind. If gathering the

26Ralph Tyler, ¢ c (-] Curr
traetion (Chicago: University of Chicago Press, 1350),

Pp. 2" .
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information and materials is the job of a clerk and a
technician, then the selecting of the instructional content

is the Jjob of a professional person. Cholces that are made
here will determine the importance of the subject matter and
the impact 1t will have upon the students. No amount of
showmanship can cover up archaic or trivial subject matter.
The selection of subject matter cannot be left solely to the
textbook writers or to professors in colleges and universities,
but each teacher will have to do some of this himself., It 1s
hoped that in the future the literature in the industrial arts
field will be of more help to tho teacher than 1t has been in
the past.

While instructional content 1s belng selected, the
organization of this into a teachable pattern should be con-
sidered. As industrial arts 1s conceived there are two ways
in which this subject matter may be organized, around a pro-
Ject, or around a unit. The project approach has been
briefly explained and since this is historically, and pre-
sently, the predominate pattern for organizing instruction,

no further detalls will be presented here.
Organization of Content

An approach that is not new, except that it has not
found wideapread use by industrial arts teachers, is the

unit approach to teaching.
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Though not the most widely followed, the most
generally approved organization of instruction today
is the unit plan. It is still in need of much re-
finement and further development, but 1ts worth as
an instructional instrument is well founded in
practice.?

A problem of particular importance in teaching 1s the
organization of instruction. Traditionally, instruction has
been organized by 'lessons' or perhaps by textbook divisions
such as chapters, units, or parts. Teaching that 1s
organized in better conformance to principles of learning
includes related experiences 1in a basic division usually
called a 'unit of work,' or 'unit of experience,' or 'in-
structional unit.'28

It may be necessary here to distingulsh between some
different kinds of units. There are many different classifi-
cations that are proposed, but the two that run fairly con-
stant through most of the literature is the type used as a
source for many different kinds of situations and experi-
ences and the kind that is for a specific time, place, and
objective.

The regource unit, or as it is sometimes called,

the source unit, is an organized plan of suggestions
centered around some problem, which serves as a source
of ideas for objectives, planning, learning experi-

ences, evaluation, activities, and materials to assist
the teacher in planning the teaching of a unit.  The

2T0thanel B. Smith, William Stanley, and J. Harlan
Shores, Fundament of Cur um Development (Yonkers-on-
Hudson: World Book Co., 1950), p. 554.

2$Saylor and Alexander, Curriculum Planning, p. 9.
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resource unit contains far more suggestions than can
actually be used.

On the other hand, the teaching unit is the unit
as actually carried out with the children.29

The resource unit is derived from: (1) the objectives
or desired outcomes, (2) maturity of the pupils. (3) an area
of relevance to the learner, and (4) 1ts relation to other
experiences of the learner. It must also be flexible in its
organization and development. The teaching unit 1is then de-
rived from the resource unit, many times with the interchange
of 1deas between the teacher and the students through teacher-~
pupil planning. The teaching unit may be as rigid and dog-
matic as any other type of teaching, but the organization
easlly allows for other kinds of student-teacher relation-
ships.

The resource unit may be planned in different ways.
Most of the outlines are similar except for sl;ght variations.
The steps indicated below are not rigid operations to perform,
but each step must be developed with all of the other parts
in mind.

The following general plan is taken from Anderson and
seems to be best adapted to the kinds of resource units that
would be developed in industrial arts.

29Anderaon, Principle d Progedu Ccurrl m
Improvement, pp. 36ﬁ355.



I.

II.

38

General Plan for a Resource Unit

The Overview

This is a brief statement of the purpose and scope of
the unit. It should indicate the social significance

of the theme and 1ts relation to pupil needs.

The Objectives

These should be put in behavloral terms of what 1is ex-
pected of the student. Objectives should be capable of
being evaluated and more should be listed than are
possible to be achieved in any one teaching unit.
These behavioral objectives may fall into the following
categories:
A, Attitudes
This 18 a mind set or a readiness to react to situ-
ations in a certalin way.
B. Appreciations
This represents a feeling or awareness about the
value or significance of something.
C. Skille
This is something a person has learned to do with
ease and precision, either mentally or physically.
D. Understandings
Generalizations of experiences which are uded as

guldes to further experiences.
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III. The Development Sequepce

A sequence 1s necessary to provide a rich fund of re-

sources to which the teacher can refer in planning with

the group.

A. Approaches
This part of the resource unit needs to be as care-
fully planned as any of the others. This 1s a means
of stimulating the interest of students in order to
expand the scope and breadth of their interests, or
of using their immediate environment as: an oppor-
tunity for beginning and introducing the theme.

B. Planning with the Class
The most helpful part here would be in how the
planning will be done, how the teacher will handle
and direct the pupil-teacher planning phase, 1if
there 18 to be one.

C. Probable Learning Experiences
There should be more learning experiences than the
teacher can possibly use. There should be some
endeavor to anticipate some of the problems that
might come up if these learning experiences are
used. These experiences should be directed toward

the accomplishment of the obJectives.3o

3oAndernon. in d Procedur culum
Improvement, pp. 368-79.
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IV. Evaluation

Because this process comes toward the end of the unit
outline does not imply that procedures for measuring and
evaluating student progress comes at the end of the unit.
If objectives have been stated in terms of student be-
haviors, then it 1s much easlier to incorporate the
measuring techniques and instruments as an integral part

of teaching the unit.

V. Bibliomraphy

This should contaln an extensive but well selected list
of references that may be useful to the students. There
may be a different bibliography for the teacher's use.
If the unit method of organizing instruction is used
to teach industrial arts, how will it differ from the present
practice of organizing instruction around a project? It
would seem that the biggest difference would be thaﬁ with a
unit there is a unity of experiences, or a theme, that can
be organized around an objective. Rather than have the stu~
dents design and construct a project where the teacher would
try to work in related information, an amount of time would
be set aside to concentrate on one or two particular behavior
changes desired.
To achieve an outcome such as 'the student will in-
creasingly develop original, creative designs' a unit could

be structured with this as the main theme or objective.
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Each would know what was to be accomplished, and why it was
important to do so. Specific teaching methods could be
used, with all activities directed toward the outcome de-
sired. Nothing should be between the behaviors desired and
the suggested activities. Varied kinds of experliences are
appropriate within the unit, as opposed to the usual re-
striction that the individual project must be something use-
ful to take home. Some experimentation may be done where
the apparatus 1is later destroyed. Perhaps a scale model may
be made, or a group project may be appropriate. The ob-
Jective 18 specifically 'to develop original creative de-
signs,' not 'to make a project.'

These units are also flexible, changing from one grade
level or course to another by selecting different subject
matter and changing the techniques of teaching.

Each course will be examined with respect to ob-

Jectives. The teaching guldes will be developed
around major teaching units. This will provide for
flexibility as it becomes necessary in subsequent
years to shift units from one course to another or
in some way alter existing patterns in terms of
future plans . . .>!

Teachers may be as autocratic in using units as in
using projects, but the unit method of organizing instruction
can provide a framework for student-teacher planning.

« « « they can encourage cooperative student-

teacher planning in identifying pertinent central
cores, ideas, or themes, in formulating objectives

3’M1ehools and Sommers, The Minnesota Plan for
Industrial Arts Teacher Education, p. 30.
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and in organizing and implementing suitable curricular
experiences. Another important value lies in the fact
that units of work and unit teaching may give the
learner an increasingly active and responsible role in
curriculum building and in the total learning process.32

The unit method seems to be appropriate for industrial
arts for the following reasons:

1. Industrial arts teachers generally restrict their
activitlies to those that fit in with an indivi-
dual take-home project.

2. In so doing, several important objectives are
lost sight of, and are not taught.

3. By focusing attention on a few behavioral out-
comes at one time, the objectives of industrial
arts should become more meaningful in selecting
content and method.

Industrial arts, 1f it is oriented toward the ob-
Jectives of general education, selects its content froa our
dynamic industrial society and organizes this content around
a format that makes it effective for teaching and learning
and has the potential of fulfilling an important aspect of

a person's general education.

32gtephen Romine, Bujld he Hi cho 1
(New York: Ronald Press Co., 1954), p. 231.



CHAPTER III

EDUCATIONAL IMPLICATIONS OF MASS PRODUCTION

History of Mass Production

If industrial arts 1s to select its content from the
productive enterprise of man, then a glance at this aspect
of our soclety reveals some elements that stand out in bold
relief. The specialization of occupations, the bigness of
corporations, the rellance upon volume consumption, the im-
pact of governmental policies and spending, the standard-
ization of products, the rise of credit buying, and the
volume production of products are but a few industrial
themes that dominate the scene today.

In selecting content for industrial arts, rather than
for one particular course in industrial arts, a survey of
our society, rather than a survey of an industry will be
needed. In looking at the methods of producing consumer
goods one is struck with the necessity for producing pro-
ducts on a volume basis, and the techniques used in its
accomplishment. This chapter will attempt to explain the
background of mass production, how it relates to general
education and then more specifically how it may be utilized
and taught in industrial arts.

43
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Mass production as a means of economically producing
siailar items has an origin that undoubtedly dates far back
before recorded history. Such & highly complex social organ-
1zation as a modern mass production industry does not suddenly
spring into existence. The techniques, understandings,
skills, and values that contribute to a successful operation
have been built up for thousands of years. Analyzing some
of the ingredients that go into designing, producing, and
distributing a present day mass produced item points up the
sensitivity of the system. Each part is related and dependent
upon the other parts, so that the whole may function ef-
fectively. Tracing such concepts as precision, standard-
ization, interchangeability, specialization, mass communi-
cation, and distribution to their early recorded beginnings
is a revarding task, for it lays a foundation for a better
understanding of the present day workings of modern industry.

Before 1,000 A.D.

During this time, great strides were taken in establish-
ing civilizations in many parts of the world. Oﬁr conecern
here is for those inventions, developments, and concepts that
affected the lives of the people through the mechanic arts.
Some of the developments seem quite simple, in retrospect,
but yet a complex series of developments had to take place
before others could be completed. The Clepsydlia, or water
clock, is one example. This is a device over which a heavenly

body had no direct control. It offered man an independence
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he had not had before. This was a change from the natural
measurement of time to the arbitrary division of the day
into hours. "The instrument, in its primitive form, con-
slsted of two vessels. From one to the other water fell,
drop by drop, as the lower vessel filled, the water level met
hour marks on the inside."' It had reached Rome in 159 B.C.
and spread throughout the Roman Empire. The later develop-
ments included weight-driven models which showed an under-
standing of gearing. People's lives became involved with
the measured time, and so0 a very direct relationship between
the technics and the behaviors and values of a socliety 1s
established.

Lewis Mumford summarizes a list of inventions that
exiated before the Tenth Century.

Fire: 1its application in furnaces, ovens, kilns.
The simple machines: inclined plane, screw, etc.
Thread cord rope. Spinning and weaving. Advanced
agriculture, including irrigation, terrace-cultivation,
and soll regeneration (lapsed in Northern Europe).
Cattle breeding and the use of the horse for transport.
Glass-making, pottery-making, basket-making. Minlng,
metallurgy and smithing, including the working of iron.
Power machlines: water mllls, boats with salls,
probably windmills. Machine-tools: bow drills and
lathes. Handicraft tools with tempered metal cutting
edges. Paper. Water-clocks. Astronomy, mathematlcs,
physics, and the tradition of science. In Northerm
Europe a scattered and somewhat decayed technologlcal
tradition based on Rome; but South and East, from Spain
to China, an advanced and still active technology whose
ideas were filtering into the West and North through
traders, scholars, and soldiers.?

'Roger Burlingame, ckgrounds of Power (New York:
Charles Scribners' Sons, 19%9;, P. 15.

2Lewis Mumford, Techn 4 Civilization (New York:
Harcourt, Brace and Co., 193%4), p. 438.
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In 500 B.C., money had been produced by coining dies,
molten metal had been poured into hollowed-out stones, and
arrows were standardized to fit the same bow. Some of the
basic requirements for mass production were developed during
this time, in fact, much of what went on afterwards was only
a refinement of previous methods or putting together a differ-
ent relationship of ideas or techniques. Inventions, and
new discoveries are the combined work of much that has gone

on before, plus a small step forward.
1000 to 1865 A.D.

Our modern technology, as well as our social system,
was established during the period from 1000 to 1865 A.D.
Knowledge and information from scattered points around the
world were brought together, which made possible most of the
key inventions necessary to universalize the machine. "This
complex reached its climax, technologically speaking, in the
1Tth century, with the foundation of experimental scilence,
laid on the basis of mathematics, accurate timling and exact
measurement.">

By the 16th century, Florence and Venice had long
established a money economy, bookkeeping, bills of exchange,
and letters of credit. This gave rise to the baslis of
capitalism. Precision and standardization appeared in
military drill, in the formations and tactics of the army.

31b1d., p. 111,
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Gutenberg's use of standardized movable type in printing in
1450 was one of the great developments of this era for not
only 4id it provide for mass communication but the principle
involved influenced the production of other items. In Venice
in the 15th century the division of labor was perfected so
that as a new galley was launched, it went down the waterways
to be outfitted. Out of windows on both sides, men would
hand out supplies and small equipment so that by the time it
reached the end of the street, 1t was completely equipped.
Before 1700, gunpowder and the magnetic compass were
used by the Chinese, mechanical clocks were invented, cast
iron was developed, glass making was improved, iron drills
vere used for boring cannons, and Leonardo da Vincl made his
great contributions in such areas as centrifugal pumps,
rifled firearms, anti-friction roller bearings, universal
joints, spiral gears, and a standardized mass-produced house.
In the 18th eentury the rate of inventions and improve-
ments increéased rapidly. The use of the sclentiflic method
created a snowballing effect so that one invention begot many
more. Hatt'q steam engine would not have developed as rapldly
as it did without the assistance of James Black, & physicist
in the Royal Socliety of Edinburgh, who wedded sclence to in-
vention. A PFrench watchmaker devised a lathe in about 1740
for cutting threads on small metal screws used in watohoa,
and early in the 18th century, Thomas Newcomen developed an

atmospheric steam pumping engine. The first large scale
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demand ever made for absolutely standardized goods came in
this period when Louis XIV commissioned the textile industry
in France to outfit his army of 100,000 men in identical
uniforms. The big change in the 1700's was the Industrial
Revolution in England. Here was the start of our modern
industrialism, not technologically as much as economically
and socially. It is difficult to separate cause from effect
in the industrial revolution, for it is an interdependent
scheme. 3Some of the conditions of the times in England,
whether cause or effect, were: the sea trade bringing in
cotton and other raw materials, the change of peasants into
laborers by grouping small tracts of land into large holdings,
colonization which alded England to turn from agriculture to
industry, the lajlssez-faire philosophy of government whlch
made possible the exploitation of labor, increase in the
birth rate, great abundance of available labor, the increased
standardization in their soclety, capital being invested from
long distances, entrepreneur divorced from management, and
the setting up of codes that standardized industrial per-
formance. Hargreaves' "jenny" in 1770 made possible the
spinning of hundreds or'threads at one time. These were
moved into the home and formed the "cottage" industry. Work
was doke by the whole family at home. Richird Arkwright
first successfully applied power to the textile industry,
providing the link between aftisan and engineer, between
sottage and factory, between haphazard handicraft and timed

machine fabrication.
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The general unrest resulting from these factors
furnished a ready-made supply of cheap labor for the
mushrooming textile mills which followed the giant
growth of Watt's prodigy. From all over England,
low pald farm workers, vagabonds, paupers impelled by
the Poor Laws to rapid breeding, swarmed into the
already ocrowded towns. . . . It developed, however,
that by the time parents had discovered what the
factories did to their children, the rise of living
costs had made it necessary for the whole family to
work to support itself. By 1815, when Waterloo ended
the wars, the vicious circle was complete: all but
the very youngest children working thirteen hours a
day and the parents breeding more to increase the
family subsistence.*

In 1785, Le Blané, in France, used techniques of
interchangeability in constructing muskets. Still, in the
18th century, Henry Maudslay of Woolrich, England, converted
the lathe from being part tool to all machine by perfecting
the slide rest and incorporating the lead screw prineciple '
for cutting threads. Apprenticeships were decreasing because
of the rise in unskilled labor, through the factory systenm.
And 80, in the 1700's, there were uses and abuses of some
of the refinements and techniques learned in the attempt to
produce goods efficiently.

The scene shifts in the early 19th century to America.
Sam Slater, a migrant English apprentice who had worked in an
Arkwright factory, transplanted the textile industry to the
.Unitod States. Eli1 Whitney was given a contract in 1798 to
produce 10,000 muskets in two years for the United States
government. He did not fulfill the contract until four years

4Roger Burlingame, Bac : nd Power (New York:
Charles Scribners' Sons, 1949), p. 52.
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later for he had to build special machines, develop Jjigs,
standardize and make each part accurately, and use unskilled
workers doing simplified operations. Thlis was the most
complicated, and most successful endea&or in mass producing .
a manufactured article up to this time. This opened the
flood gates to the tremendous production that is still rising
in America, and the rest of the world.

The flow westward of skilled workers made necessary
their replacement by machines, the bigness of America demanded
quantity: wagons, firearms, plows, reapers, clothes, saws,
nalls, hinges, everything that the people needed to conquer
the frontier. There also seemed to be unlimited wealth,
freedom of thought, a growing and diversified market, and a
demand for social democracy, that could only be met by using
manufacturing methods pioneered by Eli Whitney. Standardizing
parts, making each part accurately by using special tools,
machinery, and jigs guaranteed the interchangeability which
American growth needed.

For example, Eli Terry and Chauncey Jerome installed
Whitney's system in their clock factory in Connecticut. In
1803, they had sold four wooden clocks at $25.00 each, but
in the years 1807 to 1810 they produced 5,600 clocks at
$5.00 each. One of the catalysts of all mass production 1is
mass communication. By 1830 the penny press, with its speed
and distribution, became necessary to standardize thought

through advertising in order to get a mass market. Many
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things were gained from foreign inventors and suppliers
during this period; there was almost no steel produced in
America even up to 1850, Joseph Clement of England buillt a
machine to plane metal surfaces, the Glonet brothers of
France used this to plane the teeth of gears, and Palmer of
France produced a more accurate micrometer. What Americans
did learn they put to good use. Samuel Colt first had the
Whitney factory produce his famous pistol, then when the
job was finished the machinery became Colt's property. He
hired Elisha Root, who formerly had made axes, to set up a
new factory for the production of these guns, and by 1856 was
producing 24,053 pistols a year. In 1832, a Massachusetts
shoe manufacturer took another step toward making the worker
a human cog in a mass production sequence. He divided the
shoemaking operations into such simple operations that one
man could hardly know what went on before or after his own
operation. In the 1850's, the yard and inch were standardized.
The first successful process leading to the inexpensive, large-
scale production of steel was invented in Kentucky in 1847
by William Kelly, but it was not until 1870 that the Bessemer
process, imported from England, was utilized to any extent.
Cyrus McCormick, in 1850, knew how to produce his
reaper by the new system which automatically conveyed parts
through successive operations, and to distribute it in a
manner which was to become standard procedure for the 20th

century industrial system. He gave the reaper to farmers for
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a token payment before the harvest, and waited for the rest
of his money until the farmer had sold his grain. He used
agents to get the sales and collect the money.

We have seen that, as techniques advanced, 1ndustry
demanded more and more consolidation. With the group-
ing of machines into sequences about a single power
source, the application of the interchanbeable parts
system, the division and subdivision of labor and the
wilder acceptance of standards we have noted the chang-
ing pattern of production . . . we observed the dis-
appearance of small, scattered local units in favor of
large concentrated ones.

In 1860, the production of the sewing machine embodied
all the elements of mass production up to that time. It went
into quantity production by means of the interchangeable
parts system, it was distributed by agents and sold on the
installment plan. It was s0ld as a luxury item to the mass
of the people. And so by 1865, all of the elements needed
for modern mass production were there. More refinements
would take place, but there was a 80lid base of skills, know-

ledge, and values upon which to build.
1865 to the Present Time

The basic pattern that was set with the reaper and the
seving machine 1s still evidenced today. Many refinements
and detalls have been filled in to make the system more
efficient than before 1865.

In‘1887, Oliver Evans designed a flour milling sequence
that was wholly automatic from graln sack to flour sack, which

5Ibid., p. 191.
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out labor time in half and started the first "untouched by
human hands" production. The Blanchard proriie lathe which
turned out irregular shapes, the development of the turret
lathe and the expansion of rallroads to distribute the goods
all helped to move this concept forward. The organlizatlion of
the American Federation of Labor in 1886 to preserve craft
status and provide some soclal compensation for workers in
mass production industries, Carl Johansson, the Swedish
engineer, who produced gauge blocks in 1895 that were accu-
rate within four millionths of an inch, Frederick Taylor and
Frank Gilbreth iho worked with stopwatch and motion picture
camera to make effective the human tools they had to work
with and so pioneer the "sclentific management" movement, all
contributed to the flowering of mass production 1in the auto-
mobile industry during the early part of the 20th century.
R. E. Olds established the 0lds Motor Vehicle Company
in Lansing, Michigan, in 1896. 1In 1899, it was moved to
Detroit where the first factory to be bullt in the United
States for the sole purpose of manufacturing automobliles was
built. The 0lds curved-dash-one-cylinder runabout sold for
$650.00 in 1901, and 4,000 of them were produced that year.
The dramatic focal point of modern mass production falls,
however, on another automobile manufacturer, Henry Ford.
Here was a man, and his company, who profited from the past,
added a bit to the techniques and came up with a revolutlon.

The Ford car. had been purchased and assembled ' for several
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Years using more conventional methods. It was not until 1913
that they started putting the whole car together, using new
and more efficlent principles.

In the fall of 1913, they pulled a chassis along
the street beside the factory. Along the 250 foot
route, they had plles of parts stationed at intervals.
Six men walking beside the moving chassis picking up
parts at the statlions and bolting them to the chassis.
Formerly, this process had taken fourteen hours but
this first experiment reduced the time to less than
8lx hours. Their next experiment was to mount the
wheels on the chassis and roll it down a channeled
track from one assembly station to the next. The next
loglcal step quickly followed--a mechanically driven
conveyor chain was installed to eliminate the hand
pushing, and the assembly time was reduced again froam
6 hours to one hour and thirty minutes. From then on
the conveyors and overhead carriers multiplied, feed-
ing in the right material at the right time to each
station. The carrying and pushing were minimized and
"Model T's" came off the lines by the hundreds of
thousands.%

Many other things have to be taken into account to
see this operation as a revolution. Examples of these are

the production and cost figures of the Model T Ford.

Year Price Production
1909 - 10 $950 18,664 cars
1910 - 11 780 34,528 cars
1911-<"12 690 78,440 cars
1912 = 13 600 168,220 cars
1913 = 14 550 248,307 cars
1914 - 15 490 308,213 cars
1915 = 16 440 533,921 cars
1916 - 17 360 785,432 cars
1917 - 18 450 706,584 cars
1918 - 19 525 533,706 cars

(The above two years were war years and the factory
was in war work)

6Charles F. Kettering and Allen Orth, Am Ba
for Abundance (Detroit: General Motors, 1955), p. 67.
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Year Price Production
1919 - 20 $575 - 3440 996,660 cars
1920 = 21 440 - 355 1,250,000 cars’

By 1924, the price had dropped to $290.00.

The great revolution of modern timés,Athe only one
that has essentially changed the forms of society, was
carried out, not by Russia, but by America, without
fanfare, quletly, patiently, and laboriously, as a
field 1s plowed furrow by furrow. I consider 1914 a
momentous year in history, but not because it evokes
the tocsin and the war. For me, 1914 will always be
the year in which Henry Ford, by establishing the
eight-hour day and more than doubling wages at one
stroke, finally freed the worker from "proletarian"
servitude and 1lifted him above the "minimum subslstencg
wage" in which Capitalism had thought to imprison him.

And 80 Henry Ford had used his workers as customers,

had raised their wagés, and reduced the price of his car so
that everyone could buy. The more he reduced the price, the
more people could afford to buy one and so, the more he would
sell. All of the time he was attempting to cut corners, re-
duce inefficiency, buy up new plants for production, and
plow profits back into the expansion of the company. He made
his product, the automobile, not a toy for the rich but a
workhorse of the masses. As such, he set apamtern that
people have tried to emulate ever since.

There are other people, other events in this era that

have improved on Ford's processes. When the second World War

demanded supplies‘and equipment not only to feed, clothe, and

THenry Ford, My Liig and Work (Garden City: Doubleday,
Page and Co., 1923), p. 145.

8R. L. Bruckberger, Image of Agerica (New York: Viking
Press, 1959); pp. 196-T.




56

ara our Armies but the rest of the free world, America had

the "kmow how" of englneers, designers, production men,
managers, and workers to accomplish the job. Men like
William Knudsen, Donald Nelson, Henry Krueger, and Charles
Sorenson, were examples of men who could get things done.

The reason was that America was "tooled up" for production;

it was geared to go. It had the mass oommﬁnicatlons, the
mass distribution and transportation, the skills of millions
of people, the production techniques, and the trained managers
to do the job.

But World War II caused a dramatic change. The
ending of wartime restrictions on raw materials, the
redirection of an expanded industrial complex, the
yearning of a product-starved public, fat with en-
forced savings, unleashed a tremendous buying spree
which exhausted inventories faster than they could
be amassed. The process of beating swords into plow-
shares produced an economic explosion fanned by the
burgeoning plastics industry, the maturity of
etectronics, the growth of rocketry and a host of
other factors. Coupled with this and arising perhaps
from somewhat different causes, the cost of labor
roared up out of the 30-cents-8n9hour bracket that
seems fantastic by comparison.

Looking at the production techniques since the end of

World War II, one is always drawn to the word “automation.”
Because of conditions described by Hawley above, the next |
step for manufacturing industries was to become more auto-
matic. In order to reduce direct labor costs, and meet the
increased demands for goods, the simple repetitive operations,

the material handling, and inspection were areas that seemed

9George Hawley, Ammmm
(New York: Reinhold Publishing Co., 1959), p. 2.
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to most easily convert from people to machines.

Automation has been deseribed in several ways:
" . . the latest type of assembly-line techniques,"’o
". .« . both automatic operation and the process of ﬁaking
things automatic,"!! and ". . . rather an executive function,
an adninistratlvo‘attitudé, than any particular characteristic
or machines." 12

The history of automation goes back to Oltver Evans'
econtinuous process flour mill in 1784, Watts' invention of
the flyball governor for a steam engine in 1788, Joseph
Jacquartds' punch card automatic loom in 1801, and automatie
biscuilt making by the British Navy in 1833. So, automation
is not something entirely new and different. Many people
have been living with it for years; for instance, the thermo-
static control of furnaces. However, industry has dramatized
it and developed 1t to a more complex form than before. The
use of computers and memory machines, programmed tapes for
repetitive machine operations, the continuous, integrated
automatic completion of a series of operations, the electronic
relays and transistors, and the use of the concept of feedback,
are some of the technological advances necessary for industries

to automate.

10car1 Dreher, Automation (New York: W. W. Norton Co.,
1957), po 18.
11George Hawley, ma the M Cegs,

P. 3.
121p34., p. 3.
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There will continue to be improvements in the effici-
ent use of human beings, and so the efficient production of
goods. These improvements, as in the past, will be slow and
irregular, developing spurts and leveling off, but the
general direction will be towarﬁ more efficiency and a
higher standard of living. Because of the increased rate of
change, the psychological, moral, and social problems created
by increased technological advances are magnified.

Mass production, then, combines mechanical techniques:
precision, standardization, interchangeability, synchron-
ization, and continuity with a soclal organization of workers
headed by professional managers. Through specialization and
integration all contribute a share toward the finished pro-
duct, that, through mass communications and mass distribution
can be brought and sold, to the public that 1s convinced 1t

needs 1it.

onships Mass P uction to Gener Edu io

General education may be described as an effort to
substitute a new unity for the fragments of knowledge into
which the curriculum has disintegrated. It is that part of
education which prepares youth to deal with the personal and
soclal problems with which all men are confronted in a demo-
cratic society. It also develops each individual to his
maximum, conaisteﬁt with the general good, and prepares the
‘student for a full and satisfying life as a person, as a

member of a family, as a worker, and as a cltlzen.
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Certainly there are many relationships and points of
contact here between this definition and the concept of mass
production developed in the previous section. Three approaches
will be used to show different ways of looking at this re-
lationship. The first will be based upon the Educational
Policies Commission's Educatio Economic Well-Being in
Ame an (o) cY.

The next will be taken from Will French's Behavioral
Goals of General Education in High School and the last will
be a breakdown of subjects and the implications for develop-

ing the concept of mass production.
Educational Policies Commission

The Educational Policlies Commission, appointed by the
National Education Association, brought out a book in 1940
that attempted to link more closely the educational endeavors
with the socliety that supported it. Two forces were at work
that influenced this study. One was that education in
America was feeling the brunt of the mass of students that
were to be educated through the high schools. If all the
children of all the people were to be educated, then some-
thing other than the traditional college preparatory curriculum
would have to be devised. The other force was that this book,
coming during ahd immediately after the depression of the
1930's, reflected the feeling on the part of many people

that the way to prevent further economic catastrophlies was to
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more closely link education with the economic and productive

systems of the country. These concepts of economics and

production could not only be for those people destined for

influential postions, but it was the Commission's position

that as many members as possible in a soclety should under-

stand these principles. And so these two forces met and

combined into a study that is still important today.

The following statements are chapter headings and sub-

titles the Commission used to outline its proposals.
I. Educatjon and Productivity in American Economy

A.

B.

C.

D.

Intelligence and efficiency of labor vitally
affect economic production.

Educational opportunity encourages the worker
to rise through personal effort.

General and specialized training increase the
efficiency of labor.

'Education increases productivity by promoting

occupational mobility.

Health education has significant economic
effects.

Educated man-power 1s a perishable resource.
The conservation of natural resources is im-
portant to production.

Education increases the economic possibilities

of conservation.
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I. Science and education significantly contri-
bute to development capital.

J. Management is a crucial factor in modern
economy.

K. Education contributes to effectiveness of
management.

L. Educatlon significantly affects all factors
of production.

M. Statistical evidence indicates relation of
education and productivity.

N. The cumulative influence of educatlion is most

important.

II. Kind of General Education for Economic Well-Being
A, Education should develop broad soclal intelli-

gence on economic problems.

B. Edueation should aim at better understanding
of industrial relations.

C. Development of cooperative attitudes tends to
increase economic well-being.

D. Education should further raise the level of
general mechanical competency.

E. Education should further encourage sclentific
competency.

F. The schools should give greater attention to

the education of the consumer.
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The educated consumer possesses high standards
of value and taste.

Specific tralning in major areas of expendi-
ture 1s essentlal.

There 1s need for better understanding of the
significance of public expenditures.

Education 1is needed for wiser savings.

The educated consumer 18 sensitive to his

soclal responsibilities.

III. Kind of Occupational Education for Economic Well=-

Being

A.

F.

Occupational education should be based on
economic and vocatlonal trends.

Manufacturing requires more skilled and semi-
skllled than unskilled workers.

Many industrial jobs now require little formal
vocational training.

The proportion of all workers possessing
skill and technical knowledge 1s lncreasing.
Occupational education should take account of
important social trends.

Facilities should be provided for presenting

6ccupational obsolescence.‘}3

13Educational Policies Commission, Educati d
Economic Well-Bel in Americ Democrac zWashington, D.C.:
National Education Association, 19 .



63

The preceding outline is an analysis of one segment
of our lives, economic well-being, and its relationship to
education. This is not another course, or a text book, but
an attempt to coordinate the activities of the school with
problems that are facing our soclety, and the individuals
within it. This relationship can be achleved in almost all
of the traditional courses that go to make up the curriculum
of the contemporary school. Each subject needs to take
steps to incorporate the appropriate content from the sug-
gested 1list into their course offerings so that this area of
concern does not get lost and neglected because there 1is not

a course entitled, "Economics and Production.”
Will French and Associates

The next method used to show some of the relationships
between mass production and general education 1s within the
framework proposed in the book, Behavyiora o n

Education in High School, publlished in 1957. This book 1is

the result of interest in an earlier work under similar
sponsorship, Elegentary School Oblectives, and also a need for
a comprehensive work on the high school level that could

give some direction and help to educators and laymen. This
study was undertaken under the jolnt sponsorship of the
Russell Sage Foundation, the National Association of Secondary
School Principals, and the Educational Testing Service. The

executive editor, Dr. Will French, organized three main
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committees to assist in the development of this study. The
Committee of Consultants, made up of leading educators,
developed lists of behavioral outcomes under three areas of
living; growth toward self-realization, growth toward desir-
able interpersonal relations in small groups, and growth to-
ward effective membership or leadership in large organiz-
ations. The Committee of Advisors, composed of interested
cltizens, advised the consultants in light of public needs.
The Committee of Reviewers, made up of teachers, administrators,
psychologists, and curriculum specialists, examined the be-
havioral outcomes as proposed by the consultants with the
needs of the learner constantly in mind.

The following are some of the behavioral outcomes that
these people proposed as being important for educators to
consider in developing appropriate curriculum materials or 1in

evaluating a school. 4

I. Growing toward Self-Realization
1. Reads and interprets the graphs, charts, tables,
road and other maps encountered in newspapers,
magazines, and other printed matter.
2. Takes increasing pride in hils workmanship.
3. Recognizes mathematics as a way of thinking and
speaking about gquantities, measures, amounts,

sizes, and quantitative relatlionships.

14Theu are taken from Will French, thgvldgg; Goals

of General Education in High School. These are scattered
through pp. 92-213.
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Achleves a considerable degree of skill in one
or 1n a few activities and seeks to become more
adept in them.

Respects and uses with understanding the
scientific method for discovering solutions to
problems.

Shows at least a general understanding of con-
temporary American society, the heritage which

it carries, the historical roots of this heritage,
and the major unsolved soclal problems with which
it 1s confronted.

Understands some of the principle differences
between our economic system and the economic
systems of other nations.

Has some understanding of the materials, pro-
cesses, tools, and the principle classes of
manufactured products in our industrial world.
Visits industries and laboratories to see sclence
in action and to find answers to his questions.
Shows growing ability to select the things he
buys for thelr beauty as well as their usefulness.
Appreciates good workmanship and design in com-
mercial products.

Knows and understands the purposes of and obeys
safety laws, rules, and regulations which apply
to his everyday 1life at home, at work, and at

play.
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14,

15.

16.

17.

18.

19.
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Utilizes many resources for gaining some first-
hand information about the vocations in which he
might be interested: observation of workers,
visits to factories, conferences with counselors,
teachers, reading, tests, films, etc.

Has formulated some criterlia for a cholce of an
occupation, taking into account earnings,
prestige, intrinsic interest, service, security,
fringe benefits, promotional opportunities,
safety, health factors, etc.

Is learning to estimate details of a job, to use
the basic tools and equipment, to plan how the
work should be done, and to be responsible for
the quality of his own work if his choice of
vocation requires these abilities.

Is growing in his appreciation of the importance
of ethical principles in vocational relatlion-
ships.

Accepts the idea that work 1s a central function
of human life.

Develops a code of business ethics which includes
a fair price, honest product, falr standards of
working conditions, and falr hours of labor.
Understands the simple economic facts of con-
sumer economics; e.g., the factor of supply and

demand, markups and discounts, charge accounts,
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21.

22.

23.

24.

25.

67

consumers' cooperatives, stocks and bonds, ef-
fects on economy of installment buying.

Acquires lncreasing knowledge of how to purchase
and use goods and services intelligently, under-
standing both the values received by consumers
and the economie consequences of thelr acts.
Recognized what has happened to major economic
areas (agriculture, industry, etc.) because of
advances in technology and research.

Appreciate to some extent the relations between
population, resources, technology, stable em-
ployment, trained manpower, national peace, free
labor, and economic prosperity.

Appreciates the need for new markets abroad, new
products, new local demands, more earnings widely
distributed to increase production; and the
necessity for allowing foreign products to be
8014 in this country.

Is familiar in general with the productive and
distribntive system for goods and services.
Studies current problems of production, con-
sumption and distribution of natural resources
as a way of becoming more intelligently

participative in the work-life of the world.
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II. Growing in Ability to Mailntain Desirable Small (Face-To-

Face) Group Relationships

1.

2.

3.

10.

Works cooperatively with other members of the
groups which he belongs and strives for good
human relations in the group.

Respects the rights and decisions of others in
group work.

Uses properly and keeps in good order the tools
and equipment shared by a class or other group to
which he belongs.

Is prompt, cooperative, and generally compliant
in carrying out reasonable instructions on a job.
Is reliable in doing a job even when unsupervised.
Does not merely make a pretense of working.

Feels responsible for giving a good day's work for
a day's pay.

Has an attitude of responsibility toward his
work which others in the group can count on.

Has learned how to make a report of his work-
resultes with clarity and simplicity.

Is learning how to give criticism directly to
people pleasantly and in terms they understand
and accept.

Knows why labor has the right to organize and
bargain collectively and favors it.
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III. Growing in Ability to Maintaln the Relationships

Imposed by Membership in Large Organizatlons

1.

2.

3.

5.

Appreciates the struggles, sacrifices, and achieve-
ments of the courageous and freedom-loving people
who made our nation possible and bullt it into

the great nation it 1is today.

Recognizes that differences in geographic environ-
ment and/or methods of production account for
differences in levels of living in different times
and places; e.g., in the United States today versus
the United States circa 1850, in the United States
today versus Egypt today.

Appreciates the achlevements of sclence and tech-
nology in discovering new sources for the materials
we. are already using, in finding new and more ef-
ficlent ways of extracting resources from known
deposits, in finding uses for materials known but
not usable, and in discovering and creating new
resources.

Is able to discuss some of the principal 1issues

6: organization, management, and control of pro-
duction, distribution, and consumption of goods

and services in a technical age.

Studies the changes that the past fifty years have
shown in the nature of consumer goods and 1n manu-

facturing, and in the -nature of employment.
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6. Appreciates something of the impact of unemploy-
ment and overproduction on economic conditions.

T. Recognlzes the advantages to the public of big
business, such as efficliency of mass production
methods, technological progress through research,
patent laws, control of raw material supplies,
and advantages inherent in volume of purchase and
sales.

8. Has visited, or read about, and so understands
something of the operations of a large industrial
organization, and of a large labor organization.

These, then, are some of the behavioral outcomes pro-

posed for general education in the high school that would
seem to overlap objectives for understanding the development,
techniques, and implications of mass production. No one
course or unit would hope to cover but a few of the behaviors
listed, but if these are deemed important behaviors for
citizens to manifest, then somewhere during their high school
yoears students should be exposed to experiences that would

help to bring about these behaviors.
Subject Areas

The third framework that will be explored will be to
take a hunber of separate subjects and see how each one may
contribute to an awareness on the part of the student of con-

cepts involved in mass production. The relationships
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indicated will usually be gross and obvious ones, but will
serve to draw some lines between individual subjJects that
usually are assoclated with general education, and knowledge,
skills and understanding that contribute to the area of mass

production.

Agriculture

Here the students can recognize what has happened to
a major employment area because of advances in technology
and research. They also work with materials and tools and

study an industry for its structure, economics, and technlques.

Art

The ability to select products for beauty as well as
usefulness and to possess high standards of value and taste
in consumer products 1is certalinly one of the main objectives
of the area of art. This also contributes toward the stu-
dent's understanding and improvement of our modern tech-
nology. The combining of an esthetlically useful product with
one that can be successfully produced and marketed is certalnly
a challenge for art educators to meet, and one that involves
essential elements of both mass production and general edu-

cation.

Business ucation
The business and economic facets of American life are
certainly becoming more complex. Developing the simple

economic facts of supply and demand, charge accounts, stocks
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and bonds, and installment buying all are necessary to an
understanding of our economy. Developing a code of business
ethics 1s much more difficult, but one that business education

cannot ignore.

Engligh
The ability to effectively communicate, both in writ-

ing and speaking, is an important requisite for any Jjob,
but all the more 80 in a beaurocratically organized indus-
trial system. The dependency of different parts of a mass
production system to all the other parts is predicated upon
the assumption that each part will know what, when, and how
the other parts operate. This 1s done mostly by people
writing and reading, talking and listening. How effective
the people do this will to a great extent determine how ef-

fective the system operates.

rei L e
This 1s an area that has galned in importance and
popularity in the last few years. The study of a foreign
language can help students understand the varying economic
and social conditions in different parts of the world, and
80 to see America in a perspective that would otherwise be

impossible.

Homemaking

This area has always concerned itself with consumer

values. The process by which a choice is made and information
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and techniques to support this choice is an lmportant area
of 1living in a land where the people are contlnually being
presented with confliéting clalms, high pressure sales, and
the ease of installment buying. Intelligent consumption 1is
one of the most important brakes on our economy, for it
weeds out unnecessary and incompetent products, to make room

for a better designed and constructed product.

Mathematics
To be able to think about quantitive relationships

and to read and interpret graphs and charts are skills that
are important for the understanding and participation in our
technological society. Because so much of our life revolves
around mathematics, the understanding of these concepts are

a vital part of an intelligent workman.

Physi Education

This area offers the possibllity of producing experi-
ences for students to develop cooperative attitudes. Thils
is an attitude that 1s necessary for the successful inte-
gration and continulty in a work force. There is a need for
cooperation on all levels, and this can never be Just left
to chance, 1t has to be taught somewhere, and in physical

education, there are situations where this 1s possible.

Physical Sciences
The importance of the scientific method, broadly con-

ceived, to the rise of our technology 1s of inestimable value,
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80 this relationship should be known and understood. This
i1s true not only for the understanding of the causes of our
present position, but also to develop the techniques to keep

it moving forward.

Social Studies

If one 1s to understand and effectively live in an
industrialized soclety then the knowledge of their con-
temporary soclety, 1its historical roots, unsolved problems
created by industrialization, and a sensitivity to soclal
responsibilities are essential areas of concern. These also
happen to be important segments of content in the soclal

studies curricula in most American high schools.

Trade and Industrial FEducation

There may be some difference of opinion as to the
status of trade and industrial education as a part of general
education, but as it contributes to ralsing the level of
general mechanical competencies of students and allows them
to achieve a degree of skill in an activity,}then it 1is
contributing to general education and so to the concept of
mass production. The industrial materials, tools, and set-
ting that the laboratories provide cannot be discounted as
having an influence in this direction.

A complex industrialized soclety demands many talents,
knowledge, and understandings from 1its citlizens. The indus-

trial aspect that produces products by what 1s called mass
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production is an integral part of such a system. General
education is soclety's attempt to inculcate all of 1ts mem-
bers with some common learnings as well as individual skills.
Education has the responsibility of acknowledging such an
important concept as mass production. There are many ways
this can be accomplished and some of these have been explored
in this section. How it 1is accomplished 1s not important,
but whether it 18 or not becomes increasingly crucial. This
is not something that can be left to chance, something that
will rub off or that students can pick up somewhere. The
implications of increased industrialization or automatlon are
apparent to everyone who has looked at the present situation,
so that an intelligent mass of citizens will be necessary 1if
Big Government, Big Business, Big Labor, or Big Something
suggests answers or alternative solutions that will need to
be acted upon.

There 18 ample evidence to support a very dynamic and
crucial relationship between mass production and general edu-
cation. The next section will suggest how one subject matter
area, industrial arts, can address itself and contribute to
the solution of this problem: how to create a more informed
and more intelligent citizen in one aspect of the industrial
democracy within which he lives, the implications of mass

produection.
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Mass Production in Industrial Arts

Previously a connection between mass production and
general education was established. The question now 1is,

"What contribution can industrial arts make to this endeavor?"
Dr. George Keane, after studying this question, says:
Participation in mass production activities and the

study of their influences on our arts and soclal in-
stitutions is suggested as content of general education,
and it 1s also advocated as method for achieving goals
in citizenship, vocational adjustment, learning tools,

and ethical development. Production 1s suggested as a

curriculum tool, helping to integrate through experience
a variety of activities and knowledge, particularly in
the secondary schools. !5

It 1s difficult to separate content and method when
talking about mass production for 1t is at the same time a
method of teaching content. A teacher cannot teach mass pro-
duction techniques and concepts most effectively by using
individual projects as the method of instruction. The
individual project method does not lend itself to the content
of mass production. Then how is it to be organized? 1In a
previous section the unit method of teaching was deémed
approprlate to teaching industrial arts; a resource unit
follows which provides some examples of how a unit on mass

production might be taught.

1sf}eorge Keane, Understanding Indg%tgx Through Pro-
ducti - A Project in General Education (New York: Columbia
195é5

University, s D. 2.
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Resource Unit on Mass Production in Industrial Arts

I. Overview

The purpose of this unit is to provide experiences for
students to better understand the techniques, place, and pur-
pose of mass production in our soclety. This 1s increasingly
becoming important because of the highly complex nature of
our technology, the isolation of young people from the world
of work, and the necessity for intelligent citizens and
workers to particlpate in the maintenance and de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>