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Foreword

Over the years, there has been some confusion regarding the
role of industrial arts at the high school level. At a time \'\.·hen
broad new programs of career education, occupational education,
or "world-of-work" oriented approaches are in vogue, it is es
pecially important to reexamine the contributions of industrial
arts to high school youth.

For decades, members of the profession have sho"m concern
for the philosophical considerations which should be interpreted
into actions through programs and activities in shops, labora
tories, and classrooms. This yearbook, too, attempts to place om'
discipline in perspective by showing the relationships between
the social order and the high school in general, with special em
phasis on high school industrial arts programs.

This yearbook is indeed a welcomed addition to the literature
of our field. Its format and content should lead ultimately to a
clearer indication of the potential of industrial arts as our dis
cipline endeavors to make. ignificant contributions to American
secondary education.

The ACIATE acknowledges the leadership of the editor,
Rutherford E. Lockette, and the contributions of the chapter
authors. A new level of wisdom within the profession should be
the result of this work.

Again the Council wi hes to express its gratitude for the
efforts of the McKnight Publishing Company. Without such
philanthropy, this yearbook series would not exist.

Willis E. Ray
President, ACIATE
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Yearbook Proposals

Each year, at the AIAA national convention, the ACIATE
Yearbook Committee reviews the progress of yearbooks in prep
aration and evaluates proposals for additional yearbooks. Any
member is welcome to submit a yearbook proposal. It should be
written in sufficient detail for the committee to be able to under
stand the proposed substance and format, and sent to the com
mittee chairman by February 1 of the year in which the conven
tion is held. Below are the criteria employed by the committee
in making yearbook selections.

AcrATE Yearbook Committee

Guidelines for ACIATE Yearbook Topic Selection
With reference to a specific yearbook topic:

1. It should make a direct contribution to the understanding
and the improvement of industrial arts teacher education.

2. It should avoid duplication of the publications activities
of other professional groups.

3. It should confine its content to professional education
subject matter of a kind that does not infringe upon the
area of textbook publication which treats a specific body
of subject matter in a structured, formal way.

4. It should not be exploited as an opportunity to promote
and publicize one man's or one institution's philosophy
unless the volume includes other similar efforts that have
enjoyed some degree of popularity and acceptance in the
profession.

5. While it may encourage and extend what is generally
accepted as good in existing theory and practice, it should
also actively and constantly seek to upgrade and modernize
professional action in the area of industrial arts teacher
education.
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6. It can ra:se controversial questions in .an effort to get a
national hearing and as a prelude to achieving something
approaching a national consensus.

7. It may consider as available for discussion and criticism
any ideas of individuals or organizations that have gained
some degree of acceptance as a result of dissemination
either through formal publication, through oral presenta
tion, or both.

8. It can consider a variety of seemingly conflicting trends
and statements emanating from a variety of sources and
motives, analyze them, consolidate and thus seek out and
delineate key problems to enable the profession to make
a more concerted effort at finding a solution.

Approved, Yearbook Planning Committee
March 15, 1967, Philadelphia, Pa.
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Preface

The American Council on Industrial Arts Teacher Education
(ACIATE), with the cooperation of l\IcKnight Publishing Com
pany, has sponsored a yearbook each year for a number of years.
This issue is the twenty-second in the series. They have dealt
with pertinent topics in Industrial Arts Education. Therefore,
they have contributed significantly to this field. When the idea
was presented to the ACIATE Yearbook Committee that there
existed a need for yearbooks which presented an overview of
Industrial Arts at the various levels of education, it was accepted
by the Committee as a good one. The titles and authors which
consider these levels are presented below:

1. Components of Teacher Education. Willis Ray and Jerry
Streichler, Editors. (1971)

2. Industrial Arts for the Early Adolescent. Daniel House
holder, Editor. (l972)

3. Industrial A'rts for the Senior High School. Rutherford E.
Lockette, Editor. (1973)

4. Industrial A1'ts fol' the Elementary School. Robert Thrower
and Art Thieme, Editors. (l974) (In Process)

This 1973 topic presented a very real problem to editors who
attempted to develop an outline acceptable to the Yearbook Com
mittee. The numerous views held by vocal Industrial Arts leaders
with regard to the role of Industrial Arts at the high school
level are in conflict, particularly as Industrial Arts relates to
the world of work. Another problem stemmed from attempts to
apply previously employed formats to this issue. l\Iany, if not
most, of the vocal Industrial Arts leaders had not published their
views on the role of Industrial Arts in the senior high school, at
least in recent years. It was felt that this would have made such
a work too vulnerable to attack from them and lessened its worth
to the field.
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14 PREFACE

The plan of the Yearbook attempted to avoid these problems
and comply with the criteria presented below:

1. The editor should be objective in dealing with the various
views on Industrial Arts in the high school. He should not
be controversial.

2. If at all possible, all manuscripts accepted would be pre
sented in their entirety.

These criteria were met.
The plan for the Yearbook further called for its being pre

sented in seven maj or sections. Section I contains chapters on
the "Societal Forces To Which The School Should Respond-The
State of Affairs." This section is designed to draw attention to
the various forces at work in our country and in the world which
have implications for the design of educational programs. Section
II deals with "The Role of the American Public High School."
This chapter presents a discussion of the role of the American
public high school within the total framework of the educational
institution. Sections, III, IV, V and VI contain chapters by In
dustrial Arts educators on their view of the role of Industrial
Arts in the senior high school. Each author was asked to deter
mine in which of the four sections his manuscript would be placed.
The titles of these sections are:

1. Section III-A Study of Industry
2. Section IV-A Study of Technology
3. Section V -A Study of Careers
4. Section VI-Meeting Students' Needs

The format which was suggested to authors for their manu-
scripts is presented below:

1. Name of Program
2. Philosophical Rationale
3. Psychological Rationale
4. Program Description

a. Content
b. Activities
c. Instructional Strategies (Methods)
d. Instructional Materials
e. Facilities Required
f. Program Evaluation
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It was thought that this format would be of assistance in
presenting a complete program descdption.

Section VII is titled, "Assessment of Industrial Arts Pro
grams in the American Public High School." The purpose of
this section is to comment upon the Industrial Arts programs
described, their contribution to the role of the American public
high school and their cognizance of the societal forces to which
the schools should respond.

AeIATE in general, and the editor in particular, is grateful
to all of the Industrial Arts authors whose manuscripts appear
in this Yearbook. Special mention should be made of the contri
butions of individuals whom, although knowledgeable about In
dustrial Arts, are from outside of this field. Dr. Melvin Krans
berg and Dr. Deborah Wolfe presented excellent manuscripts
dealing with the "Societal Forces To Which Schools Should
Respond-The State of Affairs." Dr. Lester Anderson's chapter,
which deals with "The Role of the American Public High School,"
is indeed an excellent treatment. Mr. Larry Berlin and l\1r. Ron
Edmonds provided insightful critiqueS" of the Industrial Arts
chapters.

It is hoped that this Yearbook will result in Industrial Arts
leaders focusing on the weaknesses of their positions with the
view of improving them. It is also hoped that this Yearbook
might stimulate debates which will result in a stronger position
of Industrial Arts Education's role in the American public high
school.

Rutherford E. Lockette





SECTION I

Societal Forces to Which

The School Should Respond:

The State of Affairs



CHAPTER ONE

Participatory Technology and

Industrial Arts Education
IV]elvin K1'anzberg

Callaway Professor of the History of Technology
Georgia Institute of Technology

Atlanta, Ge01'gia

As the little 350-ton Arbella spread its sails on its stormy
voyage across the Atlantic to the Massachusetts coast in 1630,
John Winthrop prophesied to his people on their future in the
New World: "We shall be as a city upon a hill; the eyes of all
people are upon us." For most of American history, Winthrop's
prophecy seems to have been right on the mark. America's
material prosperity and freedom have been a source of envy
throughout the world; the economic opportunity afforded by
our vast country served a a magnet attracting the persecuted,
the adventurous, and the downtrodden; and America served
as a model to be emulated by liberty-loving people everywhere.

Yet within the past decade the gleaming vision of the "city
upon a hill" has become tarnished. Our growing industrial
might has not re 'ulted in a material utopia-and every step
we take along the way to that goal makes it seem as if we
are running madly on a gilded treadmill. As we approach
the ideal of projucing enough goods and services to provide
middle-clas comfort for all America, we still have an enor
mous number of people-estimated at 10 % of the population
-living at or below the poverty level. Our a tronauts can
whiz around the earth in less than an hour, and anyone with
a credit card can have dinner in Kew York City and break
fast in London; yet suburban commuters can't get to work on

18
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time. OUf computers can solve in a few seconds mathematical
problems that would require an individual fifty years to solve,
our copying machines multiply papers faster than the sorcerer's
apprentice could dump them in a trash can, and television and
radio bring instant information to us; yet men feel less and
less capable of understanding the world in which they live.
Despite our vast communications network, people agonize as
never before over "the failure to communicate." In 17th-cen
tury London, John Donne preached that "no man is an island,"
and technology has made this a reality through knitting an
infinite number of threads of global communications and in
ternational trade. Yet this very dependency on our near and
far neighbors fills us with fear: the breakdown of a distant
electrical relay plunges us into darkness; strikes by truck
drivers, garbage collectors, teachers, or policemen, can cut off
our food, pile up mountains of refuse, or deprive us of educa
tion and security; the vagaries of international power politics
can menace vital fuel and material resources; the actions of
a few criminal terrorists can destroy airborne transportation,
disrupt the harmony of international sports, end the careers
of gifted and talented leaders, and threaten the vital but fragile
threads of our highly complex industrial society.

We find ourselves baffled by this series of paradoxes. Who
would have thought that this nation of almost unlimited re
sources, glorying in the enormous treasure that it extracted
from the earth, would now be concerned by the profligate
squandering of its treasury? Who would have thought that
"America the beautiful" would be pockmarked by the rash of
urban blight, the ugly scars of strip mining, and the varicose
arteries of freeways? Who would have thought that the nation
which a century ago fought four bloody years in order to re
tain its unity and ideals of human equality would now be torn
asunder by tension and dissension transcending sectional lines?
Who would have thought that liberty-loving Americans would
no longer feel free to traverse the streets of their hometowns
after nightfall? Who would have thought that our cities would
become so large as to become virtually unmanageable, our traf
fic so heavy we might find it quicker to walk than to drive,
that new school buildings would resemble medieval fortresses
rather than fake Tudor palaces? Indeed, who would have dreamt,
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except in a nightmare, that our system of public education, so
long applauded for its role in developing America's industrial
might and acculturating generations of youngsters to ideals
of liberty and freedom, should now be attacked as undemo·
cratic and as no longer meeting society's needs? And who
would have guessed that when we finally reached the goal of
providing virtually free higher education to the majority of our
youth that our college youngsters should rebel against it and
deem their education useless or irrelevant?

Yet this process of holding up a mirror to our shining
ideals and seeing the spotted actuality reflected therein should
not fill us with dismay or do-nothing pessimism. Instead, it
should confront us with the challenges and opportunities which
still lie ahead. For one thing, it provides us with a realistic
appraisal of our actual capabilities and potentialities as well
as the obstacles yet to be overcome. For another, much of the
malaise which affects our times might not indicate that the
American dream has ended in inglorious failure; instead, it
might be the inevitable accompaniment of rapid sociocultural
change, and the prelude to better·designed efforts to achieve
the bright future of "a city upon a hill." In the broad perspec·
tive of history we might not yet have succeeded-but neither
have we failed.

Indeed, some of the problems besetting us represent a con·
tinuation of our efforts to achieve the aims of our great
American Revolution. \Ve are still struggling to arrive at the
goals of liberty and justice for all. Political freedom, we have
learned, requires social justice; social justice demands equality
of opportunity; equality of opportunity requires development
of the nation's wealth in order to provide higher standards of
living for all; and so it goes. At one time, democracy was
primarily a political concept; we have broadened it into an
economic, social, and cultural concept. The travails connected
\vith this process have been so great that they sometimes seem
to threaten the democratic process itself, especially because of
the rapid social changes engendered by our democratic com
mitment and by our advancing science and technology.

* * *
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Near the beginning of the 19th century, the French noble
man Alexis de Tocqueville, setting down his impressions of the
infant United States, remarked upon the tendency of the Amer
ican people to organize into voluntary associations for the
accomplishment of various tasks. Instead of leaving everything
to the state, as was the habit in European countries, Americans
banded together to perform various tasks which needed doing,
or to persuade the government to do them. But as a result of
growing industrialism, early 19th century liberal ideals of
passive government-as opposed to the authoritarian states
of the Old World-slowly gave ground to new concepts of the
role of government. The change from a nation of isolated
farmers pursuing individualistic methods of production to urban
workers performing collective tasks in factories required an
elaboration of governmental institutions and control. An in
creasingly complex and interdependent industrial society de
manded legislation and administrative bureaucracies which had
not been required in an earlier, more agrarian society.

As the pace of American industrialization-and hence of
government action in the social system-has speeded up since
World War II, it seemed to many that the democratic impulses
of American life were losing out to "big business, big go\"ern
ment, big everything." The individual felt himself lost when
confronting the impersonal bureaucratic hierarchies at every
level of government, or believed himself at the mercy of giant
corporations that seemed more concerned with pl'ofits than
with the human and social consequences of their activities.

Faced with these developments, the American people hark
ened back to the practice noted by Tocqueville a century and a
half ago; they began to seek more effective citizen participa
tion in the government, in the economy, in society, and es
pecially in the educational system. This movement, whose birth
pangs have been accompanied by tension, dissension, and vio
lence-and which at times seems to threaten the foundations of
our democracy-is itself democratic in essence. It goes under
the name of "participatory democracy."

In the National Goals report of 1970, Daniel Moynihan,
always a perceptive analyst of the American social condition,
took note of this movement, declaring that there is "a fairly
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direct evolution toward citizen participation in the actual work
ings of government." Had he wished, Moynihan might have
probed further into this phenomenon and pointed out that
citizen participation was not limited solely to government, but
was also manifesting itself in education and technology. "Par
ticipatory education" and "participatory technology," iII-con
ceived as some of their manifestations might seem to us, repre
sent an extension of the democratic process into new areas.

Participatory education means many things, some of them
contradictory. Although public education presumably has always
been a matter of public concern, in practice it had been left
largely to professional educators, although sometimes local
boards of education or state legislators tried to exercise some
form of control. Parent·teacher associations were usually polite
affairs, with parents content to meet the teachers socially and
be satisfied with their explanations of how Mary and Johnny
were doing at school. But within the past decade the isolation
and insulation of professional educators have been violently
shattered. In Northern urban areas containing large minority
groups, the demand for "community control" of the schools
led to violent confrontations and threatened the integrity of
the educational process itself; in the Southern United States,
"citizens' councils" sought control to achieve goals exactly
opposite their counterparts among the ethnic minorities in the
cities! Neither legislation nor judicial decision could satisfy
both groups; they went either too far or did too little, depending
upon the point of view. One thing was certain: the schools
became battlegrounds in the great social and political issues of
our times. The outcome of this struggle is still in doubt; never·
theless, it represents an historical phenomenon which all edu
cators must take into account.

Another level of "participatory education" was at the stu
dent level. In institutions of higher learning, the demand was
heard that students participate more in determining the con
ditions of their education. Gray-bearded professors and deans
floundered in dismay as callow but longer-bearded youths clam
ored for a voice in what they should be taught and how they
should be taught, and even demanded a role in the governance
of universities. Permissiveness-perhaps too much, for some
tastes-supplanted the authoritarian voice of the teacher; the
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informal permissiveness which had become characteristic of the
mobile and restless American family was thus reflected in our
educational institutions.

It is not surprising that technology also became a target
of this inchoate movement toward participatory democracy.
After all, technology was the central factor in determining the
conditions and meaning of life for Americans living in a highly
urbanized, industrialized society. Technology's impact upon how
men worked and lived was too potent to be ignored. If they
wished to have control over their destinies, Amedcans sensed
intuitively that they must also have some control over their
technology.

The movement for participatory technology goes under
several names: environmentalism, consumerism, accountability.

The possibility of technological damage to ecological sys
tems was first forced upon the public consciousness only a
decade ago, when Rachel Carson pointed out that the damage
wrought by indiscriminate use of pesticides and fertilizers
might bring us to a springtime when the birds no longer sang.
The consumerist movement was fueled by crusaders like Ralph
Nadal', who highlighted the inadequacy and shoddiness (and
even the sometimes dangel's) of the products offered by Amer
ican industry. Both environmentalism and consumerism brought
accountability to the fore: scientists, engineers, government
officials, corporation executives, generals, and admirals-all
would be held accountable for the human and social consequences
of their uses of technology.

The public's concern forced governmental action. Within a
short space of time, the Federal government instituted the
Environmental Quality Protection Act and the Environmeutal
Protection Board, safety equipment and emissions control for
automobiles were legislated, DDT was banned, and the SST
was dropped. Consumer protection boards were inaugurated
by many local and state governments. And in 1972 Congress
established an Office of Technology Assessment to monitor the
social and human consequences of the applications of science
and technology.

The development of participatory technology obviously has
ramifications for our educational system. Society demands that
knowledge be applied to social needs; at the same time our
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students demand that their learning be relevant. This concern
for social need is a hallmark of today's youth. Instead of de
ploring it, we should applaud it. Here is both a challenge and
an opportunity for educators.

The challenge lies in the fact that technological advance
is revolutionizing our economy, tmnsforming our environment,
and modifying our social institutions. Furthermore, technology
is moving at such a fast pace that our institutional framework
and our value system seem unable to keep up with it. The
argument states that if we do not adjust our institutions
political, social, and economic-and our cultural nexus to cope
with the transformations occurring in our technological life,
citizens of the future will be faced unexpectedly with new
situations which they will be unprepared to meet-and hence
will suffer from "future shock," as described by Alvin Toffler
in his recent best·seHer.

There are others who claim that the human nervous system
and brain cannot cope with the impact of the accelerating
technological changes which have become the hallmark of con
tempol'ary America. That is nonsense, as even a superficial
glance at today's youth reveals. They accept and digest the
products of technological progress without any nervous strain
whatsoever. Indeed, they grew up with them, and they live their
lives in a world of kaleidoscopic neon lights, pneumatic doors,
hot· rods, jet planes, television, and the ubiquitous transistor
radio. Any technology which promotes speed, comfort, and con·
venience is readily absorbed and becomes part of the very tissue
of their daily existence.

What the youth cannot accept is the fact that our institu·
tions-governmental, pl'ivate, legal, economic, religious, and the
like-have not adapted with equal ease or rapidity to this
changing world. Paradoxically, OUi' educational institutions have
been among the most conservative in reacting to the rapid pace
of technical change, yet they, more than any other factor, fueled
the racing motor of technical progress. Let us therefore sum
marize briefly some of the major socio-technological changes
which have occurred in recent American history, especially
those which have most bearing upon the problems of vocational
and industrial arts education.

* * •
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One of the major socio-technological changes of our times
has been the transformation of America from a rural, agrarian
society to an urban, industrialized society. The statistics tell
the story. At the turn of the century, one American working
on a farm produced food and fiber for eight people living in
cities; by 1970 forty people in the cities were supported by
the food and fibers produced by a single farmer. Whereas
most people lived on farms or in small towns a century ago,
now the great majority live in metropolitan areas, and their
number is increasing daily.

This vast demographic movement from farm to city was
made possible through an advancing technology: innovations
which tremendously increased agricultural productivity, fac·
tories which mass·produced vast quantities of goods, and the
concomitant development of transportation means and net
works. Our factories, employing highly sophisticated machinery,
provide us with such a great outpouring of goods that we no
longer need so many production \vorkers. Within the past two
decades America has become the first major industrial nation
where more people are engaged in service than production in
dustries. It is predicted that the service sector (comprising
trade, finance, government, transportation, and utilities) will
show the most rapid gain in employment in the period from
1975·1980.

Both the production and service sectors of our economy
are becoming more technically oriented, requiring workers with
high levels of education and skill. The result has been what
Charles Killingsworth of Michigan State University terms a
"twist" in employment patterns from the non·technical to the
technical, for there is diminishing need or place for unskilled
labor in the American work force. In 1963, unskilled workers
comprised 17% of the labor market, and the Department of
Labor predicts this figure will be down to 570 by 1975.

Employers, both public and private, now demand higher
educational levels for employees entering the work force, and
students are being told that more education is the key to suc
cessful employment and to rising in the occupational ladder.
Yet it is by no means clear that our advancing technology
actually requires greater skill or higher education on the part
of the large majority of the work force.
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Ever since the Industrial Revolution a major trend in
technological development has been to "build the skill into the
machine." This certainly means that those who build and main
tain the machines which are the major sources of our immense
productivity must be highly trained and skilled. But does it
mean that the operator of the machines must also possess skills
-when the skills are already the possession of the machine it
self? The worker is no longer a machine operator, but a machine
overseer. Instead of actually performing a work operation him·
self, he watches the dials on a control panel. Since, by elaborate
feedback mechanisms, the machine controls its own operations,
some authorities suspect that we haye oYerestimated the amount
of skill required of the worker in a modern factory-although
we have not overestimated the responsibility vested in the
worker to whom this expensive equipment is entrusted.

Let us take a homely example of the lower skill level reo
quired by our sophisticated machinery. Large supermarket
chains demand that the girls working at their checkout counters
have at least a high school diploma. Does the work of the
checkout girl really require even that minimum educational
level? The customer brings the products to the counter; each
product is clearly marked with its price, which the checkout
girl punches on the cash register, which in turn computes the
total automatically. The customer gives the checkout girl the
money for the purchase; she punches that on the cash register,
which then tells her how much change the customer should
receive. The skill is built into the cash register; the checkout
girl need not even know the elementary processes of addition
and subtraction, because the machine performs these operations
for her. All she has to do is to be able to read numbers and
count money. In other words, the actual working skills required
by the checkout counter girl were acquired by the time she
reached the fifth grade!

The facts are clear enough, but the implications are not.
It might well be that, as far as the actual operations of our
production technology are concerned, the automated devices
which are increasingly coming into use will require only limited
skills for most occupations. Only a small group of highly skilled
engineers and technicians will be required to design, produce,
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and maintain the machines-and the machines will do all the
work from that point on. Yet employers demand workers with
higher educational levels. Furthermore, the employees them
selves have higher expectations; they want jobs requiring more
eduucation.

Partly as a result of the feeling that more education is
a prerequisite to economic advancement, American youth are
going to college in greater numbers than ever before. This
bias for a college degree seriously skews our educational-and
eventually our economic-system. It means that elementary and
secondary school education have been focused almost exclusively
on college preparation. It means also that industrial arts and
vocational education are regarded as second·class choices-for
those students who are incapable of the financial strain of
attending college or incapable of the mental strain involved in
college preparation. Industrial arts and vocational courses are
thus regarded as inferior to the classical subjects requisite
for college admission.

A triple irony is evident here. The first is the disdain of
educators for vocational and industrial arts curricula, because
they fail to recognize that these subjects can be as intellectually
stimulating and just as challenging-and perhaps more reward.
ing-to students than traditional curricular material.

Why do teachers in the humanities and social sciences look
down upon those concerned with the trades, skills, and occupa·
tions which occupy so much of man's time and energy and
which have been the chief medium of his material advance
throughout the centuries? The reason, I suppose, is that much
of our schooling today-from elementary education to graduate
school-derives from the classical world of learning. Classical
education is book·centered and word oriented: it looks down
upon people who make and work with tools, an anachronistic
social attitude deriving from antiquity when slaves performed
the menial tasks of society. Those in the liberal disciplines have
an almost morbid preoccupation with the printed word, and
they have tried to make all students, no matter their back
grounds and interests, share their predilections. Yet they do
not regard as intellectually inferior the work of anthropologists
and archaelogists, who, looking at prehistoric or primitive cuI·
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hll'es, find that much can be learned from the articles fashioned
by hum~n hands and which are not derived from a written
cultlll'e. Much of the creative expression of civilization lies in
its artifacts-in its structures, its tools, its paraphernalia of
daily life, its organization of its productive and distributive
functions-as well as its poetry, litel'ature, and politics. The
artifacts of our contemporary technological civilization may
not appeal to some, but they represent the sensory, manipula·
tOl'y, and aesthetic expression and experience of our own time.
Are they any less worthy of study, understanding, and appre·
ciation than the artifacts of long·dead civilizations or the masks
of primitive African tribes?

The humanistic disdain for OUl' man-made world is founded
upon false psychological and sociological premises. An advancing
technology requires just as much in the way of human ingenuity,
imagination, creativity, and sensitivity as do achievements in
literatlll'e, art, and the other accouterments of high culture.
Technologists express themselves in steel, concrete, glass, and
electric circuitry; is that any less noble than expression through
words, music, or painting?

The second irony is that, despite the college "bias" which
results in the rejection of industrial arts and vocational train·
ing in the secondary schools, parents and students turn to the
colleges for exactly the same thing. That is, they expect the
colleges to provide training for technical careers-of the more
pl'estigious type. Some kinds of professional technical educa·
tion are looked upon as more prestigious, more lucrative, and
more personally satisfying than others. Our entertainment media
reinforce the stereotypes: the working man is an "Archie
Bunker" while the more glamorous technical callings are pur·
sued by handsome "Young Interns" or by the suave "Marcus
Welby, M.D." Is it any wonder that students opt for college?

Then the third irony asserts itself. Once in college most
students are taken aback to discover two things. First, they
have set unrealistic job goals for themselves-the attrition
rate at even our best engineering schools approaches 25%, and
the percentage of would·be pre-medical students who fail to
achieve admission to medical schools is even higher. Second,
the students learn that their college education-molded along
tl'aditional lines by the same forces of classical education which
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control elementary and secondary school curricula-has no con
nection with the "real" world. Except in professional schools
such as engineering, medicine, business, and law, the students
find that higher education does little to prepare them for
earning a living.

But, it will be properly argued, earning a living is not the
purpose of a liberal arts education. True, but contemporary
liberal arts education does little to prepare its students for
learning to live. For little attempt is made in our liberal arts
curricula to come to grips with the realities of the structure and
operation of contemporary industrial society. Some of our
brightest students might rebel against that society, but they
rebel also against an education which takes such little note of
the social the technological forces which have reshaped society
during the past two centuries.

Dr. Gordon T. Bowden, Director of Education Relations at
AT&T, finds a "mismatch" between the world of learning and
the world of work: Our colleges are filled with students who
expect to find jobs that do not exist, while at the same time
our great American industries are unable to find the skilled
technical personnel which are essential for our industrial econ
omy. We are educating people for jobs that do not exist, and
we are not educating them for the jobs that do exist-or for
those manpower needs which will arise in the future of our
swiftly changing technological order.

The fact is that neither our universities nOl' our secondary
schools are preparing our young people for the world of life.
College students find their education irrelevant. And high
school students drop out in unprecedented numbers, while those
who stay in receive a diploma that represents attendance-not
learning achievement. The students are obviously "turned off"
by traditional curricula, whether in high school or college.

Some educators attempt to gloss over the number of drop
outs-now approaching 3070 in our high schools-by pointing
out that there was also a high percentage of high-school drop·
outs back in the 19th century. True, but the students who
dropped out in the 19th century did so in order to enter the
world of work; the job opportunities available to them seemed
more attractive or more necessary than a high school diploma.
But today's dropouts do not find a job. Despite a total unem-



30 PARTICIPATORY TECHNOLOGY

ployment rate in the neighborhood of 570, almost 20 % of our
young people-those between 16 and 22-are unemployed; even
more critical is the fact that the proportion of unemployed
Negro youth in that same age group is reaching 3070. They
have not dropped out of high school in order to take jobs; their
lack of training means that there are no jobs available for them.
These youth are not only dropping out of school, they are
dropping out of society!

While willing to admit that the social environment plays
a large role in the dropout rate, I claim that much of the
blame rests upon the traditional curricular emphasis in our
educational system-and this includes universities as well as
secondary schools. We are failing to impart to our students the
nature, meaning, and importance of our industrial system, and
we are failing to show our students a viable way of partici·
pating in constructive fashion in that industrial system. In·
stead, many academicians are engaged in castigating modern
technology, blaming it for all the ills of modern society. Granted
that we have had abuses and misuses of technology which
have helped bring about the deterioration of our environment,
the spoliation of the countryside, the rot of our cities, and the
downgrading of many aspects of the quality of life. Yet the
resolution of many of these problems can only be accomplished
through a greater technological effort on our part, through
applying more sophisticated technology for socially beneficial,
purposes.

The cure for "bad" technology is not a retreat from the
contemporary industrial order but a participatory technology
which will prevent technical applications from being used only
to benefit narrow interests. The cure for the dropouts from
both college and high school is to make college and high school
education more meaningful. The cure for the mismatch between
the educational preparation of our students and the needs of the
world(s) of work is a new approach to education which will pro·
vide students both with the grounding for employable skills and
with the necessary cultural preparation for life in a democratic
industrial society.

* * *
This does not mean that I subscribe to the singular em·

phasis given "career education" in 1971·72 by Commissioner
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Sidney p, Marland, Jr. of the United States Office of Educa·
tion. Career education is certainly a major function of our
schools, but it is not the sole function. Career education is part
of the total educational experience, but the whole is greater
than this one part.

Just as important as preparing certain students for spe·
cific occupational roles in society is teaching all students the
nature of the industrial system, and the role which they might
play in our technological society. From the earliest grades on
through graduate school, students should be introduced, in in·
creasing levels of sophistication, to the functioning, operation,
and structure of our industrial society. Students will not be
satisfied with an education which is exclusively job-oriented;
they must know how that job fits into a larger social context
and ministers to human values.

Industrial arts and vocational education should not be con·
strued as alternatives to traditional academic education, but
rather as interdependent and mutually reinforcing types of edu
cation to which all students should be subjected no matter their
career goals. Society cannot function without people to perform
the various production, distribution, service, communication,
and many other tasks necessary for a complex urbanized and
industrialized society, But life and society are made up of more
than occupational tasks.

Giving an industrial orientation is not the same as narrow
occupational training. Students must learn about our con
temporary industrialized society, they must see some relevance.
between their formal school studies and the world of work, they
must learn about the dynamic interplay behveen technology
and society which is characteristic of the present and of the
future in which they will live, and they must widen their hori·
zons and options. This approach is necessary for all students,
not only those who will be finishing their formal schooling at
the high school level.

It is this kind of broader educational approach with which
industrial arts educators have been experimenting during the
past few years. They have done much to show students the
role and value of technology in human history. Since so many
of our students are "turned off" by the emphasis on the printed
word in our traditional schooling, industrial arts educators are
"turning them on" by showing them othel' facets of human ex·
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pression and by enabling them to understand and to participate
meaningfully in our industrial society.

* * *
Industrial arts is perhaps better adapted than any other

educational area to provide youngsters with orientation for the
modern world. It can give them a broad understanding of in
dustrial society, tell them of the opportunities for employment,
provide them with basic skills useful for a wide area of job
possibilities, and make them cognizant of the positive contri
butions which they can make to society by constructive partici
pation in the world of work.

In our society of high technology, "know-how" is the most
valuable commodity; human resources are our nation's greatest
asset. If industrial arts educators can impart basic technical
know-how while teaching the students of the broader context
of the industrial society in which that know-how is to be applied,
they can provide a purposeful education to many students who
are now puzzled, confused, and uncertain because of the failure
of our educational system to provide them with realistic life
goals and realistic means to achieve these goals.

Finally, you will note that throughout this chapter I have
linked together industrial arts and vocational (industrial)
education. This was done, not through ignorance of the dis
tinctions between the two, but because I believe that they share
similar problems and have a common mission. Both are dis
regarded or downgraded by educators in other fields. Vocational
education is considered as a dumping ground for the inept
student; industrial arts courses are regarded as "recesses" or
respites from true study by students and faculty from other
disciplines. And both vocational and industrial arts education
must retread themselves to meet new and challenging needs.

The fact is that the public-and this includes local and
state board3 of education, state legislators, and others who have
a voice in educational matters-fail to recognize the distinction
between industrial arts and vocational (industrial) education.
An analog exists in the situation between scientists and en
gineers. While they recognize the distinctions between them
selves, the general public does not. Engineering work and
achievements are frequently comprehended under the term
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"science." And the fact is, of course, that science and engineering
do come together in many areas of endeavor, and that scientists
are acting as engineers when engaged on particular projects,
while engineers sometimes do basic scientific work in pursuit
of their technical goals.

We should recognize that the complexity of modern Amer
ican industrial society and its educational needs demands some
overlap between the goals and methods of vocational industrial
and industrial arts education-and that hail··splitting distinc
tions and institutional differences should not stand in the way
of their joint contribution to our education and to society. Al
though industrial arts and industrial vocational educators might
come from different educational backgrounds, wOl'k with dif
ferent students, and employ different methods in achieving
different goals, in some areas their interests, methods, and
goals merge. Instead of recoiling in horror fl'om this prospect,
both should recognize that much is to be gained from coopera·
tion and not allow internicine \varfare or prideful distinctions
to make them lose sight of their larger educational mission.

Both have significant roles to play in our country's future,
for we are faced with the challenge of intellectual Luddites and
prophets of gloom and doom who wish to turn our society away
from technological advance. Yet the real problems which will
face our students as they live in the 21st century are problems
which require technical expertise as well as comprehension of
the role which advancing technology can play in satisfying the
wants and needs of a growing world population. Such problems
cannot be solved by wringing our hands in despair and calling
for the backward march of history,

Industrial arts teachers have recently learned that the
major justification for industrial arts education lies not in the
specific training in technical skills \vhich it imparts, but rather
in the attitude which it instills and in the understanding which
it engenders toward the tools, processes, techniques, machines
and organization of om' complex industrial society. Even before
Charles Silberman wrote about "the crisis in the classroom"
industrial educators seem to have anticipated his advice: "Stu·
dents need to learn far more than just the basic skills. Children
who have just started school may still be in the labor force in
the year 2030. F or them, nothing could be more wildly im·
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practical than an education designed to prepare them for spe
cific vocations or professions or to facilitate their adjustment
to the world as it is. To be practical, an education should pre
pare a man for work that doesn't yet exist and whose nature
cannot be imagined."

I believe that this moral task of industrial arts educators
will probably be more important than any individual skills
which they can teach their students. True, industrial arts edu·
cators will continue to develop curricula structured around
manufacturing, construction, communication, power, and trans
portation industries-as they have increasingly been doing dur
ing the past few years. Furthermore, they will undoubtedly
respond to the need for new environmental or ecological tech
nologies, where these can point to direct response in meeting
immediate and specific and practical social needs. They can be a
truly positive force in the new participatory technology which is
coming into being.

This does not mean that industrial arts educators, any more
than the rest of us, will provide the solutions to all the world's
problems. We shall have to cope with environmental blight and
ecological difficulties as inevitable and continuing consequences
of industrial advance. But it is better to cope with the problems
than to run away from them, to deal with them rather than to
ignore them.

Ours is a society of so-called "high" technology. Despite
occasional or cyclic economic turndowns, such a society requires
more and more highly trained, technical personnel than previous
forms of cultural organization. We may be no more happy nor
more secure than our ancestors, but ours is an exciting age
III which to live, and we must prepare our students to live in a
world of continuous and rapid change. It is the business of the
future, said Alfred Torth Whitehead, to be dangerous. But
we can accept the risks with composure and confidence if we
set ourselves to the task of educating our future citizens to
understand the social forces accompanying technological change
and to play a meaningful part in the technological process it
self. And, to assist us in the performance of this noble task,
we must increasingly turn toward educators in the industrial
arts.
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CULTURE-ITS INFLUENCE UPON EDUCATIONAL OBJECTIVES

Anthropologists, sociologists, and psychologists have demon·
strated the powerful influence of a culture as a dominant con·
trolling educational force. They have defined "culture" as "the
accumulated experience of a group"; including psychological as
well as material aspects or traits. Each culture or society taken
in its totality has its distinctive traits which individualize and
differentiate it from all others. They have indicated that culture
is "learned" behavior; it is distinctly human and thus human
nature is essentially "culture" nature.

All cultures are relatively organic. Thus, inner relationship
between the social institutions, mores, folkways, types of per·
sonalities produced within the culture may be seen. In a highly
complex culture such as ours, in which the advances of science,
invention and technology are everywhere evident, this organic
relationship is not so thoroughly maintained and certain areas of
the culture lag behind and conflict with other areas. Thus, the
task of education as a creative social force becomes one of ana·
lyzing, evaluating, integrating and (we hope) of redirecting the
culture. Our school programs can only be intelligently built as
we are intelligent about tradition', the trends, the emerging
condition of American culture.

35
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A study of history reveals the gradual and continuous change
in cultural pattern., No culture appears and remains full grown
like Juno fresh from her father's forehead, but each is the product
of a long period of gestation and must look toward certain alter·
ation. Thus, the school's curriculum must likewise develop. This
is equally true of industrial arts as it is in any area of the cur·
riculum. It is for this rea. on that it seem necessary for us to
look very carefully at the major societal forces to ,vhich the
school should direct its attention, with special emphasis upon
those areas of human life which affect us in the 70's.

THE SEVEN P'S OF THE 70'S FACING THE INDUSTRIAL EDUCATOR

l\1any books have been written about the nature of the 70's
and the problems that we face as well as the many and exciting
challenges that have been made possible. There has been little
uniformity reached by the varying authors who have attempted
to describe the period in which we are living. Each author tends
to empha ize those aspects of our society with which he is most
familiar or has greater t interest. However, even a cursory exam·
ination of the literature of the field would indicate that there
are some general areas which cannot be overlooked as we study
the nature of our changing . ociety and the problems faced by
educators who must plan new curriculum in order to keep pace
with these change -, I have chosen to use the term "The Seven
p's" in order to help us remember some of these major i sues
which we face. Let us look at these problems:

1. Population Control

What is the population picture? Where are we now? What
are the projections? Presently, there are 3.5 billion in the world.
What is tartling and frightening is to realize that whereas it has
taken all human existence (estimated fl'om 2 to 5 million years)
to achieve this level, it will take only the next 30 years to double
the figure to 7 billion people. It is this geometric doubling that is
compounding the problem. It has been estimated that the human
population at 6000 B.C. was about 5 million people-taking per
haps a million years to double. By 1650 A.D. there were a one·
half billion people. and it had taken about 1000 years to double.
It reached a billion people around 1850, doubling in some 20U
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years. It took only 80 years for the next doubling, with a popula.
tion of 2 billion in 1930. The next doubling to 4 billion will be
reached early in the 1970 decade at the rate of 40 years. The
present doubling time seems to be about 37 years. That's quite
a reduction in doubling time: 1,000,000 years, 1,000 years, 200
years, 80 years, and 40 years.

Paul Ehrlich has referred to the problem as "The Population
Bomb." Too many people with too little food, on a dying planet.
About 3 1/2 billion people today swarm the earth, 2 billion of
these are poorly fed-undernourished, malnurished, 01' starving.
Within this decade-unless the excess of birth over death is
radically reduced, this world is in for a major famine. If we
continue to lower the death rate and do not radically curb the
birth rate within this decade, you and I will see millions starving
each day. Neither the conscience of mankind nor the practicalities
of international politics and warfare will permit the ten nations
now producing more food than they can eat to survive peacefully
in that day when the streets of 100 other nations are choked with
hunger riots. The population bomb is ticking.

A biology professor once dramatized the explosiveness of
this doubling process by presenting this problem to his class:
if a bacteria which divides once every hour \,,'ere placed in a test
tube to begin the multiplying process, and the test tube became
full at exactly the beginning of the 30th day-at what time was
the test tube half·full ? The students were amazed to find the
answer to be the 23rd hour of the 29th day-half-full only one
hour away from the completed process which took a total of 29
days or 696 hours. No wonder our duplicating population startles
us. Particularly when the "test tube" of the earth is already full
to overflowing.

In the last stages it comes upon us very suddenly and swiftly.
Ehrlich would remind us as we look at this problem again by
saying,

Nothing could be more misleading to our children than our present
affluent society. They will inherit a totally different world, a world in
which the standard politics and economics of the HI6D's are dead. As the
most powerful nation in the world today, lind its largest consumer, the
United States cannot stand isolated. We are today involved in the events
leading to famine; tomorrow we may be destroyed by its con.sequences.
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We cannot delay looking at this tremendously challenging
problem of population increase.

This problem is not just an American problem, as we well
know, but a worldwide problem. Let us compare the United
States to India, for example. We have 203 million people, whereas
India has 540 million on much less land than we have in the
United States. But let us look at the impact of people on land.

The average Indian eats his daily few cups of rice, draws
his buckets of water from the communal well, and sleeps in a
mud hut. In his daily rounds to gather cow dung to burn to
cook his rice and warm his feet, his contribution to the destruc·
tion of the land is minimal.

An American, on the other hand, is destroying the earth
from the moment he is born. He destroys the large piece of land
upon which he builds his sprawling home, double garage and
driveway. He will add his share to the 143 million tons of smoke
and fumes, 7 million junked cars, 20 million tons of paper, 48
billion cans, and 26 billion bottles the environment must absorb
each year. In his lifetime, he will personally pollute 3 million
gallons of water, and industry and agriculture will use ten times
this much water in his behalf. He will also use 21 gallons of
leaded gasoline containing boron, drink 28 thousand pounds
of milk, and eat 10 thousand pounds of meat. The latter is
squandered in a life pattern unkno'wn to Asians. The average
Indian citizen, whose fecal material goes back to the land, has
but a minute fraction of the destructive effect on the land that
the affluent American does.

The demands on water and land for our growing population
are expected to be far greater than the supply available in the
year 2000. Said Wayne H. Davis, biologist at the University of
Kentucky,

We are destroying our land at the rate of over a million acres a year. We
now have only 2.6 agricultural acres per person. By 1975 this will b~ cut
to 2.2, the critical point for the maint~nance of what we consider a decent
diet, and by the year 2000 we might expect to have 1.2.

It is for that reason then that we see the gl'eat necessity for
understanding the population explosion and its many ramifica
tions for the future which we now hold out to the present college
generations is one in which their children will, at best, lead
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miserable lives and die young. Hunger, the principal killer of
man, threatens to become the killer of mankind.

2. Pollution

One cannot look at the problems of extended population con·
trol with this utilization of the land and its resources without
recognizing that the second major P in our society is pollution.
A great deal has been said recently about this and the 92nd
Congress of the United States finally gave serious consideration
to the importance of control of our environment by passing some
major legislation. However, Rachel Carson and many other bio
logists have been warning us for many years about the importance
of pollution and the monumental waste of our resources. We had
to wait until the stench of the Hudson became so unbearable
that we really gave major consideration to the problems of pol
lution. Not only is our water polluted but our air and our land.

So important has this issue become that the first worldwide
gathering ever held on the subject of the international environ
ment brought policy makers from 113 nations to Stockholm for
12 days in June of 1972. They came together under the auspices
of the United Nations to dra\v a blueprint to protect man and
his habitat. The conference theme was "Only One Earth." This
in itself indicated that all living and inanimate things amongst
which man dwells are part of a single interdependent system and
man has no place else to turn if he despoils his own surroundings
through abuse. The conference in its declarations called atten
tion to the major concern that we face and expressed its aim
thusly: "to inspire and guide the peoples of the world in the
preservation and enhancement of the human environment."

This international political consensus \vas adopted by accla
mation. Though not legally binding on the nations that sign it,
it may in time become the basis for the development of treaties
codifying some or all of its provisions. Among the 26 principles
expressed in the declaration were these: "1\1an has the right to
an environment of quality and a responsibility to protect and
improve that environment for future generations," and "Govern
ments have the right to exploit their own resources and develop
their own environmental policies but they also have the responsi
bility to assure that activities within their national jurisdictions
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do not cause damage to the environments of other countries or
areas." Among the principles of the declaration was emphasis
upon the importance of planning and management of the reo
sources of nature. There is no doubt that the United ations in
calling this conference felt it tremendously important to express
concern that man and his environment must be spared the effects
of nuclear weapons and of all other means of mass destruction.

The conference is particularly important to us as we look
at the problem of pollution since it listed 109 recommendations
for specific steps that must be taken in order to implement the
principles of the declarations that had been expressed. Again,
among this vast list of suggestions appeared such actions as:
earth watch, new procedures for identifying pollutants, safety
limits for common air and water contaminates, restrictions on
ocean dumping, international registry of chemicals, and a vast
itemization of individual activities and citizen responsibilities.
Yes, pollution will destroy us unless we learn to utilize our in·
creased knowledge and understanding of our technological society
to provide more experiences and a richer life rather than destroy
ing that which we have found. What is at stake is the survival of
life in human form. Solutions to our environmental crisis demand
a new and broader understanding of our decisions involving
commitment and action.

3. Poverty

It is unbelievable that at a time when our society seems to
be most productive, technologically skilled, and intellectually ex·
panding that we must list among our P's that of poverty. At the
time of the so·called agricultural revolution, security was reo
duced and the carrying capacity of the land and the society was
increased. Thus, the pressure of overpopulation in a hunting tel"
ritory was, by a cultural solution, turned into the pressures of
insecurity of small farming communities. Then, through the
years and countries, distribution facilities were improved and
new ways of food storage invented. Although, and apparently
because of prejudice and fear, we do not use the most effective
method we have for storing food (a radiation process), food
storage as a purely technical matter is not the point of greatest
difficulty today. Technical problems remain, but the western
world is good at solving technical problems.
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However, advances in food production and food storage do
not extend to food distribution because food distribution is done
through the medium of money, and in the program of money
you still have to program social status. That is, in our scheme
for food distribution, we program a number of factors other than
the amount of food and the amount of hunger. It is akin to the
need in the Japanese language to program in verb-ending the
status rank of the addressee. In today's world, these extraneous
factors in monetary programming have to do with status and
rank.

Whereas famine is the scourge of a peasantry, chronic mal·
nutrition is the scourge of the civilized poor. Famine is caused
by crop failures and lack of long distance distribution systems.
Chronic malnutrition may occur anywhere, caused by lack of
protein or certain vitamins in the diet yet unavailable to many
people, but it is certainly rampant in situations where poor and
hungry people must choose between spending scarce money for
"good" food or for other things that they feel they need as badly.
Poverty does not merely cause malnutrition-it positively en
courages it. And 0 the problem of malnutrition and poverty lay
side by side in an affluent society.

Almost ten years ago when President Johnson declared all
out war on poverty in America, he called attention to the real
national need for eliminating this major problem. We beIie\'e
that there will always be some Americans \vho are better off
than others but it need not follow that "the poor" are always
with us. In the United States today \ve can see on the horizon
a society of abundance, freeing people of much of the misery and
degradation that have been the age-old fate of man. Steadily
rising productivity, together with an improving network of
private and social insurance and assistance has been eroding
mass poverty in America, but the process is far too slo\','. It is
high time to redouble and to concentrate our efforts to eliminate
poverty.

Poverty is costly, not only to the poor but to the \\Thole
society. Its ugly byproducts include ignorance, disease, delin.
quency, crime, irresponsibility, immorality, indifference. one
of these social evils and hazards will, of course, disappear with
only the elimination of poverty. But their severity will be mark
edly reduced. Poverty is no purely private or local concern. It is
a social, national and, indeed, even international problem.
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But the overriding objective is to improve the quality of
life of individual human beings. For poverty deprives the in
dividual not only of material comforts but of human dignity and
fulfillment. Poverty is rarely a builder of character.

The poor inhabit a world scarcely recognizable, and rarely
recognized, by the majority of their fellow Americans. It is a
world apart, whose inhabitants are isolated from the main·
stream of American life and alienated from its values. It is a
world where Americans are literally concerned with day to day
survival-a roof over their heads, where the next meal is coming
from. It is a world where a minor illness is a major tragedy,
where pride and privacy must be sacrificed to get help, where
honesty can become a luxury, an ambition a myth. Worst of all,
the poverty of the fathers is visited upon the children, and our
studies of welfare cases indicate over and over again that parents
of poverty beget children of poverty.

Equality of opportunity is the American dream, and univer·
sal education, our noblest pledge to realize it. But, for the children
of the poor, education is the handicap race; many are too ill
prepared and ill motivated at home to learn at school. And many
communities lengthen the handicap by providing the worse school·
ing for those who need the best. Our nation's most precious reo
source is its people. We pay twice for poverty; once in the pro·
duction lost in wasted human potential, again in the resources
diverted to coping with poverty's social byproducts. Humanity
compels our action, but it is sound economics as well. And so in
launching the war against poverty the Council of Economic Ad
visors reported in 1864 that:

One-fifth of our families and nearly one-fifth of our total population
were poor.

Of the poor, 22(,( were nonwhite; and nearly one-half of all non
whites lived in poverty.

The heads of over 60"l of all poor families had only grade school
education.

Even among those denied opportunity by discrimination, education
significantly raised the chance of escape from poverty, but education does
not remove the effects of discrimination. When nonwhites were compared
with whites at the same level of education, nonwhites were poor about twice
as often.

One-third of all poor families were headed by a person over 65 and
almost one-half of families headed by such a person were poor.
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Of the poor, 54';' live in cities, 16';' on farms, 30';'< as rural nonfarm
residents.

Over 40'/' of all farm families were poor. :-'Iore than 80';' of nonwhite
farmers lived in poverty.

Less than half of the poor were in the South.
One-quarter of poor families were headed by a woman, but nearly

one-half of all families headed by a woman were poor.
When a family and its head had several characteristics frequently

associated with poverty, chances of being poor were particularly high:
a family headed by a young nonwhite woman with less than an eighth
grade education was poor in 94 out of 100 cases. Even if she were white,
the chances were 85 out of 100 that she and her children were poor.

Even though the 1970 census reported that there had been
an increase in the income of Americans and that blacks had
nearly doubled their incomes in the last decade, there were still
millions living in America in 1970 who were below the poverty
level as measured by the Office of Economic Opportunity. Again,
in fact, since we have noted that certain geographical areas of our
country and ethnic groups tend to suffer most heavily from
poverty, in 1970 in the South there was still a decidely lower per
capita income than in other parts of the United States. Through·
out the country black families still earned less than two-thirds
as much as whites in real terms. And a study of the state-by·
state median family income of 1969 revealed quite clearly that
such states as Mississippi, South Carolina, Tennessee, South
Dakota, New Hampshire, Louisiana and Kentucky, Arkansas and
Alabama showed a decidely lower income than such states as
Alaska, California, Connecticut, Delaware, Hawaii, Illinois, 'Mary·
land, Massachusetts, Michigan, Nevada, New Jersey and New
York. Much can be said about where one lives and to what race
one belongs. One of the greatest challenges, therefore, as we
face the 70's and recognize the problems that challenge us as we
develop OUi' school programs and activities, is the problem of
poverty.

4. Persecution and War

There is some question as to how effectively \ve may be
able to attack the problems of population growth, environmental
exhaustion and poverty while, at the same time, we are carrying
on a war. The dragging continuance of an undeclared war amid
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increasing hopes for peace means general realization that peace
in Vietnam may mean peace in America, that war in the Mid·East
may easily bring war to the West. We recognize the continuance
of persecution between people in a multi-ethnic, multi-racial,
multi-cultural society. The fear of per ecution is reflected not only
in the major wars but even indeed in the understanding between
people within our country. We are in a time of revolt. Ultimately
it is a revolt of THEM AGAINST US. They are everyone who
does not share our per::;pective of life and time and how these
should be spent. They are people with the image of a different
Utopia, no matter how vaguely imagined; and our Utopia is not
for them. We are not experienced as providers and protectors
though we do both, not a well as we could, but we try. We are
vie\ved as counselors and guides to responsible adulthood, though
we try in a bungling and well· intentioned way. We are not ex
perienced as leaders gladly follo\ved to the death in the pursuit
of righteous causes in foreign fields. And we see the problem
of alienation closely related to the problem of persecution and
war.

Erich Fromm has discussed the impact of forces in the
American social environment on individual mental well·being,
a crucial factor in any crisis. He considered the causes for much
individual social and national discontent. Fromm's discussion of
this discontent also appear' to explain the causes of our environ
mental problems and thu to speak to all of us concerning our
earth's deterioration. He suggest' that the causes of our environ
mental problems may be identical to those characterized by mas
sive individual and group di 'content in our society. He argues
convincingly that "man has lost his central place, he has been
made an instrument for the purposes of economic aims, he has
been estranged from and has lost the concrete relatedness to his
fellowman and to nature, he has ceased to have a meaningful
life." In other \vords, modern man suffers psychological depriva
tion, and man who is psychologically deprived is ill suited for
purposeful decision making in dealing with our environment.
Fromm continues in this discussion and defines the implications
of this psychological state thusly,

Man regresses to a receptive and marketing orientation and ceases to be
productive; ... he loses his sense of self, becomes dependent on approval,
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hence, tends to conform and yet to feel insecure; he is dissatisiied, bored,
and anxious, and spends most of his energy in the attempt to compensate
for or just to covel' up this anxiety. His intelligence is excellent, his l"ea
son deteriorates and in view of his technical powers he is seriously endanger
ing the existence of civilization, and even of the human race.

In short, "alienated man may comprehend the environmental
crisis without mobilizing commitment to attain ecological bal
ance." This analysis of the alienation and of the mentally dis
abilitating forces in our contemporary society suggests that man's
unique evolutionary product, his psychological apparatus which
sustain balance between him and his envil'onment, is in gl'eat
jeopardy and there is indeed a crisis \vhich we must face as we
define the societal forces to which the school should direct its
attention.

5. (Racism) Prejudice

A discussion of the societal forces of 1970 must give some
attention to the problem of racism and prejudice. A few years
ago, the President of the United States appointed a commission
to study the problem in our country. This commission, headed
by Otto Kerner published a report on March 1, 1968. In the
ensuing year, 700,000 copies of the report were sold. This report
unequivocally identified racism as one of the major problems
of modern America. In Tom Wicker's introduction to this report
of the U.S. Riot Commission, he said,

This report is a picture of one nation, divided. It is a picture that derives
its most devastating validity from the fact that it was drawn by repre
sentatives of a moderate and responsible establishment. Segregation and
poverty have created in the racial ghetto a destructive environment totally
unknown to most white Americans. What white Americans have never
fully understood but what the Kegro can never forget is that the white
society is deeply implicated in the ghetto. White institutions created it,
white institutions maintain it, and white society condones it.

It is time now to turn \vith all the purpose at our command
to the major unfinished busines of this nation. It is time to adopt
strategies for action that \vill produce quick and visible progress.
It is time to make good the promises of American democracy to
all citizens-urban and rural, white and black, Spanish surname,
American Indian, and every minority group. This announcement
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was made in 1968, meanwhile what has happened to the ghetto?
It has spread to include more territory; but it has not taken in
numbers of people at the same rate. Instead whole areas of hard·
core slums have become depopulated, given over to rats and the
junkies. No new immigrant group could be found for them
no poverty group desperate enough. High vacancy rates have
caused the city to become even more blighted and the projection
of trends made by the Kerner Report envisioned for 1985 have
become true even in 1972 when we find "an America of swollen
metropolitan areas, black at the core and white at the fringes,
with its problems expanded beyond hope or solution."

The 1972 Congress ended the 92nd session still arguing on
whether to bus children to secure integration of schools so that
there could be better understanding of all Americans by each
other. There are still, in many cities and communities through·
out the United States today, major problems which have as their
base the problem of race, the problem of prejudice, the problem
of lack of understanding. The new "will" about which the Kerner
Report talked in 1968 has not been generated.

But other things have been generated, among them a new
self·confidence and pride within the black group and a new fear
and hardness within the white. Blacks, for the most part, still
want to become a part of the mainstream of American life. But
they want it on equal terms. What went wrong?

The Commission's recommendations embraced three basic
principles:

1. To mount programs on a scale equal to the dimensions of
the problem.

2. To aim these programs for high impact in the immediate
future in order to close the gap between promise and per
formance.

3. To undertake new initiative and experiments that can
change the system of failure and frustration that now
dominates the ghetto and weakens our society.

What has happened four years later? Unfortunately, the Com·
mission on Civil Rights, which has been the means by which and
through which these recommendations were to be implemented,
is greatly weakened by recent resignations by four of its com·
missioners. Nothing challenges America and society more than
the problem of prejudice. For living as we do, in a multi-ethnic,
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multi-cultural nation and world we can no longer sit idly by
and give little sincere effort to the removal of prejudice.

I remember discussing America's isolationist policy as a
college student. We felt that since we were separated from
Europe by 3,000 miles of water and from Asia by even greater
distances of water that we need not concern ourselves too dras·
tically with the problems of the peoples of these continents. But
no one can sit in the halls of the nited Nations and not recog·
nize that the :Monroe Doctrine has long outlived its usefulness
and the world is indeed one neighborhood. What happens in any
part of the globe in terms of interpersonal and intergroup rela·
tions affects all of us. The discussion of apartheid in South
Africa is as meaningful to those of us in America as to the people
who live in Rhodesia and in those parts of the world which geo·
graphically border that nation. Traveling in outer space will
mean nothing unless we build up closer relationships and under·
standings between all of the people who live on the planet Earth.

6. Protection from Violence

The sixth P rose out of the preceding P's-persecution and
war, prejudice and racism. Whether customary lethargy and in·
difference, together with continuing belief in racial caste, has
accounted for the slow movement in overcoming prejudice and
racism in our country, we shall never really know. A new factor
entered the picture with the murders of Martin Luther King, Jr.
and Robert F. Kennedy. The nation in general, and most of the
official leadership, turned its attention away from the basic
problems of racial caste to stare with hypnotized fascination at
the spector of violence. Anger stalked the streets and fear gl'ipped
the home, and in very short order, the President of the United
States appointed a Committee headed by Dr. Milton Eisenhower
to look into the causes and prevention of violence and, thus, pro.
tection from violence becomes my sixth P.

The Eisenhowel' Report, with its twelve impressive volumes
of supporting materials, is the source for our understanding of
this major problem faced by every American in every city and
hamlet of our country. The Eisenhower Commission said:

When in man's long history, other great civilizations fell, it was less
often from C'xternal assault than from internal decay. Our own civilization
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has shown a remarkable capacity for responding to crisis and for emerging
to a high pinnacle of power and achievement, but our most serious chal
lenges to date have been external - the kind this strong and resourceful
nation could unite against. While serious external dangers remain, the
graver threats today are internal: haphazard urbanization, racial dis
crimination, disfiguring of the environment, unprecedented interdependence,
the dislocation of human identity and motivation created by an affluent
society all resulting in a rising tide of individual and group violence.

Even a cursory perusal of a daily newspaper or weekly news
magazine, or listening to the daily radio and television news
reports, will call attention to the fact that little heed was given
to the Eisenhower report, for all about us violence is expanding.
Not only in terms of crimes in the street, the skyjacking, murder
even at the Olympic games, and other kinds of violence little
known in a highly developed civilization, one would need to look
anew at the admonition of the Eisenhower Commission when it
said:

We believe that the twin objectives of the social order must be to make
violence both unnecessary and unrewarding. To make violence unnecessary,
our institutions must be capable of providing justice for all who live under
them---of giving all a .satisfactory stake in the normal life of the communit.y
and the nation. To make violence unrewarding, our institutions must be
able to control violence when it occurs, and to do so firmly, fairly, and
within the law.

Above all, there seems to be little disposition to take up the
theme which the Eisenhower Report stressed in following behind
the Kerner Report which read:

The way in which we can make the greatest progress toward reducing
violence in America is by taking the action necessary to improve the con
ditions of family and community life for all who live in our cities, and
especially for the poor who are concentrated in ghetto slums.

It is indeed sad that the leading newspaper in our nation's
capitol each day has a column entitled "'roday's Crimes," and
there follows a listing of the thefts, of the murders, of the rob
beries, of the assaults, and other crimes indicating violence in
the street.

And yet every\vhere there appears to be a disposition to turn
away from the causes of violence and the essential effort to cor
rect these causes and to fix attention on the phenomena of vio
lence as something to be repressed. Violence has become like a
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disease in our society. Those who would claim that American
violence is merely human nature at work in an imperfect society
must reconcile the amazing disparities in the incidence of vio·
lence as between the United States of America and sister nations.
Our homocide rate, for example, is nearly five times that of
Canada, nearly nine times that of England and Wales. Is our
"human nature" so different, so depraved in comparison?

A phenomenon, not of its essence, violence nevertheless
has a way of feeding on itself as do many biological diseases.
We have seen it on our campuses; an even better example is
found in contemporary France or Japan. Hundreds of campuses
in Japan were completely closed down for a major portion of
recent years because of student violence, and we need not go very
far in the United States to point to incidents of violence per
petuated by those who are paid to keep the law. And thus through·
out our land each day, new fears are born as people fear to walk
the street, even to attend funerals and church services for fear
they will be molested.

Meanwhile, on the larger front, instead of moving aggres
sively to remove the causes of violence and to build the inclusive
society which would make violence unnecessary, we witness an
appalling development in the patterns of our cities. Such violence
and terrorism is felt throughout the world and so the United
Nations, in one of its major committees, has been giving its
entire attention to the problem of terrorism as it affects interna
tional relations and better understanding throughout the world.
No one could look at 1972 without listing this P among those to
concern us as we list major societal forces affecting the school
and its development.

7. Pot and Other Drugs

As recently as six or eight months ago, it might have been
possible to speak in other than strident tones about the number
of young people who were reversing Karl Marx and making
opiates the religion of the people. Today, when the drug sub·
culture is rapidly becoming the dominant culture of tomorrow's
citizens, humor would be misleading. There is no single easy ex
planation for the growing use of drugs-from marijuana and
other "soft" drugs through the hallucinogens and "speed" to the
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"hard" drugs like morphine and heroin. Whatever the reason
may be, the fact with which there is no argument is that there
has emerged a whole new subculture which threatens to be the
culture pattern of the immediate future and which may in the
end destroy the culture.

A recent article in the Reader's Digest "A New-and Grow
ing-Drug Threat" began: "From a 60·thousand square·mile
region of Southeast Asia, a fast-swelling river of heroin is being
funneled toward the United States and Europe. Stopping this
ominous flow will be a formidable challenge .. ." The article goes
on to give an account of U.S. Custom inspectors in Honolulu
who spotted a suspicious parcel on its way from Bangkok, Thai·
land to a man in Chicago. It turned out to contain a leopard
skin with two pounds of pure herion concealed inside the head.
Another nine pounds of the drug were found in an already·
cleared shipment of skins. The threat continues to grow-not
only to those who have been familiar with it for many years,
the poor people of the slums, the neglected, and the underprivi·
leged-but more and more to the middle and upperclass, young
and old.

Currently, the major source of heroin entering the United
States is Turkey. For years, much of that country's legal opium
crop was diverted to laboratories in France. Turkey now has
agreed to halt all opium growing after this year. But even if the
ban is effective, warns John W. Parker, Deputy Chief of Strate
gic Intelligence of the Bureau of Narcotics and Dangerous Drugs
(BNDD), it will make virtually no difference in the amount
of heroin coming into the United States unless the flow from
Southeast Asia is also stopped.

A recent article in Time !IIagazine is headed "Search and Des·
troy-the War on Drugs." As one reads this article and similar
ones appearing almost every day in every journal and in almost
every paper throughout the country, there are accounts of drugs
coming from various parts of the world into the United States; a
never-ending flow that cripples more and more people and wastes
more and more of our human energy and resources.

The United States war on heroin is only getting underway,
and it is not without its critics, who variously contend that it is
too little, too late, and that the effort is diffused because some
narcotics agents go after marijuana dealers with the same zeal
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they apply to the heroin traffic. Barring any unexpected develop·
ments-an international agreement for a total ban on the poppy
or discovery of insects that attack this plant, or a medical break
through on treatment of addiction-the outlook is for protracted
war. There will be little deviation from the present U.S. strategy
of tough, front· door diplomacy with the countries along the drug
supply line and back alley smirking with the traffickers. That
strategy will not bring victory in the drug war but even a draw
would be a plus-provided that the respite is used to develop a
social and educational approach to the problem of addiction.

SUMMARY

As we look at these seven P's of the 70's: population control,
pollution, poverty, persecution and war, prejudice (races, creeds,
color, sex, and age), protection from violence and pot and drug
abuse, we must see that they are complicated by the technological
revolution and the revolution created by the expansion of human
knowledge. There is no doubt that the technological revolution
has made possible the tremendous expansion of man's capabili·
ties; in fact, one might define technology as the practical tech
niques, methods, artifacts and systems by means of which man
has extended his natural capabilities. Such a definition makes it
difficult to differentiate between "technology" and "knowledge."
But certainly as we use the term technology and recognize the
tremendous changes that have taken place in our society due to
technology-cybernetics, computer utilization, development of
many machines and instruments to improve communication and
understanding-there is no doubt that the school is greatly chal.
lenged. The rapidity of thi::; change makes even more complexing
the problem before us. For one cannot look at advancing tech·
nology without recognizing its effect upon human values and
individual growth and development.

The world is living through a tremendous period. The ever
present possibility of nuclear holocaust, however remote, has
doubtless had important social and psychological effects. An even
more important consequence may be the substitution of limited
goals for absolute national objectives, with an associated decline
in individual identification with and commitment to the result·
ing policies.
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With increased technical growth and skills, the United States
is now in the last stages of conversion from a rural to an urban
base. We need but look at the last census to realize that no longer
can we think of America as a rural or even semi·rural nation.
This has tremendous implications, even repercussions, on the
total social structure and on the development of group life in our
society. The old social structure of the ethnic neighborhood or the
dynastic family has virtually disappeared, possibly a victim of
the new freedom and mobility provided by increased mechaniza·
tion, the automobile and other means of transportation. Many
institutions are being challenged as never before; and the Church,
the family and other major elements of social life are struggling
to maintain their identity, existence and relevance.

Technology has brought with it some tremendous opportuni.
ties for education and one cannot discuss the technological revolu·
tion without mentioning at least two major impacts that it has
had on education. The obvious one, at least that which receives
the most attention, concerns the actual use of technology in edu·
cation, for example, the impact of computers and other audio·
visual hardware and software. The second, and in my opinion
more significant, are the new requirements which a technological
society places on formal education. These two developments
create situations both conducive and inimical to the growth of
humanness and the recognition that education must never lose
sight of its major golden purpose-developing human resources
to their fullest possible extent.

The knov·..ledge explosion adds to the complexity of the situa·
tion, and knowledge is such a complex multi·dimensional struc·
ture that no single number can measure it. The best we can do is
to find more or less satisfactory approximations. As culture
changes, as technology grows, as new needs are born, knowledge
expands. In the last 50 years more discoveries have been made
and more knowledge added to accumulated knowledge than in
all of the period man lived prior to 1920. The rate of growth of
scientific knowledge seems to have accelerated almost from the
beginning; this is not surprising as with an increase in knowl·
edge comes an increase in knowledge about how to increase
knowledge. The more knowledge there is, the easier it is to add
to it-and there are no limits to knowledge. This is the excite·
ment one finds in seeking to discover the truth.
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We are challenged as educators to "keep pace with space."
The uneven allocation of knowledge-producing and knowledge
applying resources is a source of imbalance and consequent stress
in the society. The area most neglected includes problems of
crucial importance to individual fulfillment and social well-being.
Inequities in access to knowledge and, consequently, in the dis
tribution of opportunity, power, and other benefits outrage the
human sense of fair play and lead to smouldering or explosive
resentment, as well as deprive society of needed talent. Techno
logical knowledge has extended man's observational, constructive,
and destructive capacities more rapidly than it has extended his
capacities to understand or to choose among the alternatives open
to him. An increase in knowledge relating to human capabilities
and human understanding must go hand in hand with an increase
in material technology.

All of these challenges direct attention to the need-the de
mand-that the schools of the 70's, no matter what the subject
area, make major educational changes. To list but a few:

First, a change in the organizational structure so that we
see school and education as expanding the total life of a man:
education from the womb to the tomb.

Secondly, education must be changed to give greater em
phasis to individualization of instruction so as to meet more
nearly the needs of every learner.

Thirdly, education must utilize more fully large support sys
tems and recognize that the school cannot by itself educate the
whole man. It must relate to and work with other agencies in the
society that educate and it must do it by managing tremendous
instructional resources, information storage and retrieval, multi
media instructional packages, and many other methods that are
yet to be discovered.

Fourthly, education must be available to all. Learning centers
must be created. The open school and the open university must
become a reality.

As more powerful and effective educational systems develop,
it is essential that long range objectives of education remain
paramount. There must be a constant reevaluation of the needs
of society and the ways in \vhich education can meet these needs.

It is obvious, I believe, that no society has ever made heavier
demands upon its educational system than America today lays
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upon hers. It will be no slight task to fulfill these demands; it will
require the Herculean efforts of all Americans who recognize
the seriousness of the need and who care enough to speak up
about it. I believe that education can be and must be the key.
stone to the arch of freedom. I have high hopes that the public
will become increasingly aware of this need. You, and I, and all
America, face a task the size of which and the importance of
which must be understood. What the United States will be capa·
ble of tomorrow in all areas of her life will depend upon what
we do for education today.

And tomorrow is close at hand.
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Secondary education in the United States has been referred
to throughout its brief history as the "Great Experiment" in
education. An experiment implies an effort or plan to accomplish
something new or different. In the case of secondary schools in
the United States, the experiment has been to accomplish uni·
versal education through the years normally included in the
secondary schools. This objective was motivated to a great ex·
tent by the confidence of the American people in education as
a factor crucial to the successful implementation of a democratic
society.

The establishment of a system of universal secondary edu
cation required the investment of large sums of money to build
the schools and to provide the materials needed for mass educa·
tion. The first 250 years of secondary education in this country
'were occupied largely in providing such facilities and materials.
It was not until the twentieth century, however, that the youth
of our country enrolled in our secondary schools in numbers
approaching the concept of universal secondary education. In
1889-1890, there were only 359,959 students enrolled in grades
9·12, representing 6.7 per cent of the population 14·17 years of
age. By 1968·1969, there were 14,200,000 students enrolled in
grades 9-12, representing 94,4 per cent of the population 14·17
years of age. Table 1 presents a summary of the gains in enroll
ment during the period 1889 to 1970.
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Table 1
Gains in Enrollments in Grades 9-12 in Public and Private
Secondary Schools in Relation to Population 14-17 Years of Age
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Enrollment Grades Population Per Cent of
9-12 14-17 Population

School Per Cent Years Per Cent in
Year Number Increase of Age Increase School

1889-1890 359,959 5,354,653 6.7
1899-1900 699,403 94 6,152,231 14 11.4
1900-1910 1,115,398 210 7,220,298 35 15.4
1919-1920 2,500,176 595 7,735,8-11 44 32.3
1929-1930 4,804,255 1,235 9,341,221 74 51.4
1939-1940 7,123,009 1,879 9,720,419 81 73.3
1949-1950 6,453,009 1,6D2 8,404,768 58 76.8
1959-1960 9,599,810 2,566 11,154,879 108 86.1
1968-1969 14,200,000 3,844 15,048,000 181 94.4

U.S. Office of Education, "Progress of Public Education in the United
States" (\Vashington: Government Printing Office, 1969).

Although the increase in the number of students enrolled
in grades 9·12 during the 1900's is dramatic (from 359,959 to
14,200,000), it is the increase in per cent of the population 14-17
years of age (from 6.7 per cent to 94.4 pel' cent) which has
greatest implication for the curriculum of the secondary school.
During the early pal't of the 1900's, the abilities, interests, and
background of the students attending high school were much
more alike than is true at the present time. As the per cent of
students increased, the range of abilities and interests of pupils
also increased dramatically.

A reflection of this change is found in statements from
members of the older generations when they say: "Schools today
are not like they were when I was a boy." Or, in a similar state
ment: "Youth in the schools today certainly are diffel'ent than
they used to be." One cannot argue with such comments because
the statistics document their accuracy. It also follows, however,
that neither can schools of today be like those of yesteryear, if
they are to serve the needs of present·day youth and if they are
to provide leaming experiences appropriate to the abilities and
interests of all youth.

Fifty years ago, it was relatively simple to design a curricu
lum considered to be appropriate to the students in attendance.



58 SECONDARY SCHOOLS IN PERSPECTIVE

Most of the pupils came fl"Om homes of the upper and middle
classes or from the professional and business community. There
was a general acceptance of the idea that the major purpose of
the secondary school was to prepare students for entrance to
college, with the thought in mind that they would continue in
school to become the leaders of our society. If a pupil did not
fit the school, he was encouraged to drop out and to enter the
world of work. It is not surprising that the drop-out rate from
high school during the early to middle 1900's was over the 50
per cent figure.

ADOPTION OF THE COMPREHENSIVE HIGH SCHOOL

Members of boards of education, as well as the general public,
were not satisfied with schools that turned away so many of
their children. Aided by professional educators, the citizens of
the United States adopted a concept of secondary schools which
resulted in the widespread acceptance of the concept of the
"comprehensive high school" as the answer to the problems in
secondary education; namely, the nagging problem of the drop
out and of providing an appropriate education for all youth of
secondary school age. The basic concept of the comprehensive
high school is that the curriculum should be diverse enough to
provide effectively for both the general and specialized needs
of students.

In 1918, the Commission on the Reorganization of Secondary
Education, although best known for its statement concerning
the Cardinal Principles of Education, endorsed the comprehen
sive high school organization by recommending it as "the stan·
dard type of secondary school in the United States." (NEA, 119)
Supporters of the comprehensive high school believed that the
public school was the one agency that could most successfully
resist the forces operating to stratify and divide the society.
It was proposed also that it could instill democratic principles
as a part of daily living, as well as maintaining the broadest
possible variety of opportunities for personal development. Since
1918, support for the comprehensive high school has been voiced
by a number of national organizations, including the Educa
tional Policies Commission, National Association of Secondary
School Principals, The Committee for the White House Con·
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ference on Education, and more recently, by the American Asso
ciation of School Administrators.

Implementation of the comprehensive high school demanded
large schools in order to provide the diversity in program needed
to meet the needs of all students. During the period of 1930·1960,
thousands of small, single-purpose high schools were discon
tinued as a result of consolidation or annexation with neighbor
ing schools. For example, the number of local districts declined
from 127,244 in 1931·1932 to an estimated 50,000 in 1957-1958,
with fewer than half of these districts operating secondary
schools.

A major argument against the small high school was its
inability to offer a comprehensive curriculum. Typical course
offerings in the small high schools included the usual college
preparatory subjects, plus music, physical education, and occa·
sionally some art. In many of the rural communities, vocational
agriculture and home economics ,,,ere included with some effort
also exerted to offer woodworking and drafting for the boys,
as well as typing, bookkeeping and shorthand for the girls. At
best, the industrial and vocational courses were introductory in
nature and did not prepare students at the level needed for entry
into the world of work. Smoker presents an interesting descrip·
tion of many situations of this type:

Not long ago, if you wanted to visit the vocational education classes in a
typical American secondary school, you could save some steps by heading
directly for the basement. There, in dingy surroundings, a few steps away
from the school's boiler room, you'd find a man identified by his fellow
faculty members as "the shop teacher" strug'gling to inspire a group of
young men to construct things out of wood and metal with hand tools or
antiquated power equipment. The students in those basement rooms, in
evitably, consisted of the boys rejected as uncontrollable discipline problems
or as non-learners .... There was an aura of shame attached to being in
vocational education, and everybody understood it-the school staff, the
parents, and most of all, the students. (Smoker, p. 1)

To be sure, there were exceptions to situations like the ones
described by Smoker, particularly in larger cities which provided
a relatively extensive list of courses, but there were many more
schools that could not provide such diversity than there were
that could do so.

Although the approach to secondary education in the twen·
tieth century generally has been through the concept of the
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comprehensive school, many large cities deviated from the idea
of a single school to provide for the specialized needs of all
students, particularly in the areas of vocational and technical
education. As a result, a number of vocational and/or technical
high schools were established to serve youth interested in learn·
ing a trade or a vocational skill. The major advantages of such
schools were: (1) teachers with specialized skills could be reo
cruited, and (2) costs of equipment for vocational and technical
courses did not have to be duplicated in every high school.

A major disadvantage of specialized high schools was the
inherent social isolation of students recruited from a segregated
system. Rather than having a social melting pot, specialized
schools segregated students and prevented the intermingling of
all types of students. In addition, specialized high schools fre·
quently became dumping grounds for the drop·outs and rejects of
the general-purpose schools. It is unfortunate in many respects
that this was the case because it was also true that many of the
general·purpose high schools could not, or did not, provide ade·
quately for the vocational and technical skills needed by many
students. In any event, the special·purpose schools did not become
the dominant pattern for secondary education in the United
States, although there continue to be such schools in operation
today.

COMPREHENSIVE HIGH SCHOOL ON TRIAL

The launching of Sputnik I in 1957, marked the beginning
of many charges and counter charges in education. The first
wave of serious criticism was directed at the effectiveness of
the comprehensive high school. During this period, Admiral
Hyman Rickover and the Council on Basic Education were par·
ticularly outspoken and attacked the appropriateness of provid·
ing such diverse course offerings as was the case in the compre
hensive high schools. It \vas claimed that the American high
school was not serving the needs of youth adequately and particu·
larly it was neglecting the education of the academically talented
student. The concept of the comprehensive high school literally
was on trial during this period. The question of whether or not
mass education at the secondary level was appropriate, or whether
or not a single, academic curriculum was needed was debated
at many meetings of professional educators, as well as in the
popular news media.
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It was during this time that the first of Dr. James B. Conant's
studies and reports were made. After visiting a number of com
prehensive high schools throughout the United States, Dr. Conant
reported that, while the comprehensive high school might be a
little ill and running a high fever, it was far from dead. On
the other hand, considerable attention was given to the idea
that there were some changes that had to be made if the patient
was to regain its good health and serve its intended function,
namely, providing an appropriate education for all types of in
dividuals within one school. One of the major needs for change
was to provide more adequately for individual differences of all
students, not only the academically talented which was the major
concern of Admiral Rickover and the Council on Basic Educa
tion. It was well documented that we had indeed fallen into the
trap of imposing the same kind of education on many pupils
regardless of their ability or motivation. Rather than having
too much diversity in the program of studies, there wel'e many
schools that did not have enough diversity.

Another factor which must be considered when analyzing
changes in education during the past few years is that we had
received much of our direction in schools from statements of
objectives aimed at meeting the Needs of youth. Now, suddenly,
we were being forced to plan for Needs of Society as well. Sud·
denly, we recognized that we could not afford the luxury of
wasted brain power, for national survival was related directly
to "trained brains."

A variety of innovations were made aimed at providing a
challenging program for the education of the academically tal·
ented students. The Advanced Placement Program, in which
college level instruction is offered in high school, has grown
dramatically. Another approach has been to accelerate subject
matter content in which content normally covered in two semes·
tel's is intensified and covered in one semester. In some cases,
students rather than content, are accelerated through the school
program and are admitted to college early. Honors classes, with
greater emphasis on independent study, also are used to provide
for individual differences in pupils. Grouping of students based
on multiple criteria, Le., ability, achievement, motivation, teacher
recommendations, etc., has grown substantially.

Practices such as these are now commonplace, but these
practices also have triggered other curriculum innovations, par-
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ticularly in the scope and sequence of the curriculum. One of
the most notable effects has been the pushing down into the
junior high and elementary schools subject matter formerly
reserved for the high school. Illustration of this are the intro
duction of algebra in grades seven and eight, biology in grade
nine, and foreign languages in the elementary grades.

In addition to the change in scope and sequence within the
schools, there also has been an accompanying revolution within
the content itself. Certainly the field of mathematics is charac·
teristic of a new content. Both elementary and secondary school
teachers have felt the impact of this and the resulting need for
retraining in mathematics. A change in methodology has been
particularly dramatic in the teaching of foreign languages. In
creasingly, teachers are using the aural·oral approach, with the
emphasis on oral communication rather than limiting knowledge
in foreign languages to a reading and grammatical approach.

ationallegislation resulting in the passage of the National
Defense Education Act, 1958; the Vocational Education Acts
of 1965 and 1968; the Economic Opportunities Act; the es
tablishment of the National Science Foundation; these plus
a series of other federal programs, have given considerable
emphasis to the improvement of equipment for the teaching of
science and mathematics, support of research, the development
of guidance services, e tablishment of compensatory programs,
and improvement in a number of school programs, including
industrial and vocational education.

Effects of automation also are catching up with schools.
Teaching machines, language laboratories, programmed learn
ing, television, and a variety of other aides to learning are being
utilized with a rapidly increasing frequency. It is still too early
to assess the total impact of such technical developments on
teaching and learning, but this might well become one of the
biggest developments in education for many years.

The ational Association of Secondary School Principals
has provided considerable stimulation and leadership in trying
out different practices in the utilization of teaching staffs. Team
teaching, with its emphasis on utilizing specialized talents of
teachers, is being tried in many school . Included in the pro
posals for different patterns of staff utilization is the use of
teacher aides, interns, and various levels of teacher ranks as
part of teaching teams. Closely allied with changes in staff
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utilization is the emphasis on instructional groups in a variety
of sizes, Le., large groups, small groups, and independent :tudy.

A more recent concern of the nation's schools has been with
the inadequacy of provisions for the disadvantaged in abilities
and special interests all along the line.

Although the dramatic changes in the secondary schools
during the 1960's were aimed at improving programs for aca
demically talented students and for up-dating subject matter
fields, the criticisms and concerns for the welfare of all youth
have opened up new vistas for so·called non-academic subjects
as well.

It appears as though the 1970s will be a period in which
more meaningful programs for employment·bound youth will
be implemented. We are beginning to take seriously the fact
that students who drop out of school or who complete their
formal education with high school graduation may need quite
a different educational diet than they have had in the past. AI·
though many graduates from high school do not enter college,
the majority of secondary school students participate in a col
lege preparatory program. Using the state of Ohio as an exam
ple, its labor force is distributed as follows:

Craftsmen, foremen, and kindred workers 16 ~~

Skilled operators and kindred workers 22 (I"
Service workers 11 (/0

Unskilled workers 5 tJo
Agriculture

l\lanagers and operators 3 %
Farm labor 1 ~o

Sales workers "." 8 l',
Clerical and kindred workers 15 Yo
Managers and proprietors 8 do
Professional and technical workers u 11 (1'0

In preparing to enter this labor force at some future date, the
high school students are enrolled in the following types of pro·
grams:

College preparation-general 77.2'j(
Occupational preparation 22.8 r j

Clerical office practice 13.1 r l

Trade and industrial 3.7';0
Agriculture 2.1 ( <-

Vocational office practice 1.7';",<>
Home economics, job training 0.1 r;,
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So far as the school system is concerned, 77.2 per cent of the students are
obtaining a general education which will prepare them for college, but not
for work. A technical educational program beyond high school could meet
the needs of about 25 per cent of all jobs, and college education in the future
will be a prerequisite for about 20 per cent of all jobs. This means that 55
per cent of our youth need vocational education.

Ohio is not conspicuously different from other states Students, nation.
wide, are not being prepared for the world of work We have spent
much time, effort, and money in home economics education, preparing the
girl to become an effective household manager-but, for a jobless husband.
(Rhodes, pp. 18-19)

For most youth, the secondary school is their last experience
as full· time students; consequently, their formal preparation for
work must come during the high school years if transition from
school to work is to be successful. Advocates of vocational edu
cation stress the point that work·bound students need at least
as much assistance as college·bound students in making the next
step in life; indeed, the immediate alternatives available to them
are in some respects more complex than is the case for college
bound youth.

CHANGES IN ORGANIZATIONAL PATTERN

Realizing the seriousness of the problem of providing a pro·
gram of studies appropriate to all students within a single
institution, some educators now claim that the "comprehensive
high school" has failed to accomplish its major purpose, i.e., to
pl'ovide a comprehensive program of studies. What is needed
now is to stop defending the comprehensive high school as "the"
institution for secondary education and to face up to the real
issue, which is to provide a comprehensive program of studies.

Responding to this challenge, many states and individual
'chool districts have undertaken large scale programs with the
aid of the federal govemment. One of the most promising
changes in ol'ganizational pattems to emerge is the establish·
ment of vocational or skill centers designed to serve an area
larger than a single Jistrict. This organizational plan has a
great advantage over plans which have established separate vo
cational schools because it provides greater comprehensiveness
to the educational programs of individual schools, while at the
same time retaining the students' identity with their home,
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general·purpose school. Whereas the specialized high school
divides students, this organizational change maintains the social·
izing aspect of the "comprehensive" high school, while at the
same time, providing a comprehensive prog-ram.

In order for this plan to function effectively, it requires that:
(1) The attendance area be of sufficient size to insure ade·

quate enrollments;
(2) Administrative patterns and financial structures be

developed on as wide a base as possible.
In order to accomplish this, it is often necessary to cut across
or replace existing organizational patterns.

A good description of the area vocational concept is pre·
sented by the Michigan Department of Education:

The area vocational and technical concept emphasizes cooperative arrange
ments between two or more school districts, usually adjacent, or between
high schools within large districts for the purpose of operating jointly
shared vocational education programs for people in relatively large geo
graphical areas or areas of high population density. The area concept
includes, also, post-secondary vocational and technical programs on an
area basis through strategically located community colleges.

The area concept is based upon the conviction that all persons should have
easy access to quality vocational education programs directed to individual
occupational preparation needs, abilities and interests.

The area program serves as a centralized extension of existing vocational
programs in participating high schools. Any program for which a single
high school has sufficient financial resources and students may be offered
in that school. To participate in vocational programs not provided in their
home high school, students would be transported to another facility for
occupational training.

The area program concept provides that students retain their identity with,
receive their general education in, and graduate from, their home high
schools.

An area vocational program has the following advantages:
1. It provides for a broader tax base distributed over a larger population

than is usually present in a single school district.
2. It avoids unnecessary duplication of equipment, services, and cost which

might occur if two or more neighboring districts elected to offer identical
or similar training programs.

3. It makes possible a broader range of curriculum offerings and, there
fore, a more extensive prog-ram of occupational training opportunities.

4. It offers training opportunities to a larger number of persons than is
possible in ~maller schools serving single communities.
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5. The area program concept is the best means through which single school
districts lacking sufficient financial resources and/or students can
provide adequate vocational education opportunities to enable all youth
and adults to develop and maintain satisfactory occupational compe
tence. (Michigan, p. iii)

Implementation of area vocational programs is done through
four basic types of organizational patterns: 1) two or more
local districts cooperatively operating such programs; 2) the
operation of such programs on a county-wide basis; 3) the opera
tion of such programs by two-year community colleges on an
area basis; and (4) state-operated and administered schools or
centers for such programs.

The specific administrative arrangement by which an area
vocational program is provided will be selected undoubtedly on
the basis of local conditions and legal provisions of individual
states. Any administrative arrangement must harmonize with
local conditions; however, the major point to be considered in
selecting an administrative plan is the concept of providing an
area skill center, not a specialized high school. Establishment
of an area skill center to serve general-purpose high schools
retains the socialization or melting-pot function which continues
to be an essential ingredient in resolving social issues within
the United States.

IMPLICATIONS OF ORGANIZATIONAL CHANGES

Speculation of results in changing basic organizational pat·
terns of education is always hazardous at best; nevertheless, it
appears as though we are in the middle of a change so basic in
our thinking about secondary education that it demands analysis
and planning. To some, it may appears as a minor change when
it is proposed that the concern for continuation of a comprehen·
sive high school is no longer the crucial issue when compared to
the concern for bringing a comprehensive program of studies
into reality. To others, there are major implications in this situ
ation if we take seriously the challenge to provide educational
programs appropriate to the needs of all students. Following are
some of the implications and or challenges facing secondary
school teachers and administrators.
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Equal Educational Opportunity

More recent interpretations of equal educational opportunity
imply that every child has a right to receive an equal opportunity
to an education appropriate to his abilities, needs, and interests.
It does not mean, as some people assume, that every child should
receive the same educational diet. Schools should not be designed
to be equal; rather, they need to be unequal and different accord·
ing to the nature of the community and students served by them.

Implementation of this concept demands even greater di·
versity in course offerings than we have known previously. Cur
rently, there are a number of special programs for the disadvan·
taged, special education and/or poverty situations. Similarly,
many federally financed programs stress the need for innova.
tion and change. It is suggested that long·term developments
will include most of what is considered now as emergency pro·
grams in the regular school program. All subject areas, includ·
ing industrial and vocational education, will need to provide
substantial diversity in the scope, sequence, and ability levels
of their subject offerings. Local curriculum planners will need
to tryout various approaches in their efforts to provide the
diversity of learning experiences needed to provide appropriate
education for all students.

Emphasis on General Education

Most high schools which we have thought of as comprehen·
sive high schools will be considered as being general purpose
high schools with a major emphasis on general education. Pro·
vision of specialized education will be provided at the area skill
center. Exceptions to this will be very large high schools that
have enough students and adequate financial resources to pro·
vide a comprehensive program of studies without the assistance
of an area center. Certainly, the content and offerings in indus·
trial arts and vocational education are affected by this change.

Industrial arts education will be designed for the general
needs of all students, plus some prevocational experiences. It
will not be necessary for industrial arts programs to include
vocational experiences. It will not be necessary for industrial
arts programs to include vocational courses because these will
be offered in the area centers. Course offerings in grades 11
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and 12 are the ones most likely to be influenced by these develop
ments. It is interesting to speculate on what could be done in
grades 11 and 12 for students who are interested in industrial
arts for hobbies, home maintenance, exploration of industrial
programs, etc., when the industrial arts program is freed from
providing vocational skills programs.

It will be necessary also for teachers in the general-purpose
high schools to become involved in planning with teachers in
the area centers. Sharing of students' time between the local
high school and the area center also will require sharing of
teachers' time ~vr planning on an area basis, as well as planning
for programs in local high schools.

Resolution of Social Issues

Society has placed a heavy burden on the public schools to
resolve the conflicts and tensions between people on major social
issues. At the time of this writing, the country is involved in
debates over the merits or demerits of busing to bring about
integration of the races. Busing of students is not the real issue
underlying the demonstrations, law suits, and various forms of
protestation being practiced. Thousands of students have been
bussed from home to school for years, particularly in the rural
areas. It is apparent that the issue of racial integration is the
real problem. Politicians, and society in general, need an arena
III which to resolve such issues, and the public schools are it.

There is a good reason why social issues of this type are
related to where a child attends school, namely, the public school
is the only place in our society where all kinds of people have an
opportunity to associate with one another. If understanding,
tolerance, and mutual respect develop from associating with
people of different backgrounds, we need to retain the schools
as the place where it occurs. All other social and fraternal in
stitutions, including churches, clubs, lodges, etc., usually are
selective of their members on some basis, Le., socio-economic,
religious, or racial.

Public schools remain the major source of socializing ex
periences for all people. The extracurricular activities, school
parties, musical groups, athletic teams, student government, as
well as the regular classroom, provide the means for implement-
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ing social experiences. It is for this reason that preference should
be given to supplementing the program of the general·purpose
high school with the program of an area skill center rather than
establishing separate vocational high schools.

Teachers and administrators of industrial arts need to
assume leadership in the problems of socialization, as well as in
the area of curriculum and program development. Sensitivity
to the social problems \,,,ill make a difference in how industrial
arts and vocational education programs are related.
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Background of the Problem

The concept of career education is not new to public schools
in the United States. Educators have long recognized the need
to prepare their students for the world of work. However, studies
of the degree to which this objective is being achieved do not
encourage the continuing current curricular approaches.

Approximately thirty percent of the students in the United
States (President's Commission, 1972) leave school before high
school graduation. Some of these drop·outs possess above average
intelligence but find no meaning in school because curricula are
not designed to meet their needs. Hoyt's (1965) study of high
school students notes that many youngsters complete their public
school education with little knowledge or skill related to the
world of work and the demands that will be placed upon them
by our economic system.

Gibbons and Lohner's (1966) findings reveal that a large
number of students do not make realistic appraisals of them
selves and the world in which they live when making career
decisions. Too often, the long range effects of their career deci
sions are not fully realized. Peters and Hensen's study (1966)

71
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concludes that many pupils are frustrated in their efforts to
select courses releyant to their career goals. This situation seems
to be attributable, at least in part, to inadequate career informa
tion, too little career counseling, and insufficient professional
help.

These studie and countless others make it clear that too
many youngsters, upon leaving or completing high school, suffer
in varying degrees from occupational illiteracy. The world of
work is "invi ible" to them because they haye not been afforded
the opportunity to "see it."

General Problem

'Where are our current curricular efforts deficient? An end
less number of ans'wers to this question could be gleaned from
the literature. However, early in 1971, Commissioner of Educa
tion Dr. Sidney P. l\Iarland identified some major deficiencies
in our educational system to which he has given priority atten
tion. In an address at the 1971 conyention of the National Asso
ciation of Secondary School Principals in Houston, Commissioner
Marland proposed that:

... education' mo t serious failing is its self-induced, voluntary frag
mentation, the strong tendency of education's several parts to separate
from one another, to divide the entire enterprise against itself. The most
grievous example of these intramural da~s distinctions is ... the false
dichotomy between things academic and things vocational. As a first step,
I suggest we dispose of the term vocational education, and adopt the term
career education. Every young person in chool belongs in that category
at some point, whether engaged in preparing to be a surgeon, a brick
layer, a mother, or a secretary.

How absurd to suggest that general knowledge for its own sake is
somehow superior to lise/ill knowledge. 'Pedants sneer at an education that
is useful,' Alfred Xorth Whitehead observed. 'But if education is not useful,'
he went on to ask, 'What is it?' The answer, of course, is that it is nothing.
All educa ion is career education, or should be. And all our efforts as educa
tors must be bent on preparing students either to become properly, usefully
employed immediately upon graduation from high school or to go on to
further formal education. (Marland, 1971a, p. 5)

:\Iarland points to the need to reshape the educational sys
tem to meet the career demands of our complex technological
society:

Of those students currently in high school, only three out of 10 will go on
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to academic college-level work. One-third of those will drop out before
getting a baccalaureate degree. That means that eight out of ten present
high school students should be getting occupational training of some sort.
But only about two of those eight students are, in fact, getting such
training. Consequently, half our high school students, a total of approxi
mately 1,500,000 a year, are being offered what amounts to irrelevant,
general educational pap! (Marland, 1971a, p. 7)

However, the major implication from Gribbons and Lohner's
findings (1966) indicates that career development is a process
that extends over a long period of time. Studies by Slocum and
Bowles (1967) and Campbell (1968) clearly show that ele
mentary as well as secondary students have a keen interest in
career development and decision-making.

The foregoing findings support the need for carefully articu·
lated programs designed to foster the career development of
all youth at all grade levels.

It is flatly necessary to begin to construct a sound, systematized relation
ship between education and work, a system which will make it standard
practice to teach every student about ocoupations and the economic enter
prise, a system that will markedly increase career options open to each
individual and enable us to do a better job than we have been doing of
meeting the manpower needs of the country. (Marland, 1971a, p. 6)

Specific Problem

Industrial arts has traditionally aligned itself with the
practical arts as a part of general education-education that
everyone needs. Even the most recently proposed curriculum
approaches, such as the American Industry Project, Industrial
Arts Curriculum Project, ~Ian and Technology, and the Mary
land Plan, make no mention of industrial arts as education for
job training. The objective of providing students with salable
skills for specific occupations has never been a part of industrial
arts education. However, Commissioner :Mal'land proposes that
the "hundreds of thousands of pitifully incapable boys and girls
who leave our high schools each year ... are the unfortunate
inmates, in most instances, of a curriculum that is neither fish
nor fowl, neither truly vocational nor truly academic. We call
it general education. I suggest we get rid of it." (1971b, p. 4)

The role of industrial arts as a contributor to the previously
established objective of teaching every youngster about occupa
tions and our economic system seems to be in doubt. This would
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appear to be particularly true at the high school level. Com
missioner Marland has cast further doubt on the role of indus
trial arts in career education with the following statement:

Specific skills training at the high school level is an important component
of the school-based modeL I certainly do not believe that general job in
formation of some kind-the old industrial arts and vocational counselor
apparatus-produces useful job skills. Under career education it would be
the intention that every youth would leave the school system with a market.
able skilL (Marland, 1971a, p. 7)

In light of the foregoing statements and developments, the
following questions should be paramount in the minds of indus
trial arts educators with respect to career education in the high
school.

1. What is career education?
2. What is the developmental status of the career education

concept?
3. Is there compatibility between the objectives of career

education and the objectives of high school industrial arts?
4. If there is compatibility between objectives, how should

industrial arts contribute to the career education schema
at the high school level?

5. What might a high school industrial arts program look
like in the context of career education?

DEVELOPMENTS IN CAREER EDUCATION
Background

Career education, as a term and as a concept, has been
brought to "front-stage" in educational circles since Commis
sioner Marland "spotlighted" the term in January, 1971. He has
subsequently directed the Office of Education research staff
to give major emphasis to designing a workable system of
career education.

This is certainly not the first time the Office of Education
has given priority attention to a particular area or concept of
education. In the late 1940's the emphasis was on "life adjust
ment." The successful launching of the Russian's Sputnik satel
lite in 1957 prompted U.S.O.E. to swing its support behind a
crash catch·up program in science, mathematics, and guidance
for the gifted. During the latter half of the 1960's, countless
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federally supported projects for the "disadvantaged" were InI·
tiated. However, the positive or negative effects of these pro
grams are difficult to measure. HaI'd data are usually not avail
able, which leaves doubt in the minds of many people as to the
benefits being derived from the huge expenditures for these
programs.

In the past, fairly simple matters like changing the high
school chemistry cuniculum have taken as long as a full decade
or more. The obvious question is: What will it take to reorient
the entire public school system to the career education concept?
The author would reply that the full realization of the goals of
career education may be as impossible to reach as is the idea
of 100 percent employment of all people seeking jobs in the
United States, Even a partial realization of the objectives of
career education will take many millions of dollars, millions of
man·hours of dedicated and coordinated effort, and something
close to a quarter century of developmental work. However, it
is difficult to find fault with the notion that all students need
to be occupationally literate, and there is no doubt that Commis
sioner Marland is striving towards this end even though the
results won't be known for years.

Comprehensive Career Education Model (CCEM)

Since the major concern of this paper is with high school
industrial arts in the context of career education, any further
reference to career education will be made in terms of the
school-based Comprehensive Career Education Model (CCEM).

The primary responsibility for the development and demon·
stration of the CCEM has been placed with The Center for Re·
search and Leadership Development in Vocational and Technical
Education, an Ohio State University affiliate. Experimental
models are being field tested in Mesa, Arizona; Los Angeles;
Jefferson County, Colorado; Pontiac, Michigan; Atlanta; and
Hackensack, New Jersey.
CCEM Goals

The following goals have been established for the Compre
hensive Career Education Model:

1. Restructure the entire educational program around real
life.
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2. Integrate academic knowledge and skills with occupational
training.
3. Assure that each exiting student will be prepared for
further career education or for entry into an occupation.
4. Provide for each student a program relevant to his be
coming a self-fulfilled. productive and contributing citizen.
5. Incorporate into the program community resources and
non-school educational opportunities. (Requirements, 1971,
p.1)

CCEM Matrix
"In developing the detailed conceptualization of career edu

cation, it is imperative to determine the elements of career de
velopment that provide for the self-actualization of the student."
(Requirements, 1971, p. 2) The elements that appear in Figure 1
were identified and defined by an examination of theories of
authorities in the areas of vocational guidance, curriculum de·
velopment, and human growth and development. Each element
represents a theme that is developed in progressive steps
throughout the career education program. The full development
of these themes by grade 12 produces the element outcomes or
terminal student behaviors on the right side of Figure 1.

Since the elements were derived from theory, their inclusive
ness must be independently tested. "If it can be shown that such
lists [of elements] are restatements of and are thus included
within the framework of the element outcomes it is reasonable
to conclude that the element list is comprehensive." (Require·
ments, 1971, p. 8)

Each element in Figure 1 has been analyzed by the CCEM
staff and broken down into several sub-elements or themes.
Through a horizontal analysis of the matrix, these themes have
been structured into units that progressively develop from kin
dergarten through the twelfth grade. Behavioral objectives for
each element at each grade level specify the specific knowledges,
skills, and attitudes to be achieved. Outlined experiences and ac
tivities provide the means for accomplishing the objectives.

The matrix can also be analyzed vertically within each de·
velopmentalle\'el. Certain student activities and experiences will
affect more than one element. Therefore, developmental mater·
ials must be prepared so that consistency is maintained horizon·
tally within elements and vertically between elements.
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CCEM Career Information Model

The CCEM has proposed a three-step study of career clusters
as shown in Figure 2. A student's career studies would begin
with a very broad coverage of the two basic occupational areas
of goods and services and become more focused and specialized
as he continues his schooling. (Career model, 1972)

Goods ------- Industry

K-3 4-6 r·lf

Natural Resources
Construction
Manufacturing

Services _=::::===~ Personal Services
Product Services

~
Transportation

Commerce & Communication
Trade & Finance

ac:::::::::::: Government
'Education
Health & Welfare

Social
Science

_____
Arts & Humanities

Arts Recreation &
Entertainment

Figure 2. Three-Step Career Clusters Approach.

Services

The CCEl\'! career information model (Career model, 1972)
for high school programs appears in Figure 3. The model con·
sists of an information base of job definitions organized into
three basic perspectives in which information can be delivered
for career education purposes. The vertical perspective consists
of the CCE:\! career clusters. It answers the basic questions:
Where are the various occupations evident? What are the general
career areas where all occupations are ultimately subsumed?
The horizontal perspective denotes occupational categories based
on the commonality of tasks performed by workers as outlined
in the Dictiolla~'y of OcclIpation Titles. This dimension of the
model answers the questions: How are the various tasks within
each career clustel' accomplished? What are the specific occupa
tions? The depth perspective includes worker traits, qualification
profiles, general educational background needed, and specific
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vocational preparation required. It answers the basic question:
Who performs the different tasks and what is he like?

The model has been proposed as a means of integrating the
available career information systems and maintaining maximum
interface between the systems. The career information systems
that were considered include U.S.O.E.'s 15 clusters, the Humm
RRO Model, the Standard Industrial Classification, and the Die·
tionary of Occupational Titles, Volumes I and II.

INDUSTRIAL ARTS FOR THE COMPREHENSIVE HIGH SCHOOL

Objectives

The following five goals as established in A Guide to 1m·
pro'Ving I nstrllction in Industrial A I'ts (1968) are believed to be
unique to industrial arts.

Goal I -Develop an insight and understanding of industry and its place
in our culture.

Goal II -Discover and develop talents, aptitudes. interests, and potential.
ities of individuals for the technical pursuits and applied scienees.

Goal III-Develop an understanding of industrial processes and the practi
cal application of scientific principles.

Goal IV-Develop basic skills in the proper use of common industrial tools,
machines, and processes.

Goal V -Develop problem-solving and creative abilities involving the
materials, processes, and products of industry (p. 9-11).

Industrial arts in the comprehensive high school i seen as
a subject area that "interprets the function, technology, and
occupational opportunities of our modern industrial society ...
Students see and experience the unity or wholeness of modern
industry (p. 13)."

More specifically. the high school industrial arts curriculum
attempts:

1. To provide adequately for basic insruction to meet the needs of at
least three types of students: (a) students who explore more deeply the
avocational, cultural understanding, and consumer aspects of American
industry, (b) students planning to pursue advanced study and careers in
the areas such as the applied and technical sciences, and (c) those who will
be entering the labor force before graduation or immediately after.

2. To provide practical situations dealing with the industrial world of
work and provide understandings of the competitive nature of industry
and business.
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3. To provide basic skills which are useful in a variety of occupations or
for occupational adjustment (p. 13-14).

Current Structure of Programs

A national survey of industrial arts programs, teachers. stu
dents, and curriculums is available through Schmitt and Pelley's
(1966) works. The study notes that the major portion of indus
trial arts instruction is provided through the study of v,'Oodwork
ing, metalworking, and drafting. The remainder of the instruc
tion centers around courses such as electricity-electronics, graph
ic arts, plastics, power mechanics, and crafts. In summarizing
their findings, Schmitt and Pelley observe one majol' fact that
stands out: "The current industrial arts curriculum does not
even measure up to the program recommended by the profession
10 to 20 years ago." (p.30)

Pine's study (1969) reviewed the literature to identify con
temporary curriculum approaches that might provide the pro
fession with alternatives to help eradicate Schmitt and Pelley's
findings. Although many new and promising curriculum con
ceptualizations have been developed, too often the developmental
work did not include complete instructional systems that could
be readily adopted by industrial arts teachers in the classroom.
The few curriculum projects that have developed complete in
structional packages are making encouraging progress in their
dissemination eifol·ts. IIo\vever, the fact still remains that most
industrial arts programs are of a traditional nature and, in the
authol"S opinion, they are not adequately meeting the objectives
previously established.

HOMOGENEITY OF THE SCHOOL-BASED CAREER EDUCATION
CONCEPT AND INDUSTRIAL ARTS EDUCATION

FOR THE HIGH SCHOOL

Homogeneity of Objectives

Five industrial arts objectives and five school·based CCEl\I
objectives have been established in A Guide to Improvil/g In·
stmction in IlIdwdrial Arts (1968) and Require ments ofthe
Comprehensive Career Educatioll 1110del (1971) respectively.
Figure 4 provides a comparison of the t\vo sets of objectives
from which a judgment can be made as to their homogeneity.
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Each industrial arts objective is listed in order with each CCEM
objective to which it contributes being noted next to it.

The analysis of objectives clearly shows that industrial arts
can make a significant contribution to four of the five CCE),!
objectives. Although industrial arts has traditionally incorpo
rated the use of community l"eSOmCes in its programs (CCE11
objective 5), it is not a primary objective of industrial arts.
Therefore, homogeneity exists between the industrial arts objec
tives and four of the five CCE1\! objectives.

Industrial Arts Objectives

If a student is being helped to ..
(1) develop an insight and under

standing of industry and its
place in our culture,

If a student is being helped to ...
(2) discover and develop his tal

ents, aptitudes, interests, and
potentialities for the technical
pursuits and applied sciences,

Ii a student is being helped to ...
(3) develop an understanding of

industrial processes and the
practical application of scien
tific principles,

If a student is being helped to ...
(4) develop basic skills in the

proper use of common indus
trial tools, machines, and pro
cesses,

CCEM Objectives

then he is being helped to
(1) receive an education struc

tured around real life.

then he is being helped to ...
(4) receive a relevant program

that provides for his becoming
a self - fulfilled, productive,
and contributing citizen.

then he is being helped to .. "
(2) receive an education that in

tegrates academic knowledge
and skill with occupational
training.

then he is being helped to . " .
(3) prepare for further career

education or for entry into an
occupation.

If a student is being helped to ...
(5) develop problem-solving and

creative abilities involving the
materials, processes, and pro
ducts of industry,

then he is being helped to ...
(1) receive an education struc

tured around real life, and
(4) receive a relevant program

that provides for his becoming
a self - fulfilled, productive,
and contributing citizen.

Figure". Homogeneity Between Industrial Arts and CCEl\l Objectiyes.

However, there would appear to be a discrepancy between
the central purpose of career education and the high school in
dustrial arts program objectives previously sited. Several state
ments by Commissioner l\'larland noting his displeasure with the
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"general education track" have already been cited. He proposes
that "a universal goal of American education, starting now, be
this: that every young person completing our school program at
grade 12 be ready to enter higher education or to enter useful
and rewarding employment." (l971b, p. 5)

A major goal of the school-based CCEM is to "assure that
each existing student will be prepared for further career educa·
tion or for entry into an occupation. (Requirements, 1971, p. 1)
In short, the overriding point of emphasis in the literature per
taining to career education is preparation for work.

Contrary to Marland's statements and the goals of the
CCEM, industrial arts has traditionally recognized the impor.
tance of its curricula for three types of students: "(a) students
who explore more deeply the avocational, cultural understanding,
and consumer aspects of American industry, (b) students plan
ning to pursue advanced study and careers in the areas such as
the applied and technical sciences, and (c) those who will be
entering the labor force before graduation or immediately after."
(A Gzdde, 1968,p. 14)

The career education movement is purporting to relate knowl
edge and skills predominately to the world of work (occupa.
tions). However, if the school-based CCEM is to meet its goal of
helping each student become "a self·fulfilled, productive and con
tributing citizen", then knowledge and skills must also be related
to the avocational, cultural, consumer, and educational aspects
of life. The non-occupational aspects of life account for about
two-thirds of a person's waking hours. Achieving self-fulfill
ment in one's occupation can not be equated with achieving self
fulfillment in life and the reverse is just as true. Education must
be equally relevant to all aspects of living.

To suggest that we get rid of the genet'al education track
and bring in career education is, in reality, impossible to do. The
implementation of career education in our public schools might
improve general education but it can not replace it. Ca~'eer edu
cation is not a body of knowledge but rather a concept. It is a
means by which general education can be made relevant with
respect to the world of work. Few educators would argue against
the need for such reform. However, a child's education must also
be relevant to the two-thirds of his life when he will not be on
the·job.
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A study of the world of wOl'k will include much knowledge
and many skills that can be applied to non-occupational pursuits
in life. A basic knowledge of fabrication techniques in the pro
duction of wood products can be utilized by an individual in a
number of ways. While he may wish to pursue this area for
occupational purposes, he may also utilize the same knowledge
and skills in developing a hobby in some phase of woodworking.
Still another application of the same knowledge and skills con
cerns the individual as a consumer. All students should possess a
basic understanding of industrial production techniques and ma
terials if they are to be intelligent consumers. Technology has
played an important part in the development of our cultural
heritage. An understanding of modern production techniques
will certainly enrich a student's appreciation for the techno
logical advances made by his forefathers.

The triangular model (Figure 5) used by CCEM to depict

Post Secondary

Secondary

Intermediate

Elementary

CAREER
EXPLORATION

CAREER
AWARENESS

Fig-ure 5. Scope of Career Studies.

the development of a student'g career education studies does
not accurately show the ultimate utilization of these understand
ings and skills. The student's career studies are very broad be
tween kindergarten and sixth grade in an effort to make him
aware of the overall, general job clusters. Starting at grade
seven, he begins to narrow his perspective by eJ'plo/'illg job
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clusters of particular interest to him. By grade eleven, he has ac
quired some entry-level knowledge and skills and he is ready to
begin specialized studies so that he is prepared upon graduation
for gainful employment or to pursue his career goals through
some form of post high school education. The model suggests that
the ultimate use of the student's 12 years of career studies will
be to get a job. A case has already been presented supporting the
thought that career information should be and will be used by
students in a variety of ways with each one being equally impor
tant.

While it is true that a student's career goals and studies
will become more sharply focused as he makes career decisions,
it must also be recognized that his wealth of knowledge, skills,
and attitudes related to the world of work are continually ex
panding. This notion is depicted in Figure 6.

-------.... K

ACCUMULATED KNOWLEDGE,
SKILLS. AND ATTITUDES
FROM CAREER STUDIES 1'"

Public School
Education

Figure 6. Broadened Understandings of the World of Work.

Grades seven through 12 comprise the decision-making per
iod during which the student selects and rejects alternative
career study areas as being compatible with his occupational
goals. Figure 7 shows this portion of the student's career studies
with respect to employability. However, areas of career informa
tion that are rejected as not being viable with respect to occu
pational goals may be accepted by the student as being relevant
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to his avocational, cultural, consumer, or general educational
needs. Therefore, the decision.making process is not just a "yes"
or "no" affair but rather a process of sorting. The student
should ask himself: Will these studies help me to fulfill my
interests in life? If so, will they help me further my avocational,
occupational, or general educational pursuits?
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Figure 7. Career Decision Making Period.

A model denoting all of the benefits that can be derived
from career education is proposed in Figure 8. Simply stated,
a student's occupational goals and studies become more narrowly
focused during his education while his experiential background
(knowledge, skills, and attitudes) continually expands with the
ultimate utilization of these experiences falling into three equally
important areas.

Career education must include courses which are as con·
cerned with education for "the good life" and general education
that everyone should possess as they are with education for
occupational pursuits. Industrial arts can make a significant con·
tribution in all three of these areas. To be an intelligent con·
sumer and to be industrially literate, all students should possess
some basic understandings and skills with respect to industrial
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technology. Numerous opportunities present themselves in indus
trial arts programs for students to pursue their avocational in
terests while at the same time acquiring entry-level knowledge
and skills for employment.

For
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"A Comprehensive
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Figure 8. Proposed Career Education Model.

Homogeneity of Programs

Selection of subject matter content for any curricular area
should be derived from an identifiable body of knowledge which
is unique to that subject area. Industrial arts is a study of indus·
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try and the technology used by industry to produce material
goods. Therefore, industrial arts can be thought of as a study
of industrial technology. Towers, Lux, and Ray's A Rationale
and Stnwtu?'e tOT Industrial Arts Subject Matte?' (1966) pro
vides a knowledge base for the study of industrial technology.
They conclude that "industry's primary role is that of organiz
ing resources and of substantially changing their form so that
they yield the industrial material goods required to satisfy man's
wants." (p. 148) Material goods are produced by either con
structing them on site or manufacturing them in a plant. All
material production can be classified under one of these two
production technologies. Therefore, industrial construction tech·
nology and industrial manufacturing technology are the two basic
subject areas to be studied within the industrial technology
knowledge base.

These two basic areas are compatible with the career infor
mation model (Figure 3) since the career clusters specified in
that model include construction and manufacturing. However,
some industrial arts educators would argue that there are other
subject areas appropriate for study under industrial arts. These
proposed additional areas of study would most likely include
transportation, communication, natural resources, and product
services, to name a few. The issue in need of resolution is not
whether they are appropriate for study under industrial arts,
but how they are appropriate.

The body of knowledge from which a curricular area derives
its content must be unique to that subject area. Referring back
to Figure 2 will help illustrate this point. While transportation
and communication play a significant role in the way man pro·
duces industrial material goods to satisfy his wants, they are not
unique to industrial technology. The knowledge and practices in
herent in transportation and communication technology are an
integral part of government, education, recreation, personal ser·
vices, the arts, social studies, language, and numerous other sub
ject areas. To align studies of transportation technology and
communication technology with industrial arts would imply that
these broad areas are unique to industrial arts. If these two sub·
jects are deserving of separate consideration, they might be
more appropriately included under a study of commerce as noted
in Figure 2.
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The significance of transportation and communication to the
study of industrial technology is limited to the extent that they
affect the production of industrial materials goods. A study of
transportation systems within manufacturing plants is signifi
cant and should be studied within courses on industrial manu
facturing. A study of commercial airlines as a transportation
system is not appropriate for industrial arts since they are not
concerned with the production of material goods. The installation
of electrical communication systems in homes and other struc
tures is suitable for study under industrial construction tech.
nology. Studies of radio and television broadcasting networks
are inappropriate within the context of industrial technology.
Therefore, it is fitting to study transportation and communica
tion only as they relate to the production of industrial material
goods through construction and manufacturing practices.

The areas of natural resources and product services should
be scrutinized in the same manner. The technology of maintain·
ing (servicing) industrial products such as an automobile is a
valid area of study under industrial technology. Managing and
operating a service station is not relevant to industrial arts.
While industrial arts most appropriately includes studies of the
natural resources utilized by industry, a study of dairy farming
as an initiate of natural resources would certainly be less than
directly relevant to industrial technology. \Vhile the subjects of
transportation, communication, services, and many others are
not unique to industrial technology, they are significantly related
to that body of knowledge and should be studied as they affect
industrial construction and industrial manufacturing practices.

If construction and manufacturing are the appropriate areas
of study for industrial arts, what portion of these areas are our
current high school programs encompassing? Based upon Schmitt
and Pelley's (1966) study, most high school industrial arts pro
grams cover only a small part of the total knowledge base as
depicted in Figure 9, showing construction and manufacturing
within the CCEM career information model. At the time of
Schmitt and Pelley's study, there were "over 202,000 classes in
industrial arts education in the public secondary schools. How
ever, only four industrial arts courses have a large number of
classes: general industrial arts, 56,050 classes; general woods,
44,238 classes; drafting, 39,573 classes; and general metals,
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28,911 classes (p. 22)." Within the general industrial arts
courses, better than 61 percent of the students' studies were
devoted to ·woods, metals, and drafting. The four areas combined
accounted for more than 83 percent of all industrial arts classes.

As noted in Figure 9, the production areas under manufac·
turing are fairly well represented in industrial arts programs.
Howevel', construction production courses are few. For example,
within the general woods courses identified by Schmitt and Pel.
ley, less than 14 percent of the instruction pertained to construe·
tion. While drafting accounts for close to 20 percent of all indus·
trial classes, it is only a minor part of the total industrial mana·
gerial function.

The inclusion of specific information on worker traits and
educational qualifications is often sporadic or non-existent in
industrial arts courses. The voids that exist in the areas of con·
struction and manufacturing are apparent. Industrial arts should
be offering a comprehensive study of these two career cluster
areas so the entire body of knowledge and the occupations repre·
sented therein are adequately represented (Figure 10).

A PROPOSED CURRICULAR APPROACH FOR HIGH SCHOOL
INDUSTRIAL ARTS

Objectives

As a result of selected learning experiences in the proposed
high school industrial arts program, students should be able to:

1. exhibit an understanding of the basic principles, concepts,
and problems of industrial technology.

2. demonstrate an understanding of the significance of ma
terials, processes, products, and occupations in our industrial
technological world, and the nature of their impact upon our
society.

3. apply industrial knowledge and skills in their avocational,
consumer, occupational, and educational pursuits.

Program Outline

Drawing upon industrial technology as an identified body of
knowledge (Towers, Lux, and Ray, 1966), a curriculum structure
for high school industrial arts is proposed as depicted in Figure
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11. Industrial construction technology and industrial manufac·
turing technology are studied in the seventh and eighth grades
respectively. The ninth and tenth grade level courses would pro
vide exploratory experiences in the areas subsumed under them.
These five courses are the first level courses for high school
students, but in the total matrix they comprise the third order.
They would be pi'erequisite courses for students interested in
taking fourth-order courses. They \vould also be recommended to
students electing to pursue non-occupational interests.

Eleventh and twelfth grade courses \vould be elected from
the fourth· order areas in the matrix. Fourth-order courses would
be for students possessing more specialized interests in the areas
indicated. Although they are more narrowly focused, these
courses would still offer a general coverage of the subject matter.
Entry·level knovdedge and skills would be developed in a num
ber of occupational areas. Hov.;ever, job h'aining in specific
occupational areas is not a goal of these courses and, for that
matter, is not a goal of industrial arts. Students seeking this
sort of training would take the appropriate courses in vocational
education.

An outline of general topics to be covered in each fourth
order course follows. Again, the content fOl' the third-order
courses \vould be a composite of the fourth·order areas subsumed
under them.

Const1'uction Site Jlanagement Technology Course outline
Selecting a site
Buying real estate
Surveying and mapping
Soil testing
Contracting
Estimating and bidding
Scheduling
Making inspections

Hypothetical program opemtion. This one·semester course
(one hour/day) utilizes drafting room facilities with an adjoin·
ing general laboratory. Students receive stnlCtural plans from
the preceding structure management class. Working from the
given plans, students carry out the various pre·consh·uction
management functions. After site requirements are studied and
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a final (hypothetical) site near the school has been selected, the
lot is surveyed by the students and all necessary maps developed.
Students prepare for this experience through a one-week coopera
tive work-experience program with a local surveying company.
The semester concludes with students accepting the role of
builder. Activities in estimating construction costs, submitting
bids, and drawing-up contracts are pursued.

Structure Management Technology Co1t1'Se outline
Identifying the design problem
Developing preliminary ideas
Refining ideas
Analyzing the design
Making working drawings
Writing specifications
Constructing models

Hypothetical program operation. In this one·semester pro
gram, students design and develop plans for a structure working
within basic specifications provided by the instructor. Plans are
often developed for construction jobs contracted by the structure
production technology classes. Students realize the end result of
their designing and engineering efforts after a scale model is
built. The drafting room provides the main facility for this
course.

Stnlcture Production Technology Cow'se outline
Setting foundations

Building forms
Setting reinforcement
Mixing concrete
Placing and finishing concrete
Completing foundations

Building superstructures
Building mass and masonry superstructures
Erecting steel frames
Erecting concrete frames
Building wood frames

Enclosing framed superstructures
Roofing
Enclosing exterior walls
Insulating
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Applying wall materials
Applying ceiling materials
Laying floors

Finishing the proj ect

Hypothetical p1'ogmm operation. As a two-semester course,
this experience provides students with entry-level skills in num·
erous occupations, A basic knowledge of construction materials
and techniques affords the student consumer knowledge as well
as home maintenance skills. Activities are divided between small
construction jobs and laboratory sessions using construction
modules. Construction jobs are unclertaken by contract with local
businesses, private parties, and within the school system. Pro·
jects have included bus-stop shelters, garages, tool sheds, park
shelters and bridges, school·fair booths, and an athletic field
refreshment stand. The general construction laboratory serves
this course in addition to the construction management classes.

Utilities Installation and Servicing Techllology Course outline
Installing heating, cooling, and ventilating systems
Installing plumbing systems
Installing piping systems
Installing electrical power systems
Installing electrical communications systems
General home maintenance

Hypothetical p1'ogram opemtion. This course gives the stu
dent a one-semester overview of the occupational opportunities
related to the installation of the various utilities required in most
structures. General home maintenance procedures which every
homeowner should know are an integral part of this COUl·se.
These classes provide the utilities installation work required for
the contracted construction jobs, Each student must complete
five hours of school maintenance study unc1el' the supervision of
school maintenance personnel. The construction laboratory is
used for this course.

Product Mallagemcnt TeclulOlogy Cow'se outline
Identifying consumer demands
Researching and developing products
Designing manufactured goods
l\Iaking working drawings
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Building production prototypes
Technical writing and illustrating

Hypothetical program operation. This two-semester program
is coordinated with the material processing and fabrication tech
nology classes. Product ideas for production runs are formulated,
designed, and developed. An adjoining general manufacturing
laboratory provides the needed facilities for constructing proto
types. Most learning activities can be accommodated in the draft
ing room.

Production Systems lIJallage'fnent Technology Course outline
Planning processes
Automating processes
Measuring work
Estimating cost
Tooling up for production
Installing production control systems
Operating quality control systems
Designing and engineering the plant
Supplying equipment and materials
Processing data or information
Computers in production

Hypothetical program 0 perafioll. l\Ianufactming production
classes provide the simulated plant setting fOl' many of the ac
tivities in this course. Work measurement, planning production
techniques, and tooling-up are just some of the areas of study
coordinated with the production classes. A local manufacturing
firm assists this program through a Coopcl'ative effort to provide
students with 10 hours of direct experience working with pro
duction planning personnel. While most activities are conducted
in the general manufacturing laboratory, the adjoining drafting
room is available when needed.

Material Processing amI Fabl'icatz"oll Techllology Course outline
This area consists of a series of courses. The general manu

facturing production technology course is elected in eithel' the
ninth or tenth grade. Advanced manufacturing production
courses in specialized areas can be elected after completing the
general course.
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Hypothetical program opemtion. Students select areas of
interest from the following courses:

"Manufacturing Production Technology": This ninth or
tenth grade course is offered in the general manufacturing pro·
duction laboratory equipped \vith basic woodworking, metal·
working, and plastics facilities. Other material areas are incor·
porated where desirable. The course emphasis centers on mass·
production techniques.

Advanced production techniques are explored through the
following courses:

"Manufacturing Production Technology-Woodworking"
"Manufacturing Production Technology-Metalworking"
"Manufacturing Production Technology-Printing"

Each course offers learning experiences in a specialized area of
production technology. Activities include both mass·production
work and individual study. Students are afforded the opportunity
to explore more specialized occupations while at the same time to
pursue areas of personal interest to them.

Electricity-ElectroJlics: Product Systems Technology Course
outline

Electrical phenomena (principles)
Production, distribution, and utilization of electricity
Utilizing electrical energy for electronic devices

Measurement
Control
Applications

Designing and engineering electronic devices

Hypothetical program operatioll. In a two-semester course,
students explore the principles of electricity, electronics and
their application to the design and manufacture of industrial
products. The product systems technology laboratory provides the
facilities for both this course and the mechanical product systems
technology course. Basic electricity/electronics, metalworking,
and materials testing equipment is provided.

iIIechallical product systems technology Course outline
Simple machine elements
Mechanical properties of materials
Thermal properties of materials



PINE 99

Electrical properties of materials
Chemical properties of materials
Basic mechanisms
Hydraulics and pneumatics
Metallurgy

Hypothetical program opemtion. This two-semester course
offers students an exploratory experience in the mechanical
principles utilized in designing and engineering industrial pro
ducts. Students analyze given product designs in terms of rna·
terials used and their appropriateness for that product. l\Iaterials
testing activities make a significant contribution to the course.
The course concludes with students developing a product design
and prototype to meet given specifications and then testing their
individual designs.

SUMMARY AND CONCLUSIONS

All students need a basic understanding of our economic
system and the world of work. Every student should receive an
education that will prepare him to pursue his career interests.
These career interests can be of the wage·earning type working
"at the office" or of the non-\vage·earning type such as raising a
family at home. The need for such education has long been recog
nized by educators. However, the results of past educational en
deavors in this area have not been overly encouraging. High stu
dent drop-out rates continue, due to what they see as irrelevant
programs. Those students completing their high school education
too often have unrealistic views of the world of work. Even when
students do make intelligent career decisions, they often find a
lack of school programs that will assist them in pursuing their
career interests.

Career education has been proposed as a means of eliminating
these educational ills. Four career education models are currently
being developed by various research and development agencies
under contract with u.s.a.E. Within the school·based Compre
hensive Career Education l\Iodel (CCEM), the major intent is
to organize the kindergarten through twelfth grade curricula
around a study of careers. In light of the proposed reorientation
of school studies, the question of the role of existing curriculum
areas within the context of career education should be paramount



100 FOCUS ON HOMOGENIZATION

in the minds of educators. This paper has addressed itself to this
question with respect to high school industrial arts education.

Although the objectives of industrial arts and career educa·
tion exhibit homogeneity, the philosophies of the two approaches
differ with regard to the student's purpose in pursuing career
studies. Career education supports its efforts with the rationale
that students need career studies to prepare for occupational pur
suits. A case has been presented for industrial arts as a part of
career education to meet three equally important student needs:
(1) avocational interests, (2) industrial literacy, and (3) career
endeavors. The concept of career education must embrace the
notion that while career studies are vital to each and every stu·
dent, the knowledge and skills acquired by a student must help
him develop a complete life style. Perhaps the term "life educa.
tion" would more appropriately describe the educational needs
of Our youngsters. A student's education, whatever you call it,
will be ultimately utilized for either occupational pursuits, for
living "the good life," or for general educational purposes that
will make him an intelligent, contributing member of society.

With industrial technology as the body of knowledge from
which industrial arts should draw its content, industrial con·
struction technology and industrial manufacturing technology
are delineated as the two major subject matter areas. These two
technologies are compatible with the career education model of
career clusters. However, most industrial arts programs do not
provide a comprehensive study of construction and manufactur·
ing practices. Programs need to be redefined and restructured
if industrial arts is to offer a contemporary study of industrial
technology.

In essence, career education is purporting to make school
relevant to real life situations. Industrial arts has professed to
be doing this since its inception. However, relevancy can not be
achieved without a contemporary curriculum structure. This is
the problem to which industrial arts educators must address
themselves.
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CHAPTER FIVE

Senior High School

Industrial Arts Programs:

A Study of Careers Through

the Use of Community Resources

Robert J. Ullery
.Industry Education Coordinat01'

New YOTk State Education Department

Regardless of which educational philosophy, or modification
thereof, is to be adopted for a high school industrial arts pro
gram, it appears that programs of the future are likely to be
much more highly geared to career motivation and guidance
than some programs of the past. Undoubtedly, program design
of the future must make optimum utilization of community re
sources of all type . Only through such extension of schools into
the community can realistic information be provided for learners
concerning career opportunities.

Field trips into busilless alld industry have long been con
sidered a desirable extension of educational efforts at all aca·
demic levels. Unfortunately, restrictions imposed by school bud
gets frequently deny as many field trips as a teacher might
wish to schedule. Obviously, few educators would attempt to
defend an inadequate school budget for this or any other pur·
pose. It is imperative that educators at all levels and for all
subject matter discipline areas explore techniques of achieving
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maximum efficiency for each dollar expended. This condition
may result in a prescription for a modified approach to field
trip activity.

Field trips in the past have frequently consisted of herding
multiple class sections, sometimes from varying grade levels,
into a school bus for the purpose of traveling several miles to a
destination whereupon excited learners disembark to be herded
(in too·large groups) through noisy manufacturing facilities and
subsequently back into the bus for the joyous return to school.
Pitifully, little evaluation of overall field trip effectiveness
occurs at the local school level. Is it possible that field trips could
be improved?

A modification in field trip design could result in a more
beneficial experience for the participants. Thus suppose, for
example, that a group of 30 students were to be exposed to the
activities of a typical newspaper publisher. Through pre·plan
ning, it should be possible to locate students at strategic observa
tion points throughout the plant. Perhaps five students would
be at observation points within the editorial rooms, a second five
at observation points in the makeup department, another five
students in the classified and advertisement section, additional
groups in the pressrooms and in the areas of distribution. Ef·
fective planning could provide for rotation of students within
their respective departments at intervals of perhaps 30-40 min
utes. Such a plan would acquaint students rather thoroughly with
the various departments within a typical newspaper publishing
operation.

At the conclusion of such a field trip, each of the several
groups of students would have acquired an indepth knowledge
of a particular phase of activity leading to classroom discussion
of ways in which one major activity or department relates to
another. A similar plan could be used in any manufacturing
facility or business visit. The opportunity to observe a practi
tioner in action is thus magnified far beyond the casual observa·
tion possible during a typical field trip.

WO1'k experience opportunities can be of great value to sec·
ondary school youth, particularly if such experiences are in some
way related to career considerations. Clearly, industrial arts
education can play this role without being charged with skill
or vocational training as a goal. The Board of Regents of the
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University of the State of New York have said in their Position
Paper No. 11, "Actual \"'ork experience and community service
related to career interest ought to be a part of the curriculum
for all secondary school students. No other single change in
public education could do more to answer the demand for rele·
vance, to break down the walls between the school and the com·
munity, and to bridge the gap between generations."

Educators frequently lament the fact that pupils seldom
know much about their parents' careers. While schools have been
somewhat effective in inviting parents to accompany children
to school for open house evenings and other occasions, little
effort has been made to devise a technique for students to become
aware of their parents' occupations. Is there any reason that a
part of an industrial arts program at the early secondary level
should not include an opportunity and an obligation on the part
of each student to remain away from school for a single day for
the purpose of accompanying a parent to the place of employ·
ment? Obviously, such a program would require understanding
on the part of community employers and would raise questions
as to effective planning for students whose parents are unem·
ployed. These, however, are minor administrative details in com·
parison \'lith the need which can be fulfilled with such a simple
program. Student participants in such a program would acquire
much more information than that available through direct ob·
servation only of their parent. In most instances, participation
in such a program would provide an opportunity to see many
other workers in the environment shared by their parent.

A reasonable extension to the previously mentioned program
would be a plan to provide for the absel/ce of secolldary school
jlll/iors or selliors for periods of up to one week on perhaps as
many as three separate occasions to observe a practitioner in the
occupation of the student's choice. After an observation period
of up to one week, a student will have developed stronger, weak·
er, or other attitudes concerning his tentative occupational choice.
Regardless of his feelings after the first week of observation,
an opportunity should be provided to visit a second practitioner
in the same occupational area or in a second occupation \'lhich
mayor may not be directly related to that which was first ob·
served. Such a program can provide strong assistance in career
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guidance and is absolutely impossible of fulfillment by visits to
the guidance office or by personal discussions ·with teachers.

Organized labor has the capacity to provide a great deal of
caree~' guidance info1'1n.,ation di1'ectly to students. ::\{ost states
have a directory of labor organizations available through the
department of labor, pi'oviding an index of potential speakers
in the classroom.

The New York State School of Industrial and Labor Rela·
tions has conducted a special union vocational advisory project
in selected schools within New York City in which organized
labor representatives visit school classrooms, frequently at the
rate of 4 such speakers per class period. Subsequent to such
exposure, students are provided an opportunity to express their
feelings in regard to occupations to which they have been ex
posed. Those that express strong acceptance are subsequently
invited, together with their parents, to the nearby Union Hall
for an evening presentation allowing an opportunity for questions
and answers among students, parents, and labor representatives.

School assembly programs can be designed to utilize repre
sentatives of nearby business and industry. Such persons fre·
quently are able to provide a demonstration type program com·
plete with appropl'iate audio-visual aides and sometimes hand
out literature for student participants. Exposure to such com·
munity resources can be very helpful in providing an opportunity
for students at all grade levels to become more familiar with occu·
pations to which they might aspire. The public relations value
of such business and industry involvement cannot be overesti·
mated. All communities have access to such possibilities through
contact with power companies, telephone companies, banks,
social service agencies, manufacturing concerns and other busi
nesses.

Use of the Educatol's Guide to Free Guidance Materials
(published by Educators Progress Service, Inc., Randolph, Wis·
consin) can provide a valuable supplement to industrial arts
class pi'esentations concerning career guidance and can occa·
sionally be an effective coordinant activity related to school
assembly programs previously mentioned.

Student club groups can occasionally be sponsored by nearby
business or industry interests. One such national group with
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provisions for local charters is the Junior Engineering and Tech·
nical Society. This youth group is sponsored by the Engineers
Council on Professional Development. One significant activity
of this national organization of particular interest to industrial
arts education is the National Aptitude Examination for Engi.
neering administered on an annual basis. Other appropriate
activities for local chapters include the development of science
and engineering type fairs. A national fair is available for out.
standing participants from local levels within the United States.

Museums provide an additional valuable 'resource. Museum
management is moving away from the stuffy, "don't touch"
atmo phere and into an enlightened educational, "please touch"
approach. Museum Resow'ces and Their Utilization in Indust1'ial
A1·ts Education was the subject of a doctoral dissertation at
New York niversity by B.J. Ross. Dr. Ross points out, "since
a primary mission for industrial arts is to provide an under·
standing of American industry with the awareness of its chang
ing technology, its comprehensive content implies a changing
and varied methodology."

It is virtually impossible to visit any up-to-date museum
without exposing learners to career possibilities in a variety of
occupational areas.

Professiollal, scientific and technological societies exist in
almost every section of the United States. Such organizations
frequently have education committees and in many instances, a
willingness to be of service to educational institutions. These or·
ganizations relate to career orientation. In many cases, the local
chapters of scientific and technological societies are not of suf·
ficient size to warrant the employment of a full·time executive
secretary or even to be listed in the local telephone directory. For
this reason, it becomes important for educators to develop a list
of key contact persons for such organizations. In some areas of
the country, regional councils of scientific societies have been
formulated, thus providing a convenient avenue of communication
with a variety of organizations through a central source. An out·
standing example of such a pattern exists in and around Roches·
tel', New York where, over 18 years ago, the Rochester Council of
Scientific Societies was formed. This organization consists of
representation from nearly 30 regional groups, many of which
exist at the local chapter level in other parts of the United States.
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The Rochester Council includes the following societies:

American Association of Clinical Chemists
American Chemical Society
American Institute of Chemical Engineers
American Institute of Industrial Engineers
American Physical Society
American Society for Metals
American Society of Civil Engineers
American Society of Mechanical Engineers
American Statistical Association
Computer Systems Association
Genesee Valley Psychological Association
Institute of Electrical and Electronics Engineers
Instrument Society of America
Monroe County Dental Society
New York Society of Professional Engineers
Optical Society of America
Rochester Academy of Medicine
Rochester Academy of Sciences
Rochester Engineering Society
Rochester Society for Quality Control
Scientific Research Society of America
Seneca Zoological Society
Society of Motion Picture and Television Engineers
Society of Photographic Scientists and Engineers
Society of Plastics Engineers
Society of Sigma Xi

The Rochester Council of Scientific Societies assists in the
local section of the Student Association of :l\Iathematics and
Science; provides speakers on a variety of industrial and careel'
related topics, a list of \vhich is provided to all schools in the area;
arranges for industrial and scientific tours; and most importantly
provides for industrial career counseling. A quote from the
Council's Handbook expresses vividly the service rendered: "If
a student, his parents or his teacher would like a personal inter·
view with a practicing scientist or engineer, arrangements can
be made through the Rochester Council of Scientific Societies.
The interview could be at the office of the scientist or engineer,
at the school, or at the student's home."
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Regional chapters of professional societies are, in many in
stances, affiliated with a national organization which frequently
produces instructional materials and career motivation literature.
Jlany national organizations produce career materials not readily
available through any ource other than the parent organization
or its affiliates. One example of such materials is a recent career
guidance film entitled, "How to Crack the Establi hment" avail
able through the Plastics Education Foundation at 4 Lorna Lane,
Loudonville, New York.

The recognized need for improved communication between
education and the education related interests of business, industry
and organized labor has resulted in the appointment of coordi.
nators of such activity in local school systems, in State education
departments and recently, at the U.S. Office of Education. In
dustrial art educators wishing to contact the Federal Coordi
nator for Industry Education Labor may reach him at the follow·
ing address: ~lr. Louis G. Mendez, Jr., Federal Coordinator for
Industry Education Labor, U.S. Office of Education, Room 4143
FOB #6, 400 Maryland Avenue, S.W., Washington, D.C. 20202.
The Federal Coordinator maintains a directory of regional U.S.
office coordinators, as well as State industry education coordi
nators.

Industrial arts educators should become familiar with career
guidance related as i tance available through the National Asso
ciation for Industry Education Cooperation and regional chapters
of the national body in various parts of the United States. Mem
bership is open to educators in both the national group and its
related local organizations. Additional details regarding member
ship and activities of the 1 Tational Association for Industry Edu
cation Cooperation may be obtained through correspondence with
Carol A. Lindstrum, Secretary, National Association for Industry
Education Cooperation, c 0 J.C. Penney Co., Inc., 1301 Avenue
of the Americas, New York, ew York 10019. The National
Association will be able to provide information regarding regional
chapters as they exist in sections of the United States.

The New York Regional Council for Industry Education Co
operation includes membership representing the following, each
of which has career guidance information available to educators.
The Aluminum Association, American Cyanamid Company, Ai\lF,
Inc., Bell Laboratories, The Bro\vnington Foundation, Central
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Jersey Industry Education Council, Century Consultants Corpora
tion, Coats and Clark, Inc., Consolidated Edison Company of
New York, Inc., Dairy Council of Metropolitan New York, Dow
Jones and Co., Inc., Economic Development Council of New York
City, Inc., Edison Electric Institute, Educators Progress Service,
Inc., Filmcraft, Institute of Life Insurance, Instructional Ma
terials Laboratories, Inc., Irv Levine Associates, Jersey City
State College, Johnson & Johnson, Junior Achievement, Inc.,
Keep America Beautiful, Inc., Long Island Lighting Company,
McCall Pattern Co., Modern Talking Picture Service, Inc., Nation
al Association of Manufacturers, New Jersey State Department
of Education, New York City Council on Economic Education,
New York State Education Department, New York Stock Ex
change, New York Telephone Company, The New York Times,
J .C. Penney Co., Inc., Personal Products Company, Plastics Edu·
cation Foundation, Public Education Association, Scott Educa
tion, Scholastic Magazines, Inc., Sealtest Foods Division of Kraft·
co, Union Carbide, Inc., New York City Community College,
Wagner College, WNYE-TV Channel 25 (Educational Television),
American Stock Exchange, Inc., Teachers Guides to Television,
Inc., Photographic Application Company, Cooperative Education
Bureau. The directory of membership to the aforementioned
council includes reference to materials available through the memo
bel' organizations.

It is imperative that educators strive for optimum balance
in program design, including reasonable allocations for content
derived from the material or power area of study and specific
career orientation and motivation activity. An emphasis on career
education, coupled with efforts to promote use of community re
sources, is likely to result in increased time allocation in secon·
dary industrial arts to the study of careers and will consequently
necessitate improved understanding of effective methodology.
Hopefully, the references contained herein will be helpful to per
sons planning secondary industrial arts programs for the future
particularly as they relate to career identification, student moti·
vation for careers, and orientation.
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Industrial Arts

Car er E ucation

Professo't and
R. J. Agan

CooTdinator of Vocational Education
Sam Houston State University

Huntsville, Texas

The concept of Industrial Arts Career Education was
parented by interdisciplinary vocational education and indus·
trial arts curriculum projects. Interdisciplinary vocational edu·
cation was brought into focus with the passage of the Voca·
tional Education Act of 1963 and subsequent legislation. Val'·
ious funded projects under the new legislation, including the
Paola, Kansas Kansas State University Project, (1965-1968)
demonstrated the total uselessness of the traditional barriers
between fields and programs which are all, in final analysis,
dedicated to the goal of preparing boys and girls, men and
women, for proficiency in an occupational field of their choice.
Such interdisciplinary demonstrations further brought to the
attention of visionary educators the vast area of common sub·
ject matter and clusters of occupationally related information
existing in each of the traditional fields of vocational educa·
tion (agriculture, distributive and office education, homemak·
ing, trades and industry). Also brought to attention was the
duplication and ,va te rampant in many programs of vocational
education who e teachers were more interested in numbers of
students enrolled in their specialty programs and the awards
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won for departmental trophy cases than in efficient and eco
nomical vocational education. In the interdisciplinary programs
designed, one course, frequently called Commonalities in Occu.
pations, taught by a team of teachers, was found adequate to
serve all of the traditional fields in presenting the common parts
of the vocational learning experience.

Interdisciplinary demonstrations further illustrated that
teachers without the benefit of specialized teacher preparation
in vocational education could function effectively as an educa·
tional team member along with teachers prepared in vocational
education to provide a complete and total program of vocational
education for boys and girls at the secondary level; such pro
grams including (1) occupational information and career selec·
tion criteria, (2) self assessment learning activities related to
career choice and (3) learning experiences exploring occupa·
tions and those which lead to preparation in a specific chosen
career field.

Another important partner in the educational process-the
school community composed of successful businessmen and
tradesmen-was given a star role in the experimental and
exemplary programs in Interdisciplinary Vocational Education.
Such community participants were found to be eager and
anxious to cooperate fully with the public school educational
team dedicated to providing learning experiences designed to
meet the needs of students in career selection and preparation.

An Industrial Arts Curriculum Project was started about
the same time (1965) growing out of a deep concern as to
whether the traditional craft-oriented programs in drafting,
metalworking and woodworking were providing adequate over·
views of technology for students who were to enter the world
of work. This project, initiated jointly by persons at The Ohio
State University and the University of Illinois, resulted in a
two-phase program dedicated to the objectives of (1) creating
understanding of industrial technology, (2) developing interest
in and appreciation for industry as a provider of satisfactions
of human wants and (3) demonstrating useful knowledge and
skills for life situations.

The first phase of the resulting newly developed instruc
tional program is called "The World of Construction," a year·
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long course for junior high school students where the knowl·
edge and skills common to the construction industry are empha.
sized. The decision making process is accentuated and the learn·
ing experiences include tradesmen skills as well as the skills
of hiring personnel, contract bidding, etc. Role playing is a
learning technique frequently used when appropriate.

The second phase is called "The World of Manufacturing"
and is likewise directed toward the junior high school student
in developing his understanding of how the managed produc·
tion system produces and services manufactured goods. Sim
ulated production activities are the core techniques used for
many of the learning activities. Actual assembly lines are fre·
quently developed as a part of the learning experience where
students who are shareholders in a class-organized manufac·
turing corporation learn by the manufacturing, packaging, pro·
moting and selling of a product. In addition to the assembly
line skills, decision making is emphasized throughout.

In both phases of the Industrial Arts Curriculum Project
(lACP) the vocational education motto of "learning by doing"
is stressed. Many times this involves a contrived, and/or a role
playing learning program. Individual projects (tie racks, halls
trees, cedar chests, etc.) are eliminated; traditional woodwork
ing, metalworking and drafting equipment is frequently moved
from the center of the shop area to provide space for the group
activities.

EMERGENCE OF CAREER EDUCATION

The results of these two programs, and many, many similar
ones, changed the concepts of many educational leaders as to
what elements compose an educational program which is rele·
vant to the students and can meet the criteria of accountability
in providing education which meets the needs of boys and girls
in the modern society into which they are graduated (or
dropped) from school programs. Career education is built around
intelligent choice making. Choices are not limited to occupa·
tions but are stressed for all components of successful and con
tented living.

Career education programs are not built in a stereotyped
pattern forwarded to the classroom from a central office but
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are developed by groups of teachers dedicated to serving the
needs of boys and girls through the elimination of the fal 'e
classifications of academic and vocational lessons, as well as the
classifications of general education and college preparatory
education.

As groups of teachers develop career educational patterns
for local classrooms, areas of emphasis are stressed as teachers
plan with students, parents and community leaders to meet
student needs. One popular pattern emerging has been the In
dustrial Arts Career pattern. Sometimes such a curriculum
will adopt titles like "Contemporary Living in an Industrial
Society" or "Exploration of Technology" or "Home and Industry
Partnerships." The titles are of minor importance. Of greater
importance are the basic concepts held by the teachers as they
direct and execute the planning necessary for such programs
as Industrial Arts Career Education.

CONCEPTS ABOUT INDUSTRIAL ARTS CAREER EDUCATION

The processes involved in Industrial Arts Career Education
may be summarized in ten concepts, all worded to begin with
the letter "S", and, as such, may be referred to as the "Ten S's
of Industrial Arts Career Education".

Spiral

The end product of Industrial Arts Career Education is a
lifelong series of career approximations and not a final and life
long career choice. The spiral concept explodes the myth in
the mind of the average person that the purpose of career
planning is to discover THE occupation above all others to
which one is best suited. Instead, Industrial Arts Career Edu
cation stresses the greater importance for knowing the process
of occupational development, including the relation of self to
the world of work.

Various educational leaders have identified the segments
of the spiral in different manners, but most recommend a pro
cess which places those learning activities related to awareness
of the world of work in the first grades (K - 6). Such aware
nesses usually begin with those occupations affecting the imme
diate family and home and expanding to include the community,
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state, nation and world. This segment of the spiral is usually
followed by surveys of careers in grades seven through nine.
This segment of the spiral usually includes orientation to ca
reers and the beginning of the concept of clusters of occupa
tions. Pre-vocational learning activities form the next segment
of the spiral overlapping those grades nine through eleven.
Individual variations in maturity career readiness create the
necessity of increased personal attention through intensive
guidance and counseling programs with the students, their
parents, and their teachers. Instruction should develop as rapid
ly as possible toward a specialization in the basic skills and
knowledge related to a cluster of occupations of interest to the
student. College preparatory may be included in this phase of
the spiral for those who have indicated definite interests and
abilities in careers requiring a university curriculum for entry.

The occupational choice and training segment of the spiral
typically comes in grades eleven through fourteen and continues
on throughout adulthood. Vocational counseling and guidance
will be continued at this level for students, parents and teachers.
Freedom to change as a result of careful evaluation and guid
ance must be available to the student in all segments of the
spiral. The final segment of the spiral is related to occupational
choice, and training (re-training) is the phase most frequently
repeated by the adult following his formal school years.

Staff Participation

Insofar as possible, total school staff participation at all
educational levels is necessary for an Industrial Arts Career
Education program. Coordinated or Team Teaching opportuni·
ties will frequently present themselves as the most advanta·
geous method of effective teaching. If a true spiral effect is to
be incorporated in the school system, it will only be the result
of the efforts of all the teachers in a school system, including
those traditionally thought of as academic or college prepara
tory oriented as well as those oriented in the vocational and
practical arts. The specialized abilities and experiences of
teachers, especially those related to occupations and careers,
should be used to best serve the needs of students in industrial
Arts Career Educational Progl'ams.
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Student and Teacher Planning

After teachers have laid the preliminary plans for the In·
dustrial Arts Career Education programs, high priority must
be given to the role of the students in planning the final de
tails of the learning experiences with the teachers. The teacher's
pre-planning will enable him to lead the class in discussions to
formulate group activities and objectives in near concert to his
own. Individual conferences will be necessary where students
want and have the ability to vary from the group objectives,
Although the pre-plan of the teacher will be naturally some
what adjusted by this process, a teacher worthy of the title
can lead the class discussion to incorporate the vital elements
of the over·all pre-plan with the student plan. This failing, the
teacher should seriously consider the challenge which is pre
sented to his pre·plan and re·evaluate its relevance for the stu·
dent. Traditionally, many units, sections, or lessons are taught
because of the whim of the teacher rather than the need of the
student. Such learning is usually forgotten quite rapidly by
students.

Student and teacher planning in Industrial Arts Career
Education must be declared in measurable objectives to be evalu
ated and to come under the recent emphasis of educational ac
countability. Such objectives need to be measured in terms of
percentage of achievement. For example, an objective for each
student to explore three occupations during the semester might
be completed by 90% of the students,

Self-Study and Concept

Industrial Arts Career Education has for its foundation
self-study by the student in order to fOl'm a clear self concept.
Self·study cannot be restricted to the use of standardized tests
or pencil and paper tests, but must be broadened to include a
continual examination by the student of trends in his own
personal development. Students in Industrial Arts Career Edu
cation must know who they are, who they \vant to be, and what
they must do to achieve this goal. They should be taught to
keep cumulative records of their developments in this area
beginning with such file items as their responses to "what
could I be" booklets completed in early elementary school.
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Specialized Abilities Utilization

The student's specialized abilities must be given keynote
attention throughout the Industrial Arts Career Education spiral
of learning activities. All experience, or all lack of experience,
can and does affect career development. This concept dictates
the necessity of designing learning programs with objectives
aimed at helping children and adolescents experiment with a
wide range of activities while concentrating part of their ener
gies on the development of their individual specialized abilities.
Frequently such experimentation will lead to the discovery of
latent and previously unknown special abilities of students.
The abilities of creativeness, inventiveness and innovativeness
need to be given special opportunities for development through
learning activities and less emphasis given to those lessons
requiring high intelligence quotients for successful learning.

Senses

Industrial Arts Career Education involves a combination
of the rational and affective processes. There is a direct rela·
tionship between thinking and feeling, between learning and
the emotional processes. It is most important that many and
varied senses be used in an educational program. Traditionally,
educators have tended to over·emphasize the sense of hearing.
Reading printed pages is more related to hearing than to sight.
Hearing is more aptly used as a learning experience when it
is used to receive instl'uctions regarding a skill the student
desires to master or to hearing the experience of others who
know what the student wants to know.

Sight is the sense through "vhich most learning is acquired.
Learning experiences must be planned through which the learner
observes those things he wants to learn and then sees them
again in models, pictures, drawings and diagrams.

The sense of smell and taste are important to educational
experiences since many chemicals, foods and other materials
are best identified by these senses. Retention is high when
learning takes place through these senses.

Touch and kinesthesia are somewhat related and should
be included whenever possible in the learning process. Kines·
thesia is the touch the student develops in gauging the direc·
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tion and amount of muscular effort necessary in manipulative
skills. The sense of touch is also used to become aware of tex
ture and quality, smoothness and roughness, heat and cold, and
shape. Again, retention of learning acquired through this sense
is high.

Several Media

Career awareness and planning is best influenced by multiple
factors. Industrial Arts Career Education will be able to meet
this need by having seveml learning activities available for
students. Reading and writing have traditionally been our main
media for learning and will continue to be a major one; how
ever, Industrial Arts Career Education should extend both the
reading and writing media, beyond books, to include such
learning activities as may be brought about through plays,
poems, news media, magazines, trade journals, and comics.

Listening is a major media in Industrial Arts Career Edu
cation. Listening learning activities may include the use of
video tapes, cassete tapes, dialogues with peers, dialogues with
tradesmen and businessmen, parents, teachers. Listening may
include the re-hearing of a taped presentation by the teacher,
guest in the classroom, or a radio broadcast. The art of listen
ing to and retaining for use large volumes of quickly presented
audio materials is especially important to upper level Industrial
Arts Career Education.

The media of makillg continues to be of major importance
in Industrial Arts as it encompa:ses Career Education. The
making learning experiences, however, also include audio-video
taped instructional materials fol' peerS, diagrams, charts and
relief maps for communication purposes with peers and others.
Closely akin are the doill,q learning experiences which includc
investigations, role playing, academic games, problem solving,
The computer and its programing prcsents a real possibility for
presenting learning activities for these areas.

Special Projects and Activities

Industrial Arts Career Education is bcst taught through
the use of many projects and activities, few of which involve
the entire class. Small groups of students, or individuals, un-
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dertake planned learning activities of interest to them. After
the completiol1 of the project or activity they share their learn
ing experience. Peers also learn from this activity and many
times discover latent interests and abilities by their increased
awareness. There are few worthwhile field trips of such general
interest that the entire class should participate. Likewise, few
outside speakers will appeal to an entire class. These learning
procedures are best handled through special projects and small
group or individual activities in Industrial Arts Career Edu
cation.

Small Group Processes

Active participation by students in Industrial Arts Career
Education is increased by a variety of learning experiences.
Small group proce ses are necessary to bring this variety to
the program. All students learn better when their curriculum
is individualized. A term sometime applied to this process is
called "packaging of learning activities." Admittedly it takes
time and planning at the outset on the teacher' part. Indi
vidualizing i more difficult in classes overloaded beyond the
optimum teacher-pupil ratio. However, once teacher planning
is completed, the teacher is rewarded by the opportunity to
know students more individually and by having students ac
cept more responsibility for the individualized instruction. As
students use more self instruction, they develop an awareness of
the intensive reward of learning thereby developing a greater
love for learning a a fun activity. This process also develops
the self concept of the student-one of the major aims of In·
dustrial Arts Career Education. :\'Iore opportunities for crea·
tivity and direction of purpose on the part of the student are also
provided. Small group processes in Industrial Arts Career
Education further generate enthusiasm among students because
of the successful termination of each learning package attempted
by the student. Success is the key to positive self concept.

Services of Community

The community is the best laboratory for Industrial Arts
Career Education. Local businessmen create a great love and
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respect for their local school program and will go to great
lengths to support it. Local business frequently responds to the
needs of the school in their community by providing training
stations, giving opportunities for youth to explore occupations,
learn skills, become acquainted with trade and union activities.

SUMMARY

Why change to a K . 12 system of Industrial Arts Career
Education? It should be done only if teachers and administrators
have the courage to change, have the courage to decide that
education is for the student as he learns to make choices which
meet his present needs. The process of decision making be·
comes paramount with subject matter only as a tool to be used
in making wise choices. Learning becomes a responsibility of
the student, a process enjoyable to him, one planned in coopera
tion with his teachers. Teachers and administrators find that
Industrial Arts Career Education gives them more time to fill
their role of counseling (usually in small groups or individually),
to be a diagnostician, to function as a facilitator, to be most
importantly of all a friend to the student, and lastly but not
leastly, a teacher.
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CHAPTER SEVEN

The Role of Industrial Arts

in the Senior High

John Mitchell, Chairman
Depa'rtment of Industrial Education and Technology

University of iHaine at Portland-Gorham

Industrial arts in Maine rests on the premise that technology
and its prime user, industry, form a cornerstone in the success
and future of man and society.

An early bulletin from the State Education Department in
1918 reads:

The controlling purpose in this work (manual training) should give the
pupils a broader insight into the various industries through participation
in the various activities which make up the industrial life of the country;
to provide more extensive opportunities in educational activities to meet the
individual interests and aptitudes of the student body; and to direct the
students along such branches of occupations for which they may be best
fitted. (31: p. 2)

In the senior high school, it continued:

The general industrial course does not aim to prepare the student for a
specific occupation, to be a skilled workman ... but to give the student a
definite basis for appreciating and recognizing values in various industrial
fields. (31: p. 11)

THE MAINE PLAN

The Maine State plan is supported by a philosophy not unlike
that which prompted the 1918 statement, the Richards' pro
nouncement, the Bonser theory or the other post.Sputnik curd-
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culum innovations that have since dotted the industrial arts
educational spectrum. It is uniquely suited to its schools, pupils
and geographic setting, all of which have molded and shaped its
progress since 1960.

Background

The circumstances surrounding the plan's development may
be traced to two educational innovations, the junior high school
and the general shop, and to a State law which mandated
certain curriculum requirements at the high school level for
"occupational courses." The advent of the junior high school
shortly after the turn of the century brought with it an emphasis
on exploratory function and the need for a diversity of exper
iences, especially in the 'manual arts.' The single area shops, which
dominated the high school programs of that era, found their way
into the lower levels and notably in the larger school systems
which were able to provide several of these shops to permit boys
to rotate through each one over a semester or year. Small com
munities and school systems, on the other hand, which could
ill-afford more than one shop and one teacher were left to their
own resources to provide whatever diversity could be achieved
in their programs. Thus, the concept of the general shop was
born but several years passed before it took root nationally. In
~Iaine, with its preponderance of small school systems, it was
greeted with skeptici m at first, and then enthusiasm. It should
be noted that since there were relatively few junior high schools
in the state, the comprehensive general shop idea which emerged
found most of its support at the high school level.

Occupational Industrial Arts

It was an action of the State Legislature, in 1945, that not
only strengthened the place of industrial arts in the curriculum,
but the comprehensive general shop as well. It amended an
existing law concerned with "occupational courses" to make it
possible for any youth to enroll in an industrial arts program
in another school, if it were not provided in his own. Before it
could accept tuition, moreover, the receiving school had to offer
at least two of the following approved "occupational courses":
agriculture, busines education, distributive education, home
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economics, or industrial arts. The law further stipulated that a
program to be approved must meet certain standards of sequence,
scope, time, space and equipment. Four areas of major industrial
activity were prescribed for industrial arts: woodworking in its
more important phases, metalworking, electricity and internal
combustion engines or power mechanics. (12: p. 7)

The implications of the amended law were far-reaching and
extended to most of the secondary schools in the state and to
the teacher education institutions. The industrial arts program
at Gorham State Teachers College, in 1947, was completely
restructured to give priority to the required technical areas and
to the organization and methodology of the comprehensive gen
eral shop.

A curriculum guide was prepared in 1954 by the l\faine
Association for Industrial Education and it was subsequently
approved by the State Education Department for "occupational
industrial arts." It identified the objectives and content for the
four major areas at three levels, assuming that pupils could
enter at a level commensurate with their background. The con·
tent was primarily an analysis of each of the subject matter areas
in terms of operations, processes and related information. Sug
gested projects or activities were listed to encourage implementa·
tion of the objectives. (22)

Teachers of comprehensive shops with very small classes or
those with adequate facilities for a whole class in one area used
the guide successfully. The majority, however, found little help
in the content, since they were forced by circumstances to divide
each class so that an equal number could be accommodated in
each of the four areas. After a specified time, the groups would
rotate so that by the school year's end, all areas were experienced
by the pupils. Needless to say, the problems inherent in such a
process led to a disenchantment with the comprehensive general
shop and consequently, a deterioration in the purposes it \\'as to
serve. The recommended rotation method made the "canned or
assigned" project a major activity and any attempt to include
information not directly concerned with its production or ser
vice met with rebuff. As time passed, it was not unusual to find
implementation of the diversified program and the fulfillment
of its general education objectives lost in the technical strengths
of the teacher.
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A New Curriculum Guide

A chain of events early in 1960 had a significant impact on
industrial arts in Maine. Dr. James B. Conant's report, in 1959,
on the American high school (£) brought with it an examination
of the junior high school curriculum and a call to educators by
the State Education Department to develop a guide to leaming
for grades 7, 8 and 9. The Industrial Arts Department at Gorham
was asked to furnish the content for the industrial arts section.
After long hours of deliberation, it was decided to develop a
6-year curriculum which would provide a continuum from grades
7 through 12. The comprehensive general shops that already
existed in the state would provide the setting, since it was still
felt that these were most ideally suited for conducting the pro·
gram and would most effectively fulfill the general education
objectives of industrial arts. This view was equally shared by
others, notably Dr. G. Wesley Ketcham, State Consultant for
Industrial Arts in Connecticut, who wrote in a later issue of
School Shop:

The very nature of the general shop, if properly equipped and organized,
makes it unique in its potential for fulfilling the breadth and depth of
learning that is stated and implied in the definition of industrial arts. It
alone, of all the industrial arts organizational patterns, can provide the
flexibility of physical environment and instructional procedures which are
so sorely needed to open new vistas of technological know-how. (18: p. 77)

A personal interest in the "resource unit" (24) early in 1952
as a means of developing curriculum content which could be in·
eluded in these shops or laboratories led to the teaching unit and,
with some modification, to the unit method of course organiza·
tion and instruction. Since the word "unit" is notorious for a
multiplicity of meanings, an explanation of what it is and how
it is used will make more meaningful the Maine curriculum plan.

The Unit

The unit is a collection of instructional activities and mao
terials organized around a central idea or theme to help the
leamer develop certain understandings, skills and attitudes reo
lated to industry and technology. (1: p. 87) The work of a semes·
tel' or year is usually divided into a series of these units which
are interrelated, each having a unifying element toward which
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the activities and learning experiences are directed. The unit
used in this context is not centered around a material, as
wood, metal, plastics nor around specific machines, tools, pro
cesses or the like; nor is it a chapter or topic in a book, or the
title of a lesson; further, it does not involve piecemeal learning
of unrelated, isolated skills or facts. The characteristics of the
unit do include the following:

1. It is flexible in time, longer than a single period, but not
as long as a semester. It must be long enough, however,
to accomplish the objectives selected.

2. It provides readily for individual differences in a class,
permitting the slow, the dull, or the bright pupil to find
and achieve his level of success by using the abilities he
possesses to implement the unit objectives.

3. It is flexible in content and adaptable to any grade level.
Since the basic concepts and skills related to the central
theme provide only the direction, the activities within
its framework may be as varied as the pupils, the teacher,
and the facilities permit.

4. It is adaptable to modular or flexible scheduling or mini·
course requirements since it is a complete learning pack
age in itself. While the pupil may gain greater insights
and improve his abilities with each additional unit, his
experiences in one unit should provide some basis for
understandings and skills in developing his self-concept.

5. Several units within a specific course can be made pro·
gressive; that is, each succeeding unit may build on a prior
one so that not only reinforcement will take place, but
greater depth as well as breadth of understandings and
skills can be realized.

6. In a general laboratory, of whatever type, the unit crosses
arbitrary dividing lines between areas and concerns it·
self with the concepts, skills, and values of the central
theme. For example, in a general metals laboratory, a unit
on the "Home·workshop Tools and Accessories Industry"
involves the areas of sheet metalwork, casting, heat b'eat·
ment, forging, machining and finishing. The selection and
manufacture of a tool or accessory can involve all these
areas. In the unit, they are not taught separately; rather,
the concepts or skills common to all the areas are taught
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in their logical sequence. The pupils can then perceive the
relationships that exist and utilize whichever areas, tools
or machines in the laboratory will accomplish the task or
solve the problem at hand.

7. In the unit, the basic understandings, skills, and attitudes
pertinent to the theme must be identified and pursued to
the end that observable and measurable behavioral changes
are evident in the pupils.

It should be made clear that in a comprehensive general lab
oratory, all the pupils must be engaged in the same unit while
that unit is in progress to eliminate the problems which have
plagued the rotational plan, but more importantly, to make in
struction and learning more effective.

Unit Themes

The selection of unit themes, their relative place in the total
curriculum and their validity as subject matter acceptable within
the State's legal requirements presented a challenge. The efforts
of Hammond (14: p. 14·20) and the experimental units tried at
Fitchburg State College in the early fifties suggested several
theme, as "Novelties in Graphic Arts," "Games and Sports
Equipment," "Home and Household Accessories," to name a few.
These were significant in identifying not only pupil needs and
interest but al 0 proved that such units could be effective in
teaching about technology. Nonetheless, it was difficult to jus
tify a total curriculum based on such unit themes without vio·
lating the State's mandate.

A major breakthrough came with the publication in 1957
of Olson's research "Technology and Industrial Arts" (26) by
Epsilon Pi Tau fraternity. As an extension of its precursor, the
bulletin, "A Curriculum to Reflect Technology," (33) published
earlier in 1947, a structural framework adaptable to Maine's
needs was provided. The broad industry categories of fanufac·
turing, Construction, Electrical·Electronics, Power and Trans
portation, and Service outlined in these publications could, with
some modification, be acceptable within the existing industrial
art curriculum requirements and laboratory facilities. It was
here that the unit concept and themes made implementation
possible. From those suggested by Hammond, and others derived
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Title of Unit (State the central theme or unifying idea with which the
class will be concerned.)

Introduction (State briefly why the industry or theme is important and of
particular interest to pupils.)

Scope (Indicate for whom the unit is being prepared-grade level, ability
or background of pupils, approximate time or other limitations or con
siderations.)

Objectives (State simply and clearly the specific objectives of the unit, one
for each of the following: understandings, skills and attitudes. Use
separate page for each one. In three columns under each objective, in
clude:

Expected Behavioral Outcome (Analyze each objective in terms of ex
pected terminal behaviors which will be evident or acquired if the
objective is achieved.)

Suggested Lessons (Indicate title of lesson(s) which may be taught to
help implement the behavioral outcome. Note if concept or skill.)

Suggested Instructional Strategies (For each behavioral outcome, list
suggested pupil activities, problems, assignments, methods or tech
niques that will help achieve the desired outcome. Be specific. Consider
basic activities which all pupils should have, but include optional ones
to provide for individual differences.)

Approach (List ways of g'etting pupils interested in the theme or getting
the unit under way. The approach should be realistic and achievable.)

Resource Materials

Reference and Research Materials (List those readily available for either
teacher or pupil use and relevant to the unit. Use full bibliographic
entry.)

Instructional Media (List any chart, model, instruction sheet, film or
other aid which would be useful in facilitating learning. Be specific.
Use exact titles, sources and costs, if any.)

Tools and Equipment (List special tools or equipment needed to carryon
unit.)

Materials and Supplies (List only materials and supplies necessary or unique
to the unit theme.)

Lessons to Be Taugh t (State titles of all lessons to be taught, arranged in
as logical a sequence as possible. See suggested lessons under each ob
jective.)

Unit Evaluation (Indicate techniques by which unit objectives (terminal
behaviors) may best be measured or evaluated, as objective test, ob
servation, performance test, oral reports, etc. and prepare an instru
ment with specific questions or items to be used. This should be pre
pared as the unit progresses or before.)

Figure 1. Unit Plan Guide.
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from the Standard Industrial Classification Manual (32), themes
representative of industries were identified which could be in
cluded under each of the major categories. These were then
analyzed, using a Unit Plan Guide (similar to Figure 1), and the
content was organized so that each industry could be studied
and explored in its entirety. Since each unit attempted to simu
late an industry, its scope included those limitations which would
provide some measure of control and direction.

A six-year program, starting at the 7th grade, was developed
and the categories arranged with consideration for purposes,
facilities, pupil needs and interests, and mental and physical
abilities. The results of a year-long pilot program (2: pp. 18-21)
affirmed the viability of the overall structure and the unit
approach devised for implementation. Inadequacies in the
teacher's preparation and in the availability of resource rna·
terials were revealed but these have been improved measurably
since inception of the program state-wide in 1965.

Curriculum Outline

A closer look at the curriculum outlined in the State Guide,
"Industrial Arts Technology, A Study of American Industry"
(23) which was prepared by selected teachers, will provide a
better picture of all the major industry classifications and the
units suggested for implementation. (Figure 2) Focus will then
be made upon the high school program to reflect changes which
must be considered as its second decade of use approaches.

Manufacturing occupies a seemingly dominant role in the
curriculum because of the variations in scheduling industrial
arts in the schools of the State. Pupils will have an opportunity
to experience manufacturing at any level through the tenth
grade. The enclosed numbers indicate the approximate duration
of the units in weeks. Some progression and increase in scope
or depth of understandings and skills is implied in each unit
on the assumption that the pupils will be enrolled for the full
six years. However, since it is not uncommon to have pupils
enter or leave at any point along the continuum, especially below
the 10th grade level, provision is made for flexibility within the
units themselves and in their selection for use with a particular
class. This is acomplished through the general objectives of each
unit, which are similar except for the name or type of industry
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INDUSTRIES
(12-15 )
(18-20)

(3-4)

(36)

(9)
(10)
(9)
(8)

(6-9)
(5-7)
(5-8)

(1)
(8-9)
(8-9)

(2)
(7-11 )

(6-9)
(3-5)
(18)

(6-9)
(6-9)
(3-6)

( 12-18)

Grade VII
MANUFACTURI~G INDUSTRIES

Units: Technology and Civilization
Household Accessories
Personal Accessories

Grade VIII
MANUFACTURING I~DUSTRIES

Units: Camping Equipment
Hunting and Fishing Equipment
Communication Equipment

Grade IX
MA UFACTURI~G INDUSTRIES

Units: Tool and Home Workshop Equipment
Small Furniture for the Home
Production Industries (Mass Production)
Model Power Products

Grade X
MANUFACTURING AND COKSTRUCTION

Units: Tool and Machine Industries
Residential Construction
Transportation Construction

Grade Xl
POWER AND TRANSPORTATION Ii'lDUSTRIES

ELECTRICAL-ELECTRONICS INDUSTRIES
Units: Thermal Power

a. Portable Power Plant Industries
b. Transportation by Automobile

Residential \Viring
Wire and Wireless Communication

Grade XII
SERVICE INDUSTRIES

Units: Small Service Business ~Ianagement

Appliance Servicing
Automotive Servicing
Repair and Refinishing Industries
Area of Specialization

(vocational orientation)
(The student may choose 18 weeks in any of the following
industries: Manufacturing, Construction, Power and
Transportation, Electrical-Electronics or Service)

Grade Xll
(Optional)

Units: Area of Specialization (vocational orientation)
(The student may choose ;)(j weeks in any of the major
industries listed above)

Figure 2. Suggested Industrial Arts Curriculum".
~l'IIaine State Education Department, IndustTial A rts Technology: A Study
of American Industry, pp. 6-7.
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being studied, and the analysis of these objectives in behavioral
or performance terms. The latter are critical in determining the
pupils' status within each major classification.

The units for the Electrical Electronics Industries and the
Power Transportation Industries at Grade 11 proved most dif
ficult to identify since they involYe, in large measure, a study
of principles and theories with applications that are more ser
vice than product oriented. Nevertheless, the suggested units
have been utilized with varying degrees of success.

TOWARD A REVISED CURRICULUM

Industrial arts in Maine, especially at the high school level,
has been in the maelstrom of educational change since the incep
tion of its te-.:hnology curriculum. Many of the smaller secondary
schools where industrial arts played an important role were
phased out and merged into larger school administrative dis
tricts where more than one laboratory and one teacher were
needed. With vocational education assuming a more important
role after the passage of the Vocational Education Amendments
of 1963 and 1968, area or regional vocational centers at the high
school level were added anJ began to drmv 11th and 12th grade
pupils to their programs, reducing enrollments or even elimi
nating industrial arts in these grades at the feeder schools. The
addition of secondary vocational-technical institutes to serve all
major geographic areas in the state opened other avenues and
alternatives to higher education_ The construction of a new In
dustrial Education and Technology Center at the Cnivel'sity and
the implementation of revised undergraduate and graduate pro
grams to prepare and up-grade teachers for both industrial arts
and vocational industrial edm:ation have gh-en greater impetus
to program improYement. ~Iore recently, the interest in career
education at all school levels has added another dimension to the
role which industrial arts should play, Othe,' national and local
educational and .:ocio-tf·chnological concern" 11a\'e ilwactecl school
clll'l'ieulums and haye been accepted in varying degree:-.

Assumptions

The ba~ic :1"sllmptions, ne\'ertl-clc.'s. which are still l'ele
\'ant and uneler]; p the proj ('etec! ClllTiClllLIm revision for :Jai ne
high :-:chcols rc.1win a~ follows:
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1. Since we are living in a highly technological culture,
brought about by scientific discovery and invention, and
made available and useful to mankind through the tech
nology of industry, it follows that a study of industry is
essential in the basic education of all youth if they are to
better understand and cope with technology and its effects
upon society.

2. Industrial arts, conducted in a laboratory·classroom en
vironment, is ideally suited for the study of industry
since a variety of activities and experiences which repre
sent the many facets and functions can be simulated.

3. The industrial arts high school curriculum must have
sufficient breadth to give every youth an opportunity to
continue his search for whatever talents he may possess,
yet include sufficient depth to provide a pre-vocational
orientation for others. In addition, it should be sufficient·
ly flexible to permit any youth in the school an opportunity
to satisfy technical needs or interests.

4. An effective industrial arts curriculum must be organized
to provide a continuity of instruction based upon sound
principles of learning which recognize individual differ·
ences in the needs and interests of youth.

Objectives

The general objectives which have been accepted to provide
the direction for this revision may be centered around the major
concerns of all education; namely, the development of under
standings, skills and attitudes or values for successful living.
Those that are uniquely identified with industrial arts may be
simply stated as follows:

1. To develop an understanding of industry and technology
and their effects upon man and society.

2. To develop skill in the use of industrial tools, instruments,
machines, materials, equipment and related processes in
solving technical problems and identifying technical tal
ents or occupational interests.

3. To develop desirable attitudes toward work, the worker
and the products and services of industry.

All other objectives can be classified or subsumed under these
three or may be concomitant or learned incidentally during the
program.
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The advent of the school administrative di tricts, with larger
and more comprehensive high schools, and the regional vocational
centers, which are a part of some of these schools, necessitated
changes in the physical planning of industrial arts laboratories
and restructuring of the curriculum. Where only one teacher
and laboratory still exist, however, full implementation of the
curriculum will be limited by the instructional resources avail
able.

Facilities

Three laboratories representing the major industry classi
fications will be needed to provide the desired learning environ
ment. These are: Manufacturing/Construction; Energy /Trans·
portation; and Graphic Communication. Each laboratory repre·
sents industries and technologies which are closely related; in·
volves common concepts and skills; includes and utilizes equip·
ment and materials that may be shared; and more importantly,
maintains the advantages of unit organization and teaching.
Graphic Communication, which comprises all that was formerly
called graphic arts and graphics (drafting) did not appear in
any previous guide, nor were either of its components among
the mandated subject areas. Drafting was generally assumed to
be a part of project planning, hence it did not require separate
identification. Graphic arts, which was primarily printing, was
not included because of abuses in several schools. In the present
guide, graphics is a part of each unit to orient the pupils to one
of the engineering functions. In the projected curriculum, graphic
communication will still serve the latter purposes but will be
expanded to give additional insights to the industries and tech·
nologies involved.

The Service Industries which occupy the senior year may
continue to do so by including pertinent units for study in each
laboratory. Another alternative can involve the vocational cen·
tel's which may be olicited to accept seniors for an in·depth
study of one or more of these industries.

Those pupils who have made sel'ious occupational decisions
should be given the opportunity to enroll in vocational programs
at the upper levels. However, they should not be excluded from
further industrial arts experiences if their decision proves un·
wise.
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Grades
VIl & VIIl

MANUFACTURING INDUSTRIES
Suggested Units: Introduction to Technology

Personal Accessories (Costume Novelties)
Home Accessories
Sporting and Athletic Equipment

Grade
IX

Grade
X

MANUFACTURING
/CONSTRUCTION

Toys and Games
(Production)

Model Power Products

Residential/Commercial
Construction

Transportation
Construction

GRAPHIC
COMMUNICATION

Paper Making Industry
Packaging
Greeting Cards

Small Structure Design
Commercial Forms
Signs & Advertising

Displays
Reproduction Systems

ENERGY/
TRANSPORTATION

Energy Systems
Electronic Hobby

Products

Electrical Construction
Tele-Communication
Land Transportation

OPTIONS / VOCATIONAL

Grade
XI

Grade
XII

Furniture for the Home
Tool & Machine
Prefabricated

Structures

Furniture Repair &
Refinishing

Building Repair
Tool Sharpening &

Repair
Antique Repair &

Restoration

Product IIlustration
Publications
Photocopying

OPTIONS / VOCATIONAL
Service Industries

Servicing Office
Reproduction Equip.

Servicing Small
Reproduction
Machines

Instrumentation &
Controls

Air Transportation
Marine Transportation

Automotive Servicing
Small Engine Servicing
Appliance Servicing
Electrical Repair

Service

Figure 3. Projected Industrial Arts Curriculum for Maine.
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The Curriculum

The basic industrial arts curriculum projection for the sec
ondary schools in Maine appears in Figure 3 and provides both
a perspective and direction for full implementation. The signifi
cant increase in the number of 7th and 8th grade industrial arts
programs since the mid·sixties makes a restructuring of the
total curriculum necessary, if the desired senior level program is
to be made possible. Consideration is given to four-year high
school programs, since these are the dominant types in the State.

The units listed under each industrial classification are ten
tative and suggestive of those which seem pertinent for study.
Teacher teams in each school should develop their own series to
reflect local needs and concerns, and to determine the time limits
allotted each one.

Since the pupils entering grade 9 may not have experienced
all the major types of industries, their first and second years
should include units in each of the three major laboratories to
help them gain additional insights before making any occupa
tional decisions_ The length of time they will spend in each labo
ratory will be determined by the number of pupils enrolled in
the whole class and the stations available. Smaller classes will
benefit in this regard. At the close of the sophomore year, if they
elect to continue in the program, they should be given the option
of selecting one or more industries to pursue, within the limits
of enrollments and scheduling.

Where the industrial arts programs are curtailed or enroll
ments diminished at the 11th and 12th grades to permit voca
tional preparation at a regional center, provisions should be made
to continue the basic program for the regular pupils. Other
pupils should be encouraged to participate by including industrial
arts courses or units in their programs on a pass-fail or other
option. Teacher-pupil planned units may be developed around
topics of special interest to these pupils and conducted at mu
tually acceptable times. Similarly, mini·courses or units designed
around consumer or socio-technological concerns may be offered.
Examples which may suggest others include: Home Maintenance;
Consumer Car Care; Environment, Technology and You; or The
Products We Buy.
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Advanced pupils may be given an independent study option
in any technical area of interest. A negotiated 'contract' may be
used to affirm the terms of study and the completion date.

The Unit

The Unit Teaching Model, Figure 4, shows the relationship
of the components. In the model, "terminal behaviors" refer to
performance outcomes which will be observable and measurable
at the conclusion of the unit. "Second level behaviors," on the
other hand, are derived from either a task or content analysis
of an identified lesson and contribute to the achievement of the
terminal outcome.

The scope of the total curriculum and the suggested content
of the units are graphically portrayed in Figure 5. To accom·
plish the objectives of the units at any level, one or more con
cepts and skills listed under each of the five major industrial
functions should be included. Not all information pertinent to
these can be taught in a single unit. However, a series which has
been sequentially developed can provide new and deeper insights
to each function so that at the conclusion of several units, a
pupil will find the functions more meaningful in his career
aspirations.

Strategies

The instructional strategies and methods for implcmenting
the units may be suggested or indicated in the unit's scope or
reflected in the stated behavioral outcomes. The unit is most
flexible in this regard. It permits pupils to role-play or simulate
different types of industries, organizations and functions such as
sole proprietorships, partnerships, and corporations; engage in
custom, job lot or mass production; do servicing; practice re
search and development and engineerin~; study personnel ad·
ministration; and experience finance and marketing. Individual
ized learning packages related to the functions may be used
on an individual or independent study basis. Resource persons,
single-concept films, closed-circuit television, audio and video
tapes, among other educational technology, may find use, limited
only by availability and the teacher's resourcefulness. The "live"



TITLE
TECHNOLOGY/INDUSTRY

H INTRODUCTION II FACILITIES~
H SCOPE I

GENERAL
OBJECTIVES

t t ...
I I'WERSTANDIKGS I SKILLS ATTITUDES I

~ -l ~

TERMINAL TERMINAL TERMINAL
BEHAVIORS BEHAVIORS BEHAVIORS

I I

: APPROACHES I
SUGGESTED LESSONS..

SECOND LEVEL
BEHAVIORS

-l
CO.'TENT

H STRATEGIES I
H RESOURCES I
-I MEDIA I
-1 PUPIL ACTIVITIES I
., TEACHER ACTIVITIES I

IEVALUATION I
I

Figure 4. l'nit Teaching Model.



I TECHNOLOGY I

I INDUSTRY I, I

MANUFACTURING/CONSTRUCTION I GRAPHIC COMl\lUNICATION I LENERGY /TRANSPORTATION
I I

I ORGANIZATION I-- Sole Prop.
Partnership

Corporation

I- I RESEARCH & I IPRODUCTION/SERVICE
PERSONNEL IMARKETINGFINANCE DEVELOPME"T ADMIN.

I I I I
Capital Engineering IEnergy Product I Service I Employment M. Research

Resparch
I

Wages & Salaries AdvertisingAccounting

I 1\1 aterials I Diagnosis
Inventory Product Design Layout I Correction Ind. Relations Sales

Development Primary Test Employee Servo Distribution

Extractive
I

Processing
Cut

I Electr. Thermal Natural Shape

Form
Generation Composition

Assemble
Transmi,;sion Reproduction

Distrihution Bindl'ry
Finish

Utilization Inspection
Inspect

Package

Fil!:'ure 5. Scope of Curriculum and Content of Units.

-Functions adapted from (4)
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demonstration, followed by "hands on" activity will remain one
of the most effective strategies for learning psychomotor tasks.

Evaluation

The most effective evaluation of the proposed curriculum
will be rendered by those who, having participated and completed
all the requirements, display competency in the behaviors es·
tablished for each course and unit. This implies a long·range
procedure which, though possible, may not be feasible. In that
event, the teacher must utilize the most valid and reliable tech·
niques at his disposal. These include objective and performance
tests, observations, assignments, oral reports and the like. The
terminal objectives of each unit provide a valid basis for select·
ing the measurement devices and evaluation techniques.

Cognitive outcomes, by and large, will require written or
oral reporting instruments. Objective tests which include recogni·
tion, alternate response and recall items in their various forms
should be considered to the extent they measure the behaviors
sought.

Psychomotor or skill outcomes may be measured by perfor.
mance tests. The difficulties in administering such tests to a
class or group, however, limit their general use in industrial arts
classes. Careful and objective observations of pupils while per·
forming skill tasks related to the unit can provide an evaluation
of the learning that has taken place.

Affective or attitudinal outcomes are usually difficult to
assess because of possible biases and personal values of the
teacher. In a laboratory enVIronment, nevertheless, specific at·
titudes relating to safety, respect for property, care of equip
ment, cooperation and others are a serious concern of the teacher
and must be evaluated. Observations of the pupils' activities,
actions and comments help provide valid evidence.

In sum, then, evaluation of the curriculum can be directed
at the pupils' understandings, skills and attitudes, analyzed in
performance or behavioral terms and included in the units of
every laboratory course. To be valid and reliable, the techniques
used must be appropriate to the behaviors being sought in each
pupil. The ultimate evaluation, however, must await the passage
of time when only the individual's competency will reveal the
success of the curriculum.
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A Concluding Statement

Industrial arts in the senior high schools of Maine, as else·
where, has been seeking a new image and focus. Although pres
sured by vocational education, career orientation and prepara
tion, it has attempted to satisfy the needs and interests of all
youth within the limits of its potential and resources. The pro
posed curriculum, like its predecessor, must face the test of
time. Its survival rests with those who use it and after recog
nizing its shortcomings, take pen in hand and alter its direction
toward the goals all education seeks.
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CHAPTER EIGHT

The Orchestrated System

Focus Upon Industrial Arts

for the Senior High School

Lewis lV. Yoho
Dean, School of Technology

Indiana State University

Accurate assessments of the alternatives for high school
Industrial Arts demand scholarly debate to reveal meaningful
differences and real ad\-antage: for learning. Ob ervations of the
advocated physical activities are not likely to reveal great dif·
ferences helpful for assessing real values and for making pro·
gram decisions. A focus from the Orchestrated Systems theory
will seek to penetrate some of the important differences in order
to isolate the issues and critical alternatives deserving debate
and study.

FOCUS UPON FOUNDATIONAL ALTERNATIVES

The identification of the appropriate point of origin or basic
foundation for Industrial Arts remains an issue for debate.
Granted that the physical activities may appear quite the same
whether the focus is upon the industry, the economic system,
the technology, or the human being; from the Orchestrated
Systems focus a precise distinction at this basic point can make
a tremendous impact ad\"antageous to learning and program
development.

141



142 THE ORCHESTRATED SYSTEM

Strategy for man's enterpri ing, his education, and his
growth and development logically should develop from his pur
pose for existing. Failure to face this most difficult question
regarding human purpose leads to inconsistencies and dicho
tomies which are identifiable in present practices. l\Ian's ful
fillment is education's primary objective but we cannot con
sciously and logically plan for man's fulfillment in abscence of
knowledge and commitment regarding his purpose. Possibly the
question is not too difficult, for the human being has a unique
capability for personal introspection. He is able to know fulfill
ing experiences. He cannot e cape the motivated feelings that
accrue from positive contributions resulting from meaningful
participation or creative action. Corporate man is still pushing
on the frontiers, exploring the moon, moving further into outer
space, probing the depths of the oceans and the core of the earth.
~ran is making a difference; he is a creator by purpose. :\Ian
creates under conditions of probabilities and struggles toward
optimization but he is an imperfect creator, an instrument for
the continuing creation, living and struggling with his errors
and failures but also experiencing fulfillment through his suc
cesses. The exercise of his talents generally yields a margin of
profitable advance.

Many educators and scholars have recognized the human
being as a creator but the impact is not widely evident. Ralph
W. Tyler, 00: pp. 25-28) writing in the Phi Delta Kappan,
states: "1 now think it is important in clll'riculum development to
examine the concept of the learner as an active purposeful human
being." Ross Mooney (7: pp. 172-179) described the curriculum
buildel' as a person who seeks to find a "way of life" for himself
to enable him to help educate his fellow man.

Dwayne Huebner (4: p. 31) was specific and direct to the
point in his statement that ":\Ian is a transcendent being, ...
he has the capacity to transcend ,,,-hat he is, to become some
thing that he isn't. In religious language this is his nature
for he is a creator . . . he participates in . . . the continued
creation of the world ..." \Valter Guzzardi (3: p. 31) observed
from the industrial environment that one's greatest satisfaction
comes from success in making acceptable changes in one's institu
tion. He identified the process of change-making as "creating"
and creating as the "central aim of life." Douglas McGregor's
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(6) "Theory Y" includes the basic assumption that creativity,
imagination, and ingenuity are widely distributed among the
population and the potential of the average human being is only
partially utilized.

The Orchestrated Systems theory rests upon the creatorship
of the human being and seeks better balance and consistency in
our educational strategies for the creatorship function in rela
tion to the inheritorship functions. Orchestrated Systems theory
has its counterpart on the industrial scene in a movement identi
fied by Robert N. Ford (1: pp. 24-25) as the Third Revolution
in Work. The movement seems to be reaching a magnitude
worthy of the title; The Third Industrial Revolution. Rather
suddenly there is the realization that the technological and the
economic requirements, defined by scientific methods, have the
primary priority and human needs have by default the secondary
priority. We have taken for granted that the human being
could be trained and motivated by "carrot·and-stick" formulas
to fulfill the technical requirements and our educational system
has solidly reinforced that strategy.

The secondary status of man is a difficult assessment be
cause our society seems so successful when measured in terms
of technological achievements and in terms of its high per·capita
output of goods and services. The unsurpassed technological
success provided solid assurance that our system of education
and training was developing toward optimization. These are
powerful lines of thought and they are mutually reinforcing to
our faith in the scientific method for achieving optimization.
However, a tremendous force contrary to this line of progress
has surfaced like the tip of an iceberg that bears little evidence
of the tremendous hulk underneath. The turmoil and dissatis
factions which have surfaced from our societal institutions have
been difficult to understand but a clear message is emerging.
There is a growing commitment to meaningfulness, to educa
tion relevant to that meaningfulness, and to human fulfillment
for all. There is strong opposition to hold technical and economic
commitments as first priority over human needs. The force may
be defined as a humanizing movement and our industries are
taking the leadership and are the major proponents for human
izing the work environments. Educators must not ignore this
important movement. The Orchestrated Systems Approach pur-
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sues this humanizing frontier and the implication for high school
industrial arts is evident on this basic issue. It is appropriate and
timely that Industrial Arts join in the humanizing movement.

The discipline developing on this frontier might be appro
priately labeled "Ergonology" or "Ergonomics". Ergonomics was
developed from the Greek word ergou meaning work, and was
reportedly defined by the 1961 Geneva International Labor Re.
view as "the Scientific approach to making work human." "Er.
gonology" is a new term that might easily gain a halo of re
spectability.

The issue i placed in sharp focus for education and industry
by the summary analysis in Figure 1.
Resultant of 1st and 2nd Industrial Resultant of 3rd Industrial
Revolution Revolution

ECONOMIC COMMITMENT... HU:lIAN COM:lnTlIIENT...

...

Man's fulfillment-Purpose

...
Man's self motivation and discipline
develops from experiencing
fulfillment and efficiency is
increased ...
Profit and economic growth are
by-products of human creative
fulfillment-:lIan becomes primary

...
Analysis to reveal human needs for
experiencing fulfillment and purpose...
Designing the work environment to
provide for man's fulfillment of his
natural purpose

!\Ian is treated as creator with
expectation for change and growth.
Man develops the job j the job
develops the man.

Alternatives for Primary Focus by Industry and Education.Figure 1.

...
Man is treated as inheriting
predetermined jobs. His conformity
is valued.

...

...
Application of auxiliary motivators
to maintain conformity to technical
requirements

...
Profits and economic growth
protected by supervision awards and
punishments-Man becomes
secondary

Analysis to reveal technical and
economic needs for advancement...
Educating and training men to
conform to technical requirements

Economic or industry-Profit
Objective

Primary focus upon the economic priority has seldom been
challenged by technical or industrial arts educators and the situ
ation may demand a new discipline. It is timely that this issue
is given adequate debate and experimentation. Its resolution in
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favor of the humanizing alternative would have considerable
influence upon instructional strategies and upon the design of
instructional materials. The forces of the scientific method are
being focused upon the human being as the primary priority
and documentation of results are appearing in journal publica
tioI18. Robert N. Ford's (1: pp. 24-25) article on the "Third
Revolution in Work" was previously cited. Marco Gilliam (2:
pp. 1-9) reporting in Bell Telephone Magazine described Bell's
"Work Itself" program and gave enthusiastic support to the
primary focus upon the human needs. Case study summaries
from several corporations were reported by Harold M. F. Rush
(8) in the Conference Board publication. Stimulation for early
experimentation in industry came from the theoretical work of
Douglas McGregor's The Human Side of EnteTprise and from
Frederick Herzberg's WQ?'!c and the Nature of Man.

FOCUS UPON THE ECOLOGICAL CONCEPT OF MAN

The human being does not function as a separate entity; he
is always "geared" into his various environmental systems as
a functionary or as a creative change agent for the total ecologi
cal pattern. Ecology is defined as "the mutual relationships
between organisms and their environments" and this concept,
applied to the human being, stimulates exciting new views and
provides added parameters for thought in regard to the nature
of environments which communicate fulfillment for working
man or for creative man. The concept may be further examined
by use of the following analogy: The automobile is worthless
as a separate entity but takes on considerable value when it
becomes geared onto a roadway through its wheels; and then
only when the roadway connects with important places to be.
Stated another way, the automobile derives value as it becomes
a functioning sub-system of the larger total system. The system
might be described as a "man-auto-roadway-community-communi
cation-and-transportation system." Likewise, the human being
is also a component of a larger system, or of an infinite number
of systems and he cannot be viewed nor adequately understood
if he is treated as a separate entity.

The Orchestrated Systems Approach treats individuals as
components of systems and furthermore as creative change agents
which stimulate dynamic growth and development of the sys-
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terns. Growth and development of the individual and the environ.
ment become mutually affective relationships in which motiva.
tion and fulfillment are rewards inherent to involvement.

Primary focus upon the human being in his ecological pat
terns provides a unique point-of·departure for the identification
of other issues for debate and for potential improvement of
Industrial Arts.

FOCUS UPON THE ECOLOGICAL PATTERNS OF MAN'S
WORKPLACE AND THE EDUCATIONAL COUNTERPART

Man's enterprising efforts to supply his needs and wants
have carried him far beyond fulfillment of needs. Seemingly,
he institutionalized the systems of producing in order to gain
cumulative advantages. His educational counterpart developed
in parallel through early stages of change but failed to maintain
the transition to match the contemporary practices. The evolu·
tionary process of parallel developments of production systems
and the counterpart educational analogue systems were illus·
trated in Yoho's mimeographed paper "The Orchestrated Sys
tems Approach to Industrial Education" (11) and a copy of the
illustration follows as Figure 2.

The titled classifications of our institutionalized production
and educational systems briefly describe the continually changing
ecological patterns of man's workplace. Many implications are
obvious from Figure 2. The educational counterparts of our
production systems are lagging far behind as accurate analogues
of the institutionalized production systems. The educational
system must include contemporary workplace environments even
with all the dehumanizing faults and problems and man must
direct his scientific methods and creative talents toward trans
forming the workplace into a more humanizing environment.
Man has tremendous variability of creative talent and the work·
place must change and develop through release of that creative
talent. The school environment has developed as an artificial
system quite irrelevant to contemporary work environments.
The "school system" focus upon present instructional strategies
sets conditions for predetermined technical requirements to which
students must conform if they wish to be rewarded with passing
grades (carrot·and-stick formula). Students are generally held
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in a state of preparation rather than in a state of creative sig·
nificant living in the present. Teachers in the school's artificial
systems are assumed to have already inherited the accumulation
of knowledge and skills which they must transmit to the inherit·
ing youth. This is a sterile concept which stifles both teachers
and youth from creative productivity in a dynamic, growing,
changing work environment. If we expect significant living in
the present, the school's ecological patterns should be analogous
to societal patterns and the environmental systems must belong
to the individuals who inhabit them. Individuals must experience
the success and failure as they creatively enterprise for growth
and development.

Institutionalized System
I. The Hunter Family Enterprise

II. Agricultural Family Enterprise

III. Craft Enterprise

IV. Factory Enterprise

V. Corporate Manufacture and
Service Business Enterprise

VI. Corporate Complexes and
Service Industries

VII. Automated Plants Component
Exchange Service

VIII. Cybernated Plants
Creative (Knowledge based)
Corporation Component
Exchange Services

Educational Counterpart

Father Taught Son
Mother Taught Daughter

Same

Apprenticeship

Factory School
(Vestibule Schools)

Service Apprenticeship
Trade Schools

(Not developed) *

(Not developed) *

(Not developed) *

FiKure 2.
Evolutionary De\'elopment of Goods and Services Production Systems in

Relation to Educational Counterparts.

*Counterparts for these developments have not evolved to the point of being
clearly evident. The enterprise system as an environment for individual
growth should be considered for the educational counterpart.

Content prepackaged for student verification is widely in·
consistent with human creatorship. Instructional materials
consistent in strategy with human creatorship are difficult to
design. Dwayne Huebner's (4: p. 31) description of the cur·
riculum responsibility is helpful in this respect. He identified
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the responsibility of the curriculum person as a designer and
critic of "specialized environments which embody the dialecti
cal relationships valued in a given society ... These environ
ments must encourage the moment-of-vision, when the past and
the future are the horizons of the individual's present so that his
own potentiality for being is grasped." A schematic illush'a
tion of this concept was also included in "The Orchestrated
Systems Approach to Industrial Education" cited earlier and it
is included here as Figure 3.

Horizon of
Past

Area of
Conditioned

History
Inheritance

Cutting Edge of
Present

Fig-ure 3.

Moment of
Vision

Area of
Unconditioned

Freedom
Individual

Impact
Creating

Horizon of
Future

Huebner's concept and the schematic illustrate the need
for better balance for curriculum oriented toward the horizon
of the future where creativity can be experienced. lost of our
instructional strategies and in tructional materials point toward
the horizon of the past and are designed to provoke conformity
and verification. The real, live, dynamic enterprise can provide
the balance between the pa t and the future and systems con
cepts and techniques may provide the breakthrough for in
structional materials. To achieve the breakthrough, the educa
tor should develop proficiency with three types of system models
including the Strategy Systems Model, The Tactical Model, and
the Input-Output Evaluation model.
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FOCUS UPON SYSTEMS MODELS

The Strategy System Models present alternatives, the high·
way road map is such a model. To achieve an objective a taco
tical plan and model is needed. Tactical planning is creative,
expresses action, and generally spans from the past across the
present into the future to identify an unattained goal. Strategy
models are useful for guidance in the design of tactical models
by stimulating the evaluation of alternatives and by promoting
critical thinking and decision making.

Goal achievement from tactical plans should be followed by
evaluation of output achievements in terms of input invest
ments. For maximum fulfillment the individual must find areas
of outlet for his own unique creative talent. This concept sug·
gests a quadrant pattern based upon Huebner's horizons of the
future and the past. The concept is illustrated in Figure 4.

An assessment of educational practices in relation to the
quadrant learning pattern of Figure 4 illustrates the emphasis
given to the past. 10st educational efforts end with Q. and Q,
experiences. Furthermore, most instructional materials are de·
signed for the same two quadrant strategies. Instn.1Ctional
strategies and instructional materials designed for the future
must provide emphasis towards learning quardrants Q, and Q,.

FOCUS UPON INSTRUCTIONAL STRATEGY

The theory of teaching and learning which undel'girds the
Orchestrated Systems Approach is based upon development of
individual self motivation and self discipline for investigation,
discovery of new knowledge, and practice under anticipation
for development of new and useful skills. The process provides
the satisfying experience of creatorship fulfillment. The theory
involves a plan for gaining adequate experience samples from
orchestrated systems as a basis for seeking a match of interests
and talents before moving toward, or polarizing around skill
proficiencies. Individual differences are tmly recognized and
in fact, differences are required over a full range from the un·
knowing beginner to the highly skilled and knowledgeable
craftsman or technician. Also involved in the theory is the
creation of concepts of the whole system and the demands of
the whole upon its parts or sub·systems.
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Hypothesis:
The human being is inheritor and creator. For maximum
fulfillment, the individual must find areas of outlet for his
own creative talent. The quadrant pattern should facilitate
his ability to attain greater fulfillment, but not all students
will achieve Q, on an learning areas.

Areas of
Creative
Contri
bution

. ~ Present """---Inhentance ~ ~ Creatorship
Assessing the Past Impact upon the Future

Present Practices~I
Goods and Service

Production

/ Q,
Historic trend lines Q. Recommend design and ex-
Determination of origins periment with changes. Re-
of present status, recogni- lease your creative talent
tion of the historic inheri- as improvement in organi-
tance of the existing. What zation, process, products,
are the stages of develop- etc. Evaluate satisfaction
ment? Why do we follow from creative contribu-

Q, ~ present practice? How tions. ~ Q,
does the whole operation
fit together?

Areas of
Orientation
Imitation
& Drill

State-oJ-Art Q.
Conditioning ourselves- to
the State-of-the-Art, ob
serving and practicing how
goods and services are pro
duced. Imitating the ex
perienced to test our
talent. Build our own ex
perience and perceptual
base. Choosing a technical
area from many prospects.

Q,
Proficiency in State-of
Art. Performing valued
productive function in the
system. Teaching others to
imitate your techniques.
Inquiring and challenging
the status regarding val
ues and needs. Anticipate
discovery, ponder proba
bilities & alternatives for
change.

~ Q,

Figure 4. The Quadrant Learning Pattern.
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The theory also includes the concepts of seeking improve·
ments and changes, and in fact, expanding the technology by
the same processes used by industry for its own advancement.
The functions of research and development should bring the
educational system to the "cutting edge" of change and the
educational system, therefore, should be expected to contribute
to the changing technology under conditions in which the human
concerns are held primary. This seems to be our only hope for
closing the broad gap between modern industry and education.
Starting upon a similar system for development and change is
not too demanding of education.

The major strategy for learning experiences involves the
creation of an environment which includes the "game-in-play"
activities. If the purpose is an understanding of how our society
produces its goods, the whole manufacturing perceptual ex
perience should be provided; if tool making is the purpose for
certain individuals, the tool room functioning in support of the
manufacturing operation should be perceptually experienced; if
quality control is the purpose for certain individuals, the qual
ity control functions and physical facilities should be percep
tually experienced. All technical support areas for the manu
facture of products should be available for individual students
to gain knowledge and skill development just as the "bull pen"
and practice areas provide for ball players to gain practice and
skill in anticipation of performing in the "game".

The systems approach with its support areas for skill and
technical knowledge development provides for good balance in
skill and technical development. An over-supply of skilled or
technical personnel is readily evident and the rapidly outdated
survey-of-needs data is rendered less important.

The beginner should gain concepts of the whole industry
system through direct perceptual experiences with the "or
chestrated whole." He should have opportunity to tryout val"
ious attractive responsibilities under apprenticeship-learning re
lationships. When motivated by interest from newly discovered
talents, he should begin to polarize around specific proficiencies.
His learning and development should originate with the "whole"
of the system, then move to give attention to the "parts" or spe
cifics. The individual's experience and learning will then be held



152 THE ORCHESTRATED SYSTEM

in proper context and he will seek new knowledge and skill
development in anticipation of performing in the "game."

The "industrial-game-in-play" is conceived as an industrial
enterprise environment which employs the same competitive
and investigative techniques as the private enterprise industry.
The educational industrial enterprise must belong to the in.
dividuals who staff it and the staff must be able to succeed
or fail as changes are made through investigative processes
which move the enterprise through cumulative effort toward
more humanizing work environments.

FOCUS UPON FACILITIES

Predetermined packaged in tructional programs accommo
date precision planning of facilities. Planning for dynamic,
growing, changing enterprise is less precise. Openness and
flexibility for changing activities have been the key descrip.
tive terms but they mean different things to different individ
uals.

The facility should accommodate enough of the total dy·
namic enterprise to communicate the "game effect" or the
synergism of the system. School learning systems should be
good analogues of the societal production and service systems.
They may be simplified but they must be real. The problem
as described by Huebner (4: p. 31) assigned responsibility
to the curriculum person "to design and criticize specialized
environments which embody the dialectical relationships valued
in a given society." The environment must motivate and teach
and must be open enough that much general learning and un·
derstanding takes place while an individual pursues his own
speciality to considerable depths of understandings and skills.

The facility problem has two major concerns including
design of new facilities and conversion of existing facilities.
Svendsen and Trippiedi (9) prepared guidelines and case des·
criptions to assist teachers with conversion of programs and
existing facilities. Stanton Leggett and Associates, (5) Edu·
cational Consultants, have done considerable work in drawing
up educational specifications for enterprise systems of in·
struction in all subject areas of the curriculum.

Unvalidated suggestions include the development of pro·
duction systems schematics or models of "starter" systems fol-
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lowed by abstraction of the basic parameters. An ideal facility
for approximately 100 students would include about 8,000 to
10,000 square feet of open floor space with additional class
rooms and conference rooms to accommodate variable size
groups ranging from a small group to the total 100 students. The
open space should accommodate heavy equipment and should be
serviced over the entire area with electrical, air, gas, and
water quick-connectors. A storage facility of approximately
1500 square feet is important for systems equipment change
over and for supplies and maintenance.

Follow-up studies which will produce data on space needs
for enterprise system operations are needed, in the meantime
data should be sought from the existing experimental pro
grams and from certain small industrial plants.

SUMMARY

The Orchestrated Systems theory holds primary focus
upon the nature of the human being and advocates applica
tion of the scientific method to this primary target in order
to improve the work environment to better accommodate the
human being as he seeks fulfillment through work. The pro
gram approach is therefore categorized as humanizing in pur·
pose and is identified with a counterpart movement on the
industrial scene which is becoming known as the Third In
dustrial Revolution.

Educators who subscribe to the basic humanizing concepts
of the Third Industrial Revolution will have need for instruc
tional strategies and instructional materials \vhich support
those concepts. Behavioral objectives must be redirected from
strategies which assign first priority to economic and techni·
cal requirements toward strategies which assign first priority
to human needs for fulfillment through work. If changeover
is pursued, it will be a difficult and hazardous frontier. Issues
involving human control for the production of profit can be
explosive. It is appropriate and timely that high school in
dustrial arts undertake experimental work toward humanizing
the work environment for man's fulfillment through work.
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If a man exceeds the pace of his companio11s-perhaps he
'marches to the beat of a differellt drummer . ... Anon.

Which comes first-the gifted student or an industrial arts
program designed to challenge the gifted? It would appear
from observing programs across the country that gifted stu
dents do not elect industrial arts programs and that if they
\vere to do so, there are really no cognitive programs that
would attract and challenge them. Yet, such students do exist
in our public school system and they are attracted by pro
grams other than industrial arts. "Vhat then is the problem?
Has industrial arts failed to design programs for the gifted
or is it that industrial 8XtS has been content to attract the
below average students with below average programs? Have
you ever wondered why you always end up with the bottom of
the intellectual spectrum from your school population?

Perhaps part of the problem lies in the fact that due to
the overwhelming needs of the disadvantaged, the education
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decision makers have let the gifted student shift for himself
in most school situations. Regardless of the discipline. no
school subject area has ever really designed a program spe
cifically geared to intellectually challenge such students. In
fact, in most of our high schools, these highly creative and
gifted students are often regarded as behavior problems. They
are always wanting to do something different and often do
more advanced work than the teacher can comprehend. When
the unimaginative teacher attempts to keep them in the cur
riculum straightjacket, they rebel and soon become discipline
problems. This is because the American school system insists
that all students, dull, average or gifted alike, must learn
solely by authority and not by making intellectual discoveries
on their own.

In a very few cases, gifted students have been channeled
to honors classes and the assigned teacher has been shrewd
enough not to interfere with their headlong thrust at learning.
When gifted students are brought together with other students
of the same capabilities, remarkable changes take place and
they are no longer considered the misfits. When taught in
ways compatible with their true abilities and interests, their
achievements begin to soar and the school discipline problems
fade away completely.

The other part of the problem seems to lie in the fact
that nothing much has ever been done to try to attract the
gifted (or even the "better student") into industrial arts by
offering cognitive programs that would really challenge them.
Yet, industrial arts is really in the best position of all the
subject areas to accomplish just that.

Unfortunately, public education still remains one of the
last great strongholds of the manual trades. One of the bar
riers to any change (the transition from manual arts through
industrial arts and into technology) is that new curriculum
ideas and new teaching methods demand new insights on the
part of the practicing teacher and the educational decision makers
alike. Some teachers are unwilling to adapt to new course
ideas, and others lack an understanding of the new subject
matter and the best approach that the new materials require.
The decision makers will not support something that they
know nothing about.
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PHILOSOPHICAL RATIONALE

The consequences of technological change we are experiencing
today have left our education policy makers and practicing
teachers seriously behind the actual course of events. By the
time the education profession is ready to react, all of the
suggested educational changes have become obsolete or com
pletely irrelevant. In addition, at the working level, the teacher
experiences his own "built-in" program lag. Result? The most
important members of the educational enterprise, the high
8chool student, is ultimately exposed to a 1940 curriculum in
a 1970 setting. Education continues to slip "light-years" be
hind the times.

There has always been the faulty assumption advanced
by some of our industrial arts educators that the psycho·
motor skill training, such as is emphasized in most of the
industrial arts programs today, makes it possible for our
students to solve real life problems in the world of work.
While a student may be able to pass a skill performance test
in school; once out of the school, it is seldom that he can
ever apply this type of specialized skill training to real life
situations. On the other hand, he can expect to encounter
endless situations requiring experience in problem solving
and decision making regardless of his ultimate walk of life.

Industrial arts education in particular has been very lax in
emphasizing "learning for change" through problem solving
and decision making activities. In fact, industrial arts pro·
grams at the high school level emphasize more of the arne
old skill training and seem to be unable to teach a student to
cope effectively with the dynamic changes that are taking
place around him. It has been said that it was much easier to
put a man on the moon than try to reform or update the
public school system. Proponents of the present system would
argue, "didn't we put a man on the moon with this same
education system?" 'fa which others would reply, "or was it
in spite of the system?"

It is the view of this author that industrial arts has a very
special responsibility to the American public to develop tech
nically literate citizens who are capable of making intelligent
decisions in the years ahead. To do so requires a different
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type of industrial arts program and "mode of thought" to meet
the real needs of the high school student who will soon become
a part of the world of tomorrow. Such a program could even
attract and challenge the gifted students as well.

What would an industrial arts program look like that was
purposely designed to meet the needs of the gifted student?
First, we need to understand the profile of the gifted student.
According to the Dictiona1'Y of Educatioll, the gifted student
is defined as (1) a child whose mental age is considerably
higher than his actual age compared with children in the general
population; (2) a child whose performance is consistently reo
markable in a worthwhile type of human endeavor. (Good)

PSYCHOLOGICAL RATIONALE

Education psychologists tell us that the gifted student dif·
fers from other students in that he possesses the ability to
deal with abstraction and generalization to a greater degree.
He has accumulated a greater abundance of background knowl
edge upon which to generalize and to particularize from his
generalizations. He seems to be able to apply his background
knowledge to new things very effectively. He has a wider va·
riety of interests and he tends to emerge as the leader or the
mainspring of any group. He is very creative and wants to be
challenged. He has a marked ability to solve problems, fabri·
cate technical devices and to invent new things. He has high
ideals and a worthy set of values and objectives. He is more
sensitive and more of an independent worker than his con·
temporaries. The gifted student is full of the spirit of wonder
and imagination and often displays high levels of attention,
concentration and interest in things intellectual. He is always
trying to find out how things work and becomes completely
absorbed in the problem at hand.

He has an amazing capacity to organize and reorganize
data and things. He can tolerate disorder for only a short
period of time, but given the chance, will soon reorganize the
data and his own activities in an effective manner.

The gifted boy or girl needs to function in an interdisci·
plinary environment which provides nurture for his abilities
and diverse interests. In such an environment he is able to use
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his mind and express his ideas, develop his communication
skills, exercise his problem solving and decision making abil·
ities, and other talents to a high degree.

The teacher of the gifted is always amazed as to how much
general and specific information they possess and how deeply
they think about things. They respond spontaneously to their
environment and become completely absorbed and involved in it.
Expectations are high as well as criticism of the educational
"status quo" which prohibits expanding their learning activi·
ties. Serious problems can arise when the student exceeds the
teacher's understanding of a problem and the teacher tries to
drag him back to reality from some of his more absorbing
activities. Because of the status quo, the gifted student often
conceals himself within his peer group and many times he is
difficult to detect.

PROGRAM DESCRIPTION

Society's need for the gifted is overwhelming. Providing
programs for the gifted high school student requires a very
different set of operational parameters than for the average
or below average student. It requires a teacher who understands
the psyche of the gifted student and who is willing to provide
the proper environment for productive learning to take place.

CHARACTERISTICS OF A PROGRAM FOR THE GIFTED

A program for the gifted would encompass most of the
following characteristics:

(1) An inquiry·oriented laboratory.
(2) A completely open·ended (not subject·centered) learn·
ing atmosphere.
(3) Individual investigation and problem solving would be
important.
(4) Learner-directed research, development and reporting
activities.
(5) Creative, contemporary, problem·oriented experiences
in decision making.
(6) A self·challenging and motivating program.
(7) Utilization of many "beyond the classroom" resources.
(8) Inter· and intra·disciplinary in nature.
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(9) A different "mode of thought" (i.e., there is no failure
only delayed success).
(10) Theoretical "constructs," "models" and "prototypes"
developed.
(11) Understanding of the latest in technical and research
developments across the related fields of math, science and
technology.
(12) Low teacher-learner ratio (i.e., 1 :10 is considered
optimum).
(13) Teacher's role as stimulator and resource person.
(14) Language, equipment and tools of the researcher used.
(15) Seminar technique employed.
(16) An accelerated program of individualized in-depth
technical studies.

Based on the above characteristics, the program model in Fig
ure 1 was designed and developed to attract, challenge and
meet the specific needs of the gifted student.

It will be noted that the above model envisions the teacher
in a somewhat different role. With the gifted student, the
teacher becomes the focal point for interaction and not the
total authority as in the more traditional situation. As are·
source person, he is the expert in knowing where to get the
right answers. :\lany practicing teachers may not be able to
live with this new role because they feel that they still must rule
the classroom. For the teacher willing to take a risk, the new
role can be an adventure in learning as he works along with
the gifted high school students.

INSTRUCTIONAL STRATEGIES

Our space program has suggested some exciting new learn·
ing concepts and instructional strategies which lend them
selves well in the education of the gifted. Each of these strate
gies can be incorporated in the model. (See Figure 1.) They
are, 1) Research & Development, 2) The Delphi Approach, and
3) Simulation and Gaming Techniques. Teachers of the gifted
student might wish to consider some of these advanced con·
cepts for their own use.

The Research and Development (R & D) approach repre
sents a major departure from the traditional industrial arts
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program to one that really involves the gifted student with
complex principles, concepts, theories, relationships with deci·
sions to be made and the outcome having to be lived with by
the students. Both "software" and "hardware" products are
the tangible outputs.

Research is defined as theoretical analysis, exploration and
experimentation directed toward the increase of knowledge and
thereby, the power to control phenomena. Research cannot
stand alone and be of value until it is put to the test, applied
or developed. Development is the extension of the findings and
theories of a scientific or technical nature into practical appli·
cation for experimental or demonstration models and devices.
(Howard, p. 5) Development then is the direct result of reo
search. In the R&D approach the gifted student works with
the resource teacher in the problem definition stage. After

Cognitive Level:

Scope:
Conceptual Areas
of Concern:

Scientist, Researchers, High-level Technicians and
Middle l\Ianagement Personnel
10-12 Grade Level

1. Interaction Between Man and Man-Made Dynamic
S:ystems
a. Human responses to complex systems
b. Pattern recognition
c. Ian and machine interactions
d. Systems analysis

2. The Decision-Making Processes
a. Constraints
b. Criteria
c. Iodeling Techniques

(1) Analysis and synthesis of models of
complex systems

d. Optimization
e. Algorithms
f. Game strategy and simulation
g. Problem solving techniques
h. Ideation techniques

3. Introduction to Computers
a. The cybernetics of machines
b. Computer organization, functions and

management.
4. Study of the Advancing Technologies

a. Space, inner and outer
b. Ultrasonics
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General Laboratory Situations
Using this model, the gifted student will acquire
new intellectual skills in: decision-making, analyz
ing, studying, planning, designing, writing, invent·
ing, engineering, creating, defining, delimiting, com
puting, experimenting, developing, interpreting, or
ganizing, describing, scheduling, demonstrating, dis
playing, reporting, procuring, controlling, calcu
lating, cooperating, measuring, operating, testing,
and problem-solving,

c. Advance propulsion systems
d. Direct energy conversion and bio-power.
e. Materials-fiber composites, synthetics,

polymerization.
f. Communications-holographic, fiber optics,

micro-electronics, satellites.
g. Management techniques
h. Oceanics
i. Systems-transportation, GSM, automation

and control.
j. Bionics, bio-engineering.
k. Cryogenics
1. Instrumentation

m. Research
5. The Patterns for Change
6. Related Laboratory Experiences

a. Problems involving optimization techniques
b. Queuing problems
c. Linear problems
d. Dynamic problems
e. Case studies
f. Other open-ended, student-designed

experiments.
Student-elected, cross-discipline systems approach,
involving technical problem solving, research and
development activities, modeling and prototype
development. Teacher acts as resource person.
Applied Scientific Evidence and Knowledge
Advanced Technology and Engineering
Praxiology

Pre and post measurement of behavioral outcomes
as outlined above through use of the Technical In
telligence Quotient (TIQ) Testing Instrument.

Figure 1. Model for a Program for the Gifted Student.

Program Evaluation
Technique:

Facilities
Requirement:
Behavioral Outcomes:

MethodoloUY :

Basic of Truth:
Source of Content:
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problem selection, the student enters the fact-findillg stage and
gathers data and analyzes it as he progresses. Based on the
data collected, he now enters the idea.production stage and
tries to think up as many tentative solutions; he selects the
best one from the group and verifies the validity of his selec·
tion through initial testing and other statistical methods. Dur
ing the evaluatioll stage, he builds a prototype and tests it for
operational effectiveness. (Schenck) Then he prepares and
presents a technical npO?'t outlining his complete findings. Often·
times, these efforts are so significant that manufacturers will
support such research and development activities and publish
ers will publish the technical reports in their professional
journals. It is the testing, applying and checking of the work·
able solutions and discarding that which does not prove fruit·
ful that separates this instructional methodology from the
others. Nov\..here in the public school system are provisions
better for the gifted student to combine his knowledge and
research than in our existing industrial arts laboratories.

Delmar Olson suggests many challenging areas for a con·
tinuous pattern of research to keep abreast of the times. (Olson)
Other examples of researchable ideas are outlined in Figure 2.

Noise Control Devices
A Paper Battery
Plastic Gears
A Submersible Airplane
Bio-Chemical Fuel Cells
Fiber-Optic Scope
Duplicate Adhesive

Capability of Barnacles

Figure 2.

N'ew Composite '£aterial
Low Cost, Disposable Car
Molecular Sieve for Underwater

Habitation
Duplicate Strength/Size Ratio

of Spider Webs
Develop a "Flat l\lotor"
Radio Controlled Andoid
Nuclear Battery

Researchable Ideas.

"The Delphi Technique is a method for the systematic solici·
tation and collation of expert opinion," says Olaf Helmer. (p. 11)
"It is applicable whenever policies and plans have to be based
on informed judgement, and this to some extent is virtually
any decision-making situation," he continues.

The Delphi method appeals to the natural abilities of the
gifted as outlined in the psychological rationale. It is a care·
fully designed student project that stresses sequential individ
ual interrogations, usually by questionnaires. usually inter·
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spersed with previous information and opinion feedback, that
has been carefully studied and analyzed. The mechanics of the
system, according to Pfeiffer, involve the selection of a real
life problem as well as a panel of experts in the field most
closely related to the problem under study.

Once the candidates for the panel have been selected by
the student·coordinator, they are invited by letter to participate
in the project. The letter sets forth the real need for their tech
nical opinion, describes the Delphi Technique, and then re
quests the candidates to indicate their willingness or ability
to serve on the panel. The identity of the selected panelists
must be kept secret during the course of the procedure. This
action is necessary so as to avoid any undue influence of opin·
ion by colleges in their normal role relationships. A panel of
fifteen is considered optimum for this type activity.

A set of questions is developed relative to the problem at
hand and sent out to the selected experts. The responses to the
first questionnaire are then used by the student-coordinator
to formulate a second questionnaire. The various reasons given
for or against the various technical solutions or opinions ex
pressed by the previous panelists are made known to the second
group of experts so that they may respond more effectively.
Generally, a c( ,1sensus develops as the result of the conver
gence of opinions fl'om the previous questionnaires. This pro
cess is continued through a third and fourth questionnaire at
which time the student coordinator is in an excellent position
to summarize and publish the findings in one of the professional
journals dealing with the topic under study.

The teacher of the gifted student undertaking this activity
should advise the student that key officials of the caliber
selected for the panel are often busy and, therefore, long per·
iods of time may elapse before an individual finds time to
reply to the questions posed and ~o state his viewpoint thorough
ly. Therefore, it is suggested that alternate activities such as
researching the literature and; or intervie\ving local industrial
ists about the problem would help fill in during the waiting
period.

This technique has been used extensively by the author and
his students in seeking new and expel·t opinion in the solution
of technical problems in space technology. An example of a
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potential problem that would lend itself well to the Delphi
Technique might be a re-examination of the objectives, motiva
tion, organization and administrative of educational activities
of the public school system with the view of discovering and
incorporating new ideas, techniques and procedures from in
dustry.

Simulation and Gaming Techniques are relatively new ap
proaches in educational teaching although they have been used
effectively by industry for over fifty years. By definition, a
simulator is an operating device that is designed for research,
learning or to replicate certain operational modes of action.
It provides students with real life problems and gives the ex
perience of decision-making on a miniature prototype of the
more complicated problem. The World War II Link Trainer is
an excellent example of an early simulator replicating actual
flying conditions for the training of pilots. Today, NASA uses
simulators extensively to train their astronauts for their lunar
travels. This technique teaches students to think creatively and
critically. The more gifted the student, the more he can profit
from such simulations. This is because he is better able to con·
ceptualize and relate what is going on in the simulator to the
real world of activity.

Computer-based learning is another type of simulation and
gaming technique that is often used by education, business,
government and indush-y. Programing computers to simulate
different learning activities would be an excellent experience for
the gifted student. For example, a learning simulation could
be programmed to simulate the role of a business executive as
he progresses through a compressed 20-year time cycle, as he
makes business decisions involving a fluctuating business mar
ket. Or it could be in the role of the scientist who might be
involved in the development and management of a useful tech·
nical product for the world market. He might program the
computer to simulate random technical problems that could
hinder production and would require extensive decision-making
on his part. This would allow the gifted student opportunity to
learn and play future roles that may become a part of his
life's work. Even the gifted can profit from simulated career
education experiences such as might take place in the "think
tanks" of our nation.



BERGER 167

To achieve the ultimate in simulation dividends, the gifted
student should design and fabricate his own simulator and
validate it through extensive testing. While a student·designed
simulator may not always turn out to be perfect, it does involve
the student·designer in a process similar to the experimentation
of scientists and engineers, which brings to bear a combination
of research, imagination and inquiry experiences-all on an
interdisciplinary plane. (Figure 4 is an example of this type
of advanced work.)

There are many ideas that lend themselves to simulation
activities. A few of them are listed in Figure 3.

Nuclear Reactor
Skylab
Launch and Flight Control Center
Space Stations

Space Batteries
Space Taxi
Space Truck

Figure 3. Simulation Activities.

PROGRAM EVALUATION

Evaluation of open·ended activities such as problem solv·
ing, decision-making, research and development, the Delphi
Technique, etc., is rather difficult to accomplish with the or
dinary tools of measurement available to the teacher. There·
fore, it is suggested that subjective performance measurement
based on close observation of the results attained by each stu
dent be utilized.

These are some of the ways industrial arts can keep pace
with the dynamic changes that are taking place in our tech
nically oriented society. While the evolution in education tech
nology has scarcely been felt in the industrial arts laboratory,
an inevitable change is actually creeping into our profession
that will have a profound, lung range effect on industrial arts
education in the years to come.

The lag between technology and the instructional innova
tions that spin off from such activities, coupled with the human
ability and tendency to deal with them constructively, still
appears to be one of our major problems in industrial arts
education. If our future programs would add the basic elements
of technology and introduce new instructional techniques that
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High School _

Student Name RANDALL NEWTON Signature _
Faculty Associate ER~EST G. BERGER Signature _
Starting Time-Quarter Date _

Completion Time-Quarter Date

In the space below write a brief description of your DIS project:
Title: Research, Develop, and Fabricate a Cooling Device for

Near-Cryogenic Temperatures
Rationale for Selection of the Problem;

To become acquainted with standard low-temperature engineering
design research procedure and to apply that design procedure in the
actual construction of a machine capable of attaining -130°F.
The machine will be used to maintain viable biological cell samples at
appropriate low temperatures over long periods of time. Further uses
might include the preservation of fast crystallizing aluminum alloys
at proper temperatures to prevent metal fatigue and the investigation
of pseudo-metallic solutions of ammonia.

Possible Solutions-Outcomes Expected:
Four methods are currently available for generating near-cryogenic
temperatures without using high pressures; (1) the Hilsch vortex
tube, (2) the Stirling cycle, (3) the reversible expansion engine, and
(4) the cascade system. Of these four, the cascade system seems to
offer the best combination of practicality and thermodynamic effi
ciency.

Procedure:
The project will include:

(a) Submission of an initial working drawing and step-by-step
outline of fabricating operations to the faculty associate.

(b) Consultations with faculty associate at one-week intervals to
review assembly outline and assess progress.

(c) Further consultations with local resource persons to clarify
any technical problems that might arise.

(d) IIlaximum use of off-the-shelf technology and materials.
(e) Minimal use of critical shop machinery and personnel is an

ticipated. Construction involves only the oxyacetylene torch
and power metals saw. No other machine tools will be re
quired. Fabrication will be arranged so as not to interfere
with regularly scheduled classes of the Industrial Arts De
partment.

(f) Submission of a final technical report that will include en
gineering data on the machine, a description of the design
process followed, and a summary of possible industrial and
educational uses for such a machine.

Figure 4.
Typical Directed Indh'idual Study Contract for the Gifted Student.
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are on the scene today, then our teaching field might assume
a central position in the educational profession-instead of re
maining on the periphery in most school settings.

Let's hope that more of our practicing teachers and teacher
educators become "risk-takers" and develop future-oriented
programs that will meet the needs of our gifted students.
Society's need for the gifted is indeed great.

The author gratefully acknowledges the contributions of the following
persons: Carl A. York, Bensonville High School; Charles H. Story, East
Tennessee State University; Rex A. Nelson, Georgia Southern College;
Arnie Nielsen, Western Carolina University; Jerry B. Wright, Western
Carolina University; Allen Bame, North Carolina State College.
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Q-IAPTER TEN

An Experimental, Inter-

disciplinary Career Program,

Designed for the

Non-Academic Students in the

New York City High Schools

Gordon Lebowitz
Director, Correlated Curriculum Program

New York City

What does a budding auto mechanic do' when he attempts
to install a car battery and the cables don't fit properly?

He can follow the advice of his fellow young mechanics, and
in the best tradition of the do-it·yourselfer, he can hit the
cable with a hammer, kick it or swear at it. If he were in the
Correlated Curriculum Program, he would be advised by his
industrial careers teacher to, "Look it up in the manual." But
that wouldn't be all he would do that day. In his science class,
he would have a specially prepared lesson on electricity with
emphasis upon electrical impulses generated by a car battery.
Or, the student might study parallel and series circuits related
to the car's electrical system. In mathematics, the same day,
the student mechanic would be solving problems based upon
Ohm's Law or other problems on electrical circuitry. Then,
when he went to English, he would read excerpts from the very
sections of his car manual on batteries.

170
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Another example of correlation will perhaps clarify the
concepts underlying this experimental program. A student is
making a drawing and planning board as a basic introductory
project in his industrial careers class. In the shop, he will be
learning the manipulative use of basic shop and woodworking
tools. When he attends the mathematics class he will more
readily understand the theory underlying angles and their
measurement. The science teacher will have the class examine
various kinds of wood under the microscope to better under
stand the properties of the wood with which they are working
in the shop. The English teacher will have the students write
an expository paragraph on the uses of the planning board and
related instruments in industry. Finally the social studies
teacher will engage the class in a discussion of the economic
value of our wood resources, or perhaps needed conservation
methods of our forest resources and forest products.

This, then, is correlation. The correlative approach presents
the student with significant unification of subjects, all revolv.
ing around his career interest. When approached in this man
ner, correlation attempts to break down artificial barriers be·
tween subject disciplines that have been traditional in our
high schools. Correlation between career training and educa
tion, and academic learning stands at the heart of this exper
imental program. Problems and difficulties in one subject are
often cleared up through another subject area approach. No
longer do we hear a student's frustrated wail, "Why should
I learn algebra 1 What good will it do me if I want to be an
auto mechanic1"

The answers are quite apparent to him when he uses
algebraic concepts in the direct solution of shop problems.

Correlated lessons do not come about by accident. The
teachers in the team meet each day for one class period to
plan correlated lessons. In order to assist teachers who are new
to the program, or those who are unimaginative, or do not
have a broad educational background, a basic interrelated cur·
riculum has been provided. There are suggested unit plans
as well as detailed lesson plans for each aspect of the career
program. In addition, student workbooks and textbooks have
been written by skilled teams of curriculum writers. While
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these extensive materials are available to the teaching teams,
they have been given wide latitude to experiment on their own,
especially if they can come up with better correlated lessons
than those which have been suggested.

Team planning periods serve other useful purposes. Some
of the time is devoted to personal guidance, or to remediation
or even tutoring. The program in each school is served by a
guidance counselor for we believe that guidance is crucially
important to the program. In effect and practice the members
of the teaching team also serve as surrogate guidance coun·
selors. For the first time in a student's school career, he has
five people who know all about him, are interested in him and
are there to help him. The backup guidance of the team was an
unlooked-for major plus of the program.

During the first three semesters of high school, that is,
during the ninth and first half of the tenth years, the student
explores possible careers in health, business and industry. At
the end of this extensive exploration and orientation period in
which field trips are an important part of the process, the
student makes a choice of career. Choice is thus delayed until
the student is older, has experienced various options and has the
advice of his team and of his counselor. He then follows his
career for the next three semesters bringing him to his twelfth
or senior year. During his final year in school the student
engages in paid work-study experience. He earns while he
learns. Placement is effected by the Bureau of Cooperative
Education which i organized for that function. This bureau
also supervises the student on the job.

If a student's choice is industrial careers, he may have a
further choice of courses in building and maintenance, elec
tricity and electl'onics, transportation (auto mechanics) and
drafting. These careers have been selected because of the em
ployment opportuuities available in the ew York City area.
The courses are also limited by the shop facilities resident in
the experimental schools.

Students, having made a choice, are not bound by the choice.
They are not locked into the program. We conceive of the cor·
related program as an escalator on which the student can move
or get off according to his needs and progress. Students who
are "late bloomers" have been allowed to tryout varying com·
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binations of academic and career courses. Others are allowed
to take some academic courses to improve their occupational
skills or even to help prepare them for higher technological
education. One success story tells of a young student who was
finally moved into a straight college-bound program after two
years in the correlated program. She did so \>"'ell in the academic
program that she was finally elected president of the school's
honorary society as well as president of the student organiza
tion. When she originally came into the program she had been
retarded by three years in her reading and consequent dis
ability in mathematics. Three years reading retardation is an
important criterion for acceptance into the program, along
with possible interest in an occupational cal'eel"

The misnamed, "general student," or non-academic, non
college-bound student often develops a rebellious or apathetic
attitude about his high school education. He sees no direction or
purpose to his studies. Failing to qualify for entrance in the
college preparatory program, such a student often drifts aim
lessly and more often is a prime candidate for "high school
dropout." The program was therefore designed to provide a
viable, motivated career education for this large group of young
students for whom nothing was offered in past year.

The main features of the program are:
-Exploratory and orientation courses in business, health

and industry in the ninth and first half of the tenth
years.

-Specialization in one broad occupational area in Grades
11 and 12.

-Emphasis upon basic manipulative skills in all subject
areas.

-Special counseling and placement service. One full-time
guidance counselor is assigned to each pl'ogram in a
school.

-New curriculum materials designed to provide correla
tion between subject areas.

-A renewed emphasis upon improvement in reading and
mathematics.

-Provision of teacher time to provide team planning, and
to allow for remediation and team guidance.

-Special training workshops for teachers in the program.
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-Smaller classes to individualize instruction.
-Emphasis upon broad clusters of salable skills with on-

the-job training and experience.
-A student-centered program and approach.
The program works because of many factors, some of which

are still unexplained. The student is encouraged to remain in
school partly because he is earning money while going to school.
He is encouraged to take his job problems back to school to dis
cuss them with his teachers and counselor. The program works
because it has a built-in series of motivational factors. He sees
a reason for going to school. He is successful because he is
interested, and interest begets more success. He has a career
goal. He has teachers who can help him and are interested in
him as a person, not merely a faceless body sitting in a school
seat.

If we go further afield to explain why the program works,
we may explain learning in the program according to Gestalt
psychology. Correlated lessons provide a pattern and a con
figuration of learning patterns that seeks to unify knowledge,
to clinch basic concepts through multiple associations. Just as
in the theory of multiple-sense appeal underlying the extensive
use of audio-visual aids, the greater input of neural stimuli
resulting from correlated lessons will create more neural path
ways along with associative pathways to learning centers of
the brain. The student sees relationships between subjects be
cause he is exposed to interconnected impulses underlying these
relationships. His learning is enhanced through manipulative
skills. Thus there is afforded him a variety of associated im
pulses over a concentrated brain area thus consolidating col
lateral and association neural connections. In our educational
language we often call this process reinforcement of learning
and the development of concepts. In our view, the correlated
methodology affords both reinforcement of learning as well as
provide a broader base upon which coneepts can be developed.

The program has been in field operation for the past five
years in eleven representative high schools scattered. through.
out the city, with about two thousand pupils. How has it fared.?

Several evaluative studies have been done by the director
and his staff as well as by independent outside agencies. The
baby is alive and kicking!
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In 1970 the overall dropout rate for all grades of the pro
gram was 3.3 % compared with the general dropout rate for
general course students in the city high schools of about 40ji>.
In 1971 the program's dropout rate was smaller, 3.170.

Do students in the program attend school? The answer is a
resounding, "Yes." In 1970 the attendance rate was 91.1;;1:
attending school each day. A year later, in 1971, the rate was
still high, 89.570. The attendance rate of all other students in
the pilot schools was 69.470.

How have our graduates done? The first graduating class
was that of June 1970. A followup study of these graduates
showed the following results:

Graduates Employed 78.1 %
Graduates 'Working in the Same

Career as in High School 63.170
Attending College 31.2 %

(Either full time or while working)
Maturity and Responsibility 805() Improvement

(Rated by the Staff)
Work Skills and Work Habits on the Job-"From Average

to Very High" (Rated by Employers)
Reading Improvement ... 16.5 months over a 20 month period
"Was the Program Helpful?"... 79.7% of the respondents,

"YES."

An unpublished Master's Thesis by a teacher in the pro·
gram, Mrs. Adele Greenberger, at ~ewark State College was
recently completed. She did a similar followup study of the
graduates of the program from one school. Her results were
for the class of June 1971. The results surpass the results
quoted above. She found that improved aspirational levels are
reflected by the increased number attending college-39.2%.
There were 78.1 j; then working. Of these, 64.770 were work
ing at the same job they had held in high school in their work
study aspect of the program. These jobs were directly related
to their school training represented by the figure of 91.7;0.
There were eight students working and attending college. There
were 97.37'0 who agreed that the program had helped them to
remain in school and to improve their career aspirations as well
as to give them salable skills.
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The results quoted parallel the results obtained from an
interim study in 1968·1969 by the Psychological Corporation.

So, the program works! But, where do we go from here?
All new schools now being built, or on the planning boards,

in New York City will contain Correlated Curriculum work
shops, laboratories and special classrooms. There are many
schools that have become convinced of the intrinsic appeal of
the program for their students. They have applied for admission
to the program so that we now have a "waiting list" of nine
schools eager to provide this program. The program has been
blueprinted for the high schools of the future by the report of
a special task force in "Towards the 21st Century for the High
Schools."

The clue to the success of any program for the non-academic
student is a strong motivation for him, and interested, skilled,
dedicated teachers. Only too often our high school youth is lis
tening to a different drummer, albeit a "rock" drummer. Hor
ace l\lann's warning is still true today: "The teacher who is
attempting to teach without inspiring the pupil with a desire
to learn, is hammering on cold iron." The Correlated Curriculum
Program, through re·motivation, through individualized guid
ance, through interdisciplinary teaching and through re-dedica·
tion of the student to the practical aspiration of a career has
re-heated the iron of motivation.
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Pittsburgh's

Industrial Arts Programs are

Performance Oriented and

Designed to Meet Student's Needs

Jerry C. Olson
Assistant Superintenclent

Systel'n-TVide Progra1rLS and SeTvices
Pittsburgh, Pennsylvania Public Schools

Industrial Arts in the Pittsburgh Public Schools System is
a component of The Occupational, Vocational and Technical
Education Division. The Division, created in 1964, was charged
with the responsibility of providing viable educational programs
for 60~ of the student body in senior high schools. Opportuni.
ties for all seniOl" high school students to participate in OVT
program offerings were provided by merging existing academic
and OVT programs and facilities to develop 13 comprehensive
high schools.

Movement toward comprehensive education enabled pro
gram planners in Pittsburgh to tap many human resources
from community leaders, union leaders, management organiza·
tions, social agencies to parents and sludents. OVT was to be
from inception people-oriented. Development work on motiva·
tion and motivational techniques, using the student himself as
the basic source of the data, became an integral part of all
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programming efforts. The individual became as important as a
body of knowledge. A constant search for creative and unique
ways of pre enting the subject matter became a task pursued
with energy and vigor by all concerned. As guidelines to pro.
gram development, the Occupational, Vocational and Techni
cal Division focused on the following series:

DEVELOPMENT OBJECTIVES

The OVT Division identifies curriculum patterns which
are cross disciplinary and provide broad educational bases for
student election of courses by developing an operational system
outlining modules of knowledge that can be combined to develop
individualized programs for students.

The OVT Division identifies and demonstrates internal and
external communication systems by surveying the current opera
tional procedures of the division as well as identifying those
community and business models which assist in the development
of programs.

The OVT Division defines and operationalizes the role of
advisors for programs and related activities of the division by
establishing a communication system with the industrial and
social communities of Pittsburgh and involving representatives
from the various groups in developmental phases of curriculum,
facility planning, and related activities.

The OVT Division establishes and demonstrates selected
pilot programs which are related to occupational education and
innovations in the areas of curriculum and educational tech·
nology by defining the various patterns of programming which
are necessary for students to meet the demands of both the
social and industrial community.

IMPLEMENTATION OBJECTIVES

The OVT Division operates programs which are interdis
ciplinary in nature and encompass the areas of business edu
cation, distributive education, home economics, industrial arts,
agriculture, health education, and trade and industrial educa
tion. This is achieved by writing courses of study and maintain
ing systems of programs which are related to input provided
by advisory committees, students, teacher, and administrative
supervisory staff.
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The OVT Division establishes a series of program options by
(1) identifying community and the job market needs; (2)
outlining and maintaining current information regarding
changes in knowledge cores; (3) diagnosing current social
problems which influence occupational education; and (4) es
tablishing and maintaining a system which reflects the individ
uality of students and their unique potentials.

The OVT Division defines and demonstrates programs
which are exploratory in nature and which provide a base for
the selection of skill·centered education by providing students
at the 6th through 10th grade levels with a series of exposures
to cores of knowledge representative of the major areas in·
volved in the OVT Division.

The OVT Division institutes programs which require highly
technical, advanced or specialized training beyond the secondary
level by identifying industrial opportunities for specialized
training.

The OVT Division tests and operates a series of cooperative
experiences for students enrolled in skill·centered programs
in order to provide a supervised work activity which is edu·
cationally related by establishing and maintaining a super
visory and counseling staff which surveys current market and
industrial needs and places students in cooperative employ
ment situations commensurate with their competencies.

The OVT Division identifies needs for occupationally reo
lated programs which can operate apart from the mainstream
of education and provide youth with opportunities, other than
basic day school programs, to explore the world of work and
to engage in activities which offer remuneration for involve
ment in productive activity.

The OVT Division operates a continuous program of
in·service education for teachers, administrative staff, and
other interested members of the Pittsburgh Public Schools
by identifying needs and interests of teachers and by outlining
systems for establishing communications between teachers and
administrative staff within the division.

MANAGEMENT OBJECTIVES
The OVT Division demonstrates the use of resources which

are related to the establishment of budgets for program imple-



180 PITTSBURGH'S PROGRAMS

mentation, the design of new educational programs, research,
in educational technofogy and the labor market by identifying
budgeting contacts within the Pittsburgh Public Schools and
with leaders of special foundations and/or governmental
agenies.

Education must be more than a composite of objectives set
for a discipline or school division. The determination of the
aims of schooling and the interrelationship of the contribution
that a discipline can make in accomplishing goals is a high
priority in Pittsburgh.

A system for determining direction cannot become a sacred
cow; the people it serves must provide the momentum and
direction. This includes students because we need their input
to determine the rights of passage from adolescence to adult
hood and from school to work. The Development Process stage
is important to insure that the student will be instructed in
programs that are built into the total overall plan that has
both external and internal inputs. A result of implementing
systematic planning and development is that purposes defined
for the program will function by public consent and that the
obj ectives will be consistent with society's goals.

In order that industrial arts continue to have creditability
and to enhance its image it is important that the discipline's
antenna be sensitive to the objectives set for a given set of
students in a given community. Solutions will not come from
carelessly scrambled roles for various disciplines. Instead, solu
tions must be integrated in current programs in a systematic
manner.

EVALUATION CRITERIA SETTING PROCESS

What industrial arts can and should become in any given
school setting will depend greatly upon the direction and leader
ship that is provided in the system for reaching goals and
assessing the effectiveness of the effort. As conceived in Pitts
burgh, the OVT program requires continual evaluation and a
closed-loop criteria setting process.

The operational needs assessment process is key in evalua
tion and criteria setting. (Figure 1 overviews a needs assess
ment system.) Input from the Business/Industry Task Force
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and the Parent/Student Task Force is fed directly to the opera·
tional needs assessment process. This input alone is useless, of
course, until other staff personnel components of the system
become involved. The most direct involvement comes from Pro·
gram Personnel (Teachers, Implementers) who can relate the
"needs" to existing "program information". Program Manage·
ment (Board and Administration) and Operational Manage·
ment (Curriculum Program Planners and Principals) utilize
the Needs Assessment to continually evaluate, adjust direction,
and provide leadership and encouragement for the implementers
(teachers). A centralized filtering process used to collect and
store data provides both formative and summative information
to policy makers upon request. The diversity and wide range
of inputs from many sources helps insure continued progress
toward pre·planned goals.

INDUSTRIAL ARTS IN PITTSBURGH

Industrial arts in the senior high school is designed as the
bridge between broad·based OVT exploratory experiences
offered in the middle school grades 6, 7, 8 and instructional
units provided in specific vocational programs during grades
11 and 12. In addition, students may pursue their industrial
arts experience throughout the senior high school grades on an
elective basis. Typically, students can enroll for 1 or 2 periods
per day.

Industrial arts, much the sarna as skill-centered vocational
education, is viewed as a performance-oriented undertaking
because of the intent to realistically serve the needs of an inner
city student body. Ability to demonstrate both for himself and
others specific viable skills, enables the student to provide evi·
dence of a change in attitude, actions and life style. This ra·
tionale then becomes the basis for identifying industrial arts
in the senior high school as performance oriented.

Figure 2 identifies components of a performance·oriented
OVT education in industrial arts and compares it with similar
components in trade·industrial·technical education.

The variable of time permeates the performance compo
nents of OVT Education. Compulsory attendance laws, the
designation of the school day and a given school year, make
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time an impelling ingredient in program planning. The vast
majority of students are accommodated by wide range time
sequences. Students are able to then dovetail industrial educa·
tion experiences with other programs and, at the same time,
accommodate their aspirations and abilities. Most students in
grades 9 and 10 pursue industl"ial arts on a single period basis,
some take a single period in more than one activity and others
schedule 2 to 3 period in industrial arts laboratory activities.
During the past 7 years, over 50 rr of all 11th and 12th grade
students in the Pittsburgh Public Schools have pursued a skill·
centered program on a 2- to 3-period basis. Students who have
made a definite commitment to a career goal generally are in
one of 54 skill·centered vocational programs. Others may spend
one or two periods in an industrial arts laboratory in grades
11 and 12 generally becau e (1) they have not made a definite
career choice; (2) they are studying the more "holistic" con·
cepts in a given clustered area; (3) they desire the flexibility
to continue to explore rather than meet specified requirements
(both time and content); or (4) the career goals they have
established for themselves are on a longer range and include
advanced education beyond high school. To meet the individual
needs of students it is essential that many variations in sched·
uling be u ed to provide flexibility in the school day.

As generalized in Figure 2, the philosophy on which the
many components of the program are based identify the intent
and objectives set forth for the program operation. The program
directions are often packaged in behavioral term and comprise
the "software" of the operation. The term "Industrial Educa·
tion" encompasses indu trial arts and skill·centered trade·indus·
trial·technical education in the 'enior high choo!.

The montage in Figure 3 identifies four clustered groupings
in the field-collst'l1ctioll, mallll!actllriilg, graphic commllllica·
tions, trallsportation. The four clusters were chosen after a
thorough analysL of the labor market revealed that there were
entry·level employment opportunities for students who were able
to demonstrate performance kills developed during the senior
high school.

The rationale for the use of clusters in both the junior and
enior high schools stems from the identification of the Major

Occupational Groups encompassing 1318 definable career ob·
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jectives and the designation of 943 spin-off career goals. Re
viewed as to area, the following pattern totals occur:

Construction 203 Careers 180 Spin·off Careers
Transportation 567 Careers 448 Spin·off Careers
Graphic Communications 215 Careers 70 Spin·off Careers
Manufacturing 333 Careers 245 Spin·off Careers

Cluster knowledge and skill content has been identified by
instructional units. Each instructional unit or specific objective
is represented in a course guide by identifying (1) the develop·
ing core, (2) activity, and (3) evaluation. Content in the course
of study presentation is identified by program. For example,
salable skills are developed in programs offered on a 2- or 3·
period basis daily in content packages for the following:

Construction 12 programs (See montage in Fig. 3)

Transportation 11 programs (See montage in Fig. 3)
Graphic Communications 9 programs (See montage in Fig. 3)
Manufacturing 11 programs (See montage in Fig. 3)

The instructional unit content from specific programs can
be combined in modular learning units provided in industrial
arts education for students pursuing performance goals for
any number of reasons: (1) to develop skills related to ad·
vanced work they intend to pursue; (2) to pursue avocational
interests; (3) to relate pure scientific principles to practical
experiences; (4) to study the whole (holistic) aspect of an
undertaking rather than specific details; and (5) to have an
understanding of an operation rather than the desire to de·
velop a high degree of skill through long hours of practice.

Any number of modular learning units can be combined from
the program instructional units to form the content framework
for industrial arts at the senior high school. Flexibility in com
bining the modular units is encouraged because it is felt that
only by this means can the individual needs of students be met.
Individualized instruction can also be fulfilled by grouping stu·
dents with similar objectives and attempting to fulfill their
objectives through a different individualized content group
ing. This approach led to the content being grouped into the
following modular learning units provided by industrial arts
education in grades 9 through 12:
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Modular Learning
Units

Construction Site Technology 27
Superstructure 31
Exterior Structure 28
Interior Structure 32
Vehicile/Carrier Operation 29
Vehicle/Carrier Service 41
Graphic Arts 30
Communication Arts 28
Commercial Arts 40
Electrical Processes 35
Electronics 36
:Mechanical Processes 47

The modular approach allows for the discovery of modes of
articulation between objects and events in the technological
world. Seemingly unrelated objects can become related by an
educational process that asks questions of experiences and by
providing educational experiences in the environment that al·
Iowa student to di covel' and create fOl' himself. Such a process
in industrial arts allO\\'s a student to raise his consciousne s
about experiences to a level of explanation. This relationship
allows the student to organize models of explanation for exper
iences that he is having in his environment.

The world is continuously being reshaped by technological
accomplishments, some of \\'hich benefit man and others which
do not. A senior high school student must have a sense of the
complexity of the technological problems and some of the
methods being utilized to solve the problems. Primary emphasis
placed on goals rather than the tools should predominate in the
educational process. Industrial arts developed in this way be·
comes a means rather than a separate discipline for examining
the technological society.

Highly individualized programs can be devised by utilizing
the skill oriented components of Trade·Industrial-Technical Edu·
cation in facilities "duplicative of industry" a the students
spend more periods or more years in a given sub-clustered area.
Obviously, time is a critical factor; generally, the longer (more
periods, more years) the student spends in the program, the
more salable skills he can develop.
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The degree of depth to which a person pursues a given area
that has been clustered in the OVT program is an individual
decision. Content makes no differentiation between useful knowl·
edge and gainful knowledge because this can only be made by
the individual.

There will be a new definition of work demanded in our
society in the future. Virtually everyone of the 200 million
people in our society will work-if the definition of work can
be conceived of as the performance of useful activities. These
activities must allow the individual to grow and develop and
become an actualized person and a contributing member of
society. In addition, efforts must be made to continually blend
the reality of an entire operation (whole entities) in a program
of studies.

The amount of time, length of the program, and sequence
of presentation can vary, depending upon the students to be
served. The teacher's role in this type of program becomes one
of a facilitator who prescribes content for a given student after
a diagnostic evaluation has been made. Students have options
in this flexible type of programming from grades 9 through 12.
He may begin at any time in a sequence to opt for more time
and specific content in a Trade·Industrial-Technical Education
program. The very fact that he may be spending more time in
a specific program should allow certain students to exit from
school with direct salable skills to enter the labor market
immediately. If he wants to pursue one or more of the purposes
identified earlier, the student may remain in an induslrial arts
program for the entire four years. Therein lies the desirability
of comprehensive education: the right for students to choose
and the flexibility to vary the time and the content of the pro
gram to accommodate the student's needs.

The facilities where the program is conducted and the
equipment used in providing experiences may be identified as
the "hardware" of the program. Facilities can range along a
continuum from those that represent industrial experiences to
those that duplicate industrial activities. In fact, industrial work
experiences in the field must be included as an integral part of
the program.

Industrial arts facilities designed to provide holistic pro
gram content are centered on a variety of hardware that is "rep-
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resentative" of industry. Facilities are designed and equipment
is purchased to encourage students in activities that: (1) diag
nose, (2) problem solve, (3) experiment, (4) test, (5) build
relationships and (6) study concepts. In industrial arts pro·
grams for the senior high school, the development of skill in
each of the cluster areas mentioned fosters rather than fully
develops manipulative skill which can be transferred directly
to production type activities.

Equipment and hardware is provided in trade· industrial·
technical laboratories to duplicate activities that are performed
in industry. When the objective for a student is to pursue direct
entry into the labor market, 2 to 3 periods per day in grades
11 and 12 are spent in developing skills immediately trans·
ferrable from the school laboratory to industry. One of the
advantages of comprehensive education is that this type of
facility is available and the program being pursued by an in
dividual student can be adj usted as the student changes his
program objectives.

In the thirteen comprehensive senior high schools of Pitts
burgh the OVT facilities serve in a dual capacity. With adapta
tions to fit our unique program design, many of the facilities
are geared for both industrial arts and trade-industrial-technical
education functions. There can be vestibule clustered labs and
specialized labs or a combination of the two. The vestibule clus·
tered labs may be termed representative of industry while
specialized labs duplicate industry. By separating the objectives
which support cognitive skills from psychomotor skills it is
possible to design labs to include the entire range encompassed
in industrial clusters. Industrial cluster grouping merely insures
that the range of equipment needed to provide skills is avail·
able.

Dual laboratory design provides for true heterogenetic stu·
dent programming. Some classrooms will be designed to deal
with students in groups in a smaller grouping and others as
individuals. It is felt that the diversified range of equipment is
more important than individually highly sophisticated pieces of
equipment. It is not necessary for students to be working on
equipment that replicates an industrial facility. Versatility in
facility spatial planning is an important feature of the program
in the senior high school. The industrial arts teacher who wants
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to provide inter-disciplinary experiences and breakdown the fic
titious barriers between all levels of industrial education can
operate very successfully in versatile laboratories. Duplication
of facilities can be minimized and many teams of teachers
can teach in unit facilities that allow for frequent movement of
equipment. It is important to re-evaluate the traditional design
values and to look at the new dimensions in the overall con
cept of providing individualized instruction. Content and the
method of teaching are less restrictive, thus the facilities to be
constructed must be more adaptive to changing educational
patterns.

OVT CURRICULUM/INSTRUCTION DIFFERENTIATION

The long suit of the performance-oriented OVT program
rests in the people who conduct the programs. For true com
munication to exist, the instructor must have competencies in
both the cognitive and psychomotor domains. In addition,
characteristics from the affective domain must be exhibited
daily as the teacher interfaces with his students. Social and
psychological factors must be examined carefully because in
every way the social environment where the curriculum/instruc
tion takes place is as important as the physical environment.
As a result of the change in emphasis away from content and
toward the individual, students can become more involved in
activities that they consider realistic. To manage educational
programs geared toward solving identifiable problems and needs,
new and innovative ideas must be infused into the process. These
ideas come from people who are not fearful of change and
desire to manage the differences between the past and present
in relation to technology, institutions, and ideologies.

Competence

The activities that are provided in a given program allow
for a sequential progl·es ion of technical content over a given
period of time, with varying degrees of allowance for skill
development through laboratory experiences. If indeed it is a
fact that success breeds success, then it is the educators' task
to put together a series of activities and a climate for learning
in which students can succeed. It's not particularly important
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how closely that climate duplicates industry, but activities must
be arranged in such a way that they provide successful ex
perience permitting success to become a habit. Learning activi
ties usually involve the accumulation of knowledge and the u e
of this information or knowledge to respond to some stimulus
provided in the activity.

The accumulation phase of education has been termed by
some as learning, and the subsequent use of the knowledge as
performance. The degree or depth of skill which an individual
develops aids in determining the preciseness of expectation for
student output.

Trust

Industrial arts taught at the senior high school level has the
potential of serving several needs in the educational system.
It had always been asked to fill an existing void in the program
offerings because is was "practical." Now, by design, the
teacher and the student together have the capability of making
decisions as to where exploring the specific field ends and
skill-centered development of competencies begins. This deci
sion process requires personal commitment to the goal of self
actualization both from the teacher and the student.

Respect

The answer as to which program direction should be de
veloped is highly individualized and dependent upon many
variable contained in the educational process between the stu
dent and teacher. Program content is comprised in industrial
arts on a continuum and it is virtually impossible and needless
to draw a definite line between each of the function the disci·
pline can perform at a secondary level. Anything short of the
ability to alter and adj list directions for industrial arts would be
unrealistic because our society today is a human·oriented one,
demanding interrelationships and interdisciplinary thinking.
This is as true in sciences and technologies as it is in our eco
nomic social and human development.

Perception

Students v,ant new experiences; they desire to seek and
discover for themselves. The primary role of the teacher then is
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to make himself superfluous as he imparts a means of gaining
knowledge for and by one's self. Discovering through a con·
trolled environment may be used as a means of guiding learn·
ing, of managing, facilitating and organizing content. This may
mean delayjng gratification but it involves processes of posi.
tive attitudes towards self which an individual may expand
to future problem solving.

Perception allows for the humanization of the learning
process without the reduction of any standards or competencies
in the content area that are expected by parents or the com·
munity at large. Often times, however, the coordination of the
various components of education is like playing the game of
"who bells the cat?" Educators believe in the theory of human
ization but everyone wants the other guy to do it.

Sensitivity

Industrial arts education cannot afford only to philosophize.
Industrial arts must provide realistic, functional programs at
the senior high school level. Likewise, it cannot afford picayune
efforts that lack leadership and are supported by only small
amounts of resources. In establishing a new direction one must
re-examine the total learning community beyond the formal
school and utilize it in establishing plans. We must be forthright
and candid with all the many groups who have a legitimate
interest in the activities of education generally and industrial
arts eduucation specificially. Every opportunity must be given
to allow people to say what they are for rather than what they
are against.

By placing a great deal of emphasis on the human element
it is realized that every student can be served and that every·
one has talents. These specialized gifts must be the framework
within which educational programs are designed.

Many in our society resist the effort that goes into diag·
nosing the talents of individuals then prescribing programs fOi'
them. Kids are different, not necessarily inferior or superior.
One who is attempting to relate to them must understand as
much of their culture and background as is possible. Materials
must be designed to promote respect and understanding for and
of different groups of individuals as well as provide for self
awareness and pride in self. Sensitivity to the ways that stu-
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dents react and respond to each other, as well as to the teacher,
is extremely important. This change in attitude toward people
can provide a framework for educational programs. The pro·
gram can, in fact, be the cognitive and affective map-some
thing to believe in idealistically and to produce operationally.

Loyalty

An open·ended and pragmatic program is necessary for the
development of the child as he grows intellectually, emotionally,
socially, aesthetically, and physically. Planning for students
should be congruent with stated educational goals, values and
beliefs of our society for a given time and for any given group
of students. In OVT there is a great respect for individuality and
mutuality among members in the educational process. Internal
student needs of appreciation, acceptance, understanding, recog·
nition, motivation, and provision for self dignity are equally as
important as the performance goals which are developed. The
teacher's role is one of constantly pointing out the practical
significance of education as well as pointing out cognitive per
ception and verbal skills on which education is based.

The industrial arts program in the senior high school must
allow the student to grow to maturity in technological literacy
and career literacy about the business/industry world. Maturity,
characterized by tolerance for ambiguity, and the ability of the
individual to possess inner strength and commitment about
personal goals and values will allow the individual to act in a
responsible manner.

Guidance

In the OVT Division, we are less concerned with definite
program boundaries, with rigid stipulations, and are more con
cerned with stressing interpersonal relationships, communica·
tions and a new set of values.

Students participating in industrial arts programs at the
senior high school level will be asked to utilize their own in·
dividual and highly personalized style and also to integrate
that uniqueness into the group that is involved in the learning
process. The group will undoubtedly be heterogeneous and dif
ferent.
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Many students will exhibit many different difficulties in
achieving in the learning environment. Specific counseling help
must be provided with the intent of improving performance.
Students may need to develop more effective study skills or
apply the skills they have developed more consistently and pro
ductively to their study assignments and laboratory activitieR.

Assistance

Content is organized in such a way that it identifies the
performance expected of the student rather than stating in
structional goals in terms of the subject matter. The performance
contract states what the student must be able to accomplish at the
completion of the program rather than concentrating on sub
jects and topics that focus on subject matter as opposed to the
interrelationship between the student and teacher. In this way,
materials, means and curriculum become inseparable. The teach
er's time can be devoted to dIscovering better ways in shorter
time spans to meet individual pragmatic needs of the students.

The content derived from looking at an expanded work
content is only part of what must occur in the educational
process. The profession must be vie\ved as a helping profession.
Researchers tell us that the methods that are used do not make
a great deal of difference but other factors-honesty, trust,
rapport with students-are the things that carry high priority
for future learning and living. We need to encourage a resil·
iency within students to realize that an individual's limitations
should be as well known to himself as are his strengths. We
need to emphasize learning to cope if industrial arts is to con·
tinue to be future-oriented.

CONCLUSION

Industrial arts in some secondary schools has struggled to be
competitive and maintain a status with othel· disciplines. Its
role is unquestioned in Pittsburgh's OVT program because of
the contributions made for large numbers of students. Industrial
Arts in Pittsburgh is designed to (1) open up more and more
practical opportunities for significantly large numbers of stu
dents; (2) emphasize that the student must learn to learn; and
(3) provide offerings that create understanding and develop
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skills in working with others. In this manner Industrial Arts
Education does not have to be directed solely toward an occu
pational function of earning a living but, in many instances, may
be directed toward total living.

The definable goals of Industrial Arts are, for the most
part, human-oriented. Establishment of objectives that serve
students is clearly more important than the separate com·
ponents or disciplines that comprise an educational division.
In this context the controversy regarding the role of industrial
arts in relationship to vocational education in the senior high
school becomes non-existent as the best of both philosophies is
blended to serve students. In the battle between industrial arts
and vocational education for prestige and visibility, the hurdles
are viewed merely as management problems and not as philo
sophical issues. The development and management of plans for
the functioning of industrial arts in the senior high school in
Pittsburgh has gone far beyond straight line extrapolation of
the past and repetition of prior programs. :\lany objectives have
been reached because imaginative planning was implemented
and a candid analytical process of evaluations, based on student
results, became a continuing process.
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Those who engage the question of education agree generally
that definite relationships exist or should exist between a given
culture, a society or a class within a society and the type of
education or training provided people within a given classifica·
tion. In the past, there was considerable continuity of educational
programs. The nature of the social cultural milieu provided
the rationale. There were, of course, discontinuities in the equa
tion. But these were of minor consequence. However, today
the equation has a new and more powerful variable which must
receive consideration if the equation is to be balanced in human
terms. This new variable is the phenomena called technology,
a phenomena which affects directly all levels of education and
particularly those questions directed toward the role of educa
tion at the senior high school.

Just how important is this variable? What is its nature?
In what way does it affect the educational equation? What
other variables must now be considered because of the increas
ing sophistication of man's technology? Are we at that stage

Reprinted by permission with revisions from paper presented to Southern
Science and Technology Forum, The University of Southampton, England
(September, 1971).
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of technological development where psychological variables, in
cluding values and attitudes, become more critical elements in
the education equation than scientific knowledge and techno·
logical literacy, both for the individual and society?

Civilization may be at a new stage of development where
new questions must be formulated about man, society, technology
and education. One does not need to engage the questions for
too long before it is recognized that the technology of today is
totally different from the technology of yesterday. Technology
today has great power and potential for man, both creatively and
destructively. The advent of the cybernetic age has brought
forth new questions for man about what it means to be free
and a human being. The potential is available for placing ab
solute control in the hands of a select few. Thus, the social and
human implications of modern technology are the most critical
of any questions about education in a technological society.

The purpose of exploring the question of education in a
technological society is to begin the identification, analysis and
synthesis of the issues as a base for establishing alternative
educational directions at all levels of educational endeavor
which best meet the needs of individuals and societies at val"
ious levels of technological development.

THE CULTURAL ELEMENT

Man's perception of reality is a function of his culture.
Throughout the history of civilization, man has altered his con
cept of reality by changing his culture. Today we realize that
man has changed his culture and his reality through the creation
and development of technology. Gradually we have become
aware that man's life style and his concept of reality have been
progressively altered and controlled by this ever expanding
phenomena.

It is interesting, however, that most people are not aware
of their own culture. It is something which becomes a part of
a person without his awareness.

For instance, technology is a part of our culture today. It
has, of course, always been a part of civilization at some level
of sophistication. The fact that today we speak of technology as
a phenomena within our society presupposes our awareness of
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it. Yet, in earlier times, technology \vas no more than one of
the many elements that formed the fabric of civilization. ~ot

so today!
It has become a phenomena within society \vhich more and

more directs and shapes the total culture, and perhaps, for the
first time in the history of man, a cultural element has elicited
awareness on the part of many and not only a few.

This a\vareness has come about because of the wide spread
social consequences of technology as a powerful disruptive
force within our society. Rather than being one of many factors
within the cultural fabric of society, technology has emerged
as a dominant factor altering the options, choices and potentials
of man and society. The ne\v choices, altematives and options
resulting from this new phenomena have changed many of our
basic assumptions about man, society and education. For in
stance, the impact of actions by man, utilizing his technology,
are no longer local. Decisions and actions impact upon entire
societies with unforeseen consequences. \Vhat was once a con
cern of a few, now, mOre than ever before, becomes a concern
of many.

Technology has become, almost without our a\vareness, an
all pervasive factor in the affairs of man. We have gradually
become aware that the technology of earlier eras of civilization
was entirely different from the phenomena of today, both in
the tools and the social consequences of the use of the tools.

CHARACTERISTICS OF TECHNOLOGY

One need compare only a few developments in technology
to be ay·;are of their impact and the differences generated be
tween earlier industrial revolutions and today. Consider the
tools of navigation as an example. The juxtaposition of the
magnetic compass with the development of space navigation,
requiring a computing capacity beyond the ability of the human
brain, shows the difference is not only quantitative but qual
itative as well. The comparison of moveable type with modern
publishing based on the computer, optics and automation illus·
trates the differences as well as the new potentials, together
with the rapidity of change. It ~eems as though the very nature
of the phenomena shifts as we attempt to study it.
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It is possible, however, to attain some understanding of
the phenomena by studying selected characteristics at different
levels of development. When we do, we become aware of criti.
cal differences in the evolution fl'om primitive and craft tech.
nology to modern or contemporary technology. The behavior
and effects have been, and are, distinctly different at each
stage in man's history.

During the primitive and craft eras, technology was a part
of the culture but not a dominant factor. Man had technologies
but they were mostly local with little technical information
communicated between groups. Early man applied his technology
in limited areas and only a small portion of the day was given
to technology. Whether man adopted a new technique or tech·
nology was a choice he could make. Also, as we know from the
history of technology, the primitive and craft eras evolved
slowly. Man had time to adapt as he discovered new ways of
doing, thinking and acting and as he engaged the creation of
new possibilities and the determination of what was to be. The
impacts of technology upon man and society were minimal, and
the time, speed or distance required for a given event to reach
a critical mass was insignificant compared to today.

Modern technology, however, based on the collection and
organization of knowledge, the systematic analysis of knowledge
and the publication and wide distribution of knowledge has
not just altered the equation; it has created an entirely new
equation with many new variables, new realities, new options,
new alternatives and new choices.

The technology of today is a different phenomena from
the technology of our recent and distant past. Today's tech·
nology requires an interconnecting network of supporting ser·
vices-mandating new skills, new occupations and new social
patterns. The new technology has created a pluralistic society
of great diversity, while at the same time giving primacy to
unity, proce s, information, learning, knowledge and interrela·
tionships. There is a tendency for all people everywhere to apply
the same procedure to the solution of technical problems, there·
by creating a universalism.

The increasing power of technology, the rapidity of change
and increasing populations combine to form an explosive, dis
ruptive force within society creating consequences we can only
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imagine. In earlier times, technology was largely an individual
matter with individual choices impacting on other individuals
within specified environments; today, the consequences of in·
dividual decisions and choices coupled with the power of tech.
nology have created and are creating social and natural disas
ters. The time to reach a critical mass has been shortened and
the reaction more like electromagnetic waves with many con·
sequences in different locations and at different times. The es
tablishment of equilibrium is more difficult.

TECHNOLOGY AND EDUCATION

Institutions such as education, created in earlier times, fail
to adjust and for obvious reasons. The institution of education
was created to provide stability and equilibrium within society.
However, it has become a mismatch and, in some cases, alia·
bility both in developed and developing countries. Education,
tied to tradition and the status quo, provides its future citi
zens with the tools of another era and many times denies
access to the tools required to function effectively in a modern
technological society. This is done by the very institution that
is charged by society to prepare people for living in their cuI·
ture, a technological culture. Why is this so? The answer is
rather obvious.

Many, is not most educators treat technology as something
apart from the daily affairs of man. By doing so they turn the
control of a powerful tool over to a regime of experts. They
deny their students access to the very knowledge and tools so
vital to creating, managing, regulating and directing technology
for their benefit as well as others. They visualize technology
as an "object" and not a "subject," as something "out there"
but not really important to life and living and thus inappro
priate for study. It seems that educators are not aware of tech.
nology, let alone engaged in the study of it. They insist on the
study of the behavior of plants, animals, molecules and the his
tory of man politically but not technologically. Technology seems
to be an abstract man has created which exists outside the
sphere of the awareness of educators.

One result of this separation of technology from life is the
alienation and estrangement of man from society. Man has
become alienated to a world which is unresponsive to him. He
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is faced with a technological world evidencing a scope and com.
plexity he cannot comprehend. l\fodern technology and its tools
require other than common or folk knowledge and understand.
ing if they are to be l'esponsive to man, as wel'e the tools and
techniques of earlier times,

Technology has been one of man's main modes of expression.
Yet today great masses of people al'e denied access to its tools.
The tools of technology have become the pl'operty of experts
and are under their control. Thus, the sophisticated tools of
technology and the kno\vledge of how to use the tools have
become a commodity, bought and sold on the market place to
the highest bidder. The contl'ol of society has been gradually
placed in the hands of a select few, thus alienating great masses
of our citizens because of the unresponsiveness of the tools
and the system to their needs and desires.

What one begins to understand about the technology of
today is that it i and has been created and controlled by some
men, not all men. In addition, the common man and many of
his institutions perpetuate a narrow or l'estricted pel'ception
of technology, if not a fal e conception based upon realities
that no longer exist. There may be, as Skolimowski (p. 35) sug·
gests, several conceptions of technology best understood as a
series of concentric circles with the smallest circle represent·
ing the narrowest or most restricted view of technology.

One's level of technological awareness and pel'ception can
be conceived as an expanding order of increasing complexity.
Technology can be described as:

1. The totality of all man·made tools;
or

2. The totality of all man-made tools and their function
and use;

or
3. The totality of all man-made tools, their function and use

and the material results of their application (technological
products) ;

or
4. The totality of all man·made tools, their function and use,

the material results of their application (technological
products) and the social impact of these products;

or
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5. The totality of all man-made tools, their function and use,
the material results of their application (technological
products), the social impact of these products and the in
fluence of technological change on the life of particular
individuals and societies and groups.

It is evident that most institutions within society, including
education, conceive of technology in a restricted sense, primarily
in categories one and two, with an occasional recognition of
category three. Thus, most school programs satisfy their per
ception of technology by offering courses in tool using and
material processing based on the era of the early industrial
revolution or by pursuing programs in occupational training
or career education.

The low level of awareness and interest in technology,
coupled by indications of resignation or alienation on the part
of students and citizens, portends future social and political
changes that may be irreversible.

Educational institutions have, for the most part, rejected
the study and investigation of one of man's most creative in
tellectual endeavors-technology. Over the years, the evolving
technology, with a new and expanding knowledge base, has
transcended most educational efforts and the competence of
the average citizen. Although we study politics, poetry and
philosophy for the purpose of understanding our culture and
ourselves, for some reason we reject the study of that phenom
ena within our culture which is the prime force in shaping
our social milieu.

INSTITUTIONAL AND SUBJECT CONFLICT:

Education and technology are in conflict. Technology is
supposed to improve man's life but it does so only by disrupt·
ing the continuity of society by systematically creating change.
Education, as an institution, aims at continuity and stability.
Traditionally, education has stood at the gates, pre erving tra·
dition and culture, while man pursued the evolution of his
technology outside the gates through innovation, invention, dis·
covery, and risk.

If institutions, such as education, moved in perfect harmony
with the society and its evolving technology, there would be no
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conflict. But this has not taken place. The position of educa
tional programs and systems has become untenable because of
advances in human knowledge. The problem is one of percep.
tion on the part of those within society who manage the in.
stitution of education.

Man has created new tools. He has altered his potential.
He has made it possible to do things differently. In doing so,
however, he has created many discontinuities. And education
as an institution, rather than reorganizing to take advantage
of the opportunities for man and society created by the develop
ment of new tools, seems to have structured itself to resist
change.

It is interesting to note that during the establishment of
programs of education for the common man, education was a
disruptive force within society. The young became educated and
teachers of their parents, creating a "younger generation" in
conflict with an "older generation." Today, education is dis
ruptive, not because it leads and provides the knowledge and
tools necessary for man to engage life and living in a tech·
nological society, but because it lags and deprives. Education
has become, for many, a sterile existence. Rather than freeing
man, it has enslaved him and made him unfit and unprepared
for life and living in an age of cybernetics and unprecedented
potentials. The educational system has muted man's awareness
of his ignorance and pursued the policy of machine-tooling him
into a marketable commodity in a narrow speciality.

Schooling, Illich notes, has turned knowledge into a com
modity and denied man access to reality by denying him ac
cess to the tools of his culture. And we find, as we study the
Man-Society-Technology equation, that knowledge of social,
psychological and technological systems, together with access
to tools and the know-how in their use, are absolutely essential
if man is to control his environment, establish equilibrium and
attain his full potential as a human. It is, therefore, absolutely
essential that education in a technological society provide access
to tools and reality.

ACCESS TO TOOLS

Today man lives in and is continually exposed to the tech·
nological environment. Yet, many lack a true understanding and
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comprehension of this environment. Some even take pride in not
knowing about technology. They treat technology as if it were
an object, something to be handled and manipulated as the
early craftsman handled and shaped a piece of wood or metal.
As a consequence, Koestler maintains, they "utilize the products
of technology in a purely possessive, exploitive manner without
comprehension or feeling." In the process, technology has be·
come alien to man and he has been alienated by it. Many con
ceive it as unnatural and artificial. They have no control over
their lives in this strange environment because they do not
know what the system is. Nor do they have the required knowl
edge and access to the tools. They have acquiesced. They lack
interest in and an accurate perspective of the new environment.
They take a pride in not knowing. And this psychological cover·
up contributes directly to their loss of access to the tools and
knowledge of the technological society. Without access to tools
and without knowledge, man effectively loses control of his
technology. And the institution of education, through its reo
stricted vision of reality, perpetuates the system of ignorance
through its pride in not being involved with technology and
the new reality. Thus we create and continue to develop citizens
entirely dependent on science and technology, but ignorant of
both. The system creates, as Koestler notes, men who lead the
life of urban ba1'ba1'ians, totally ignorant of the culture which
supports them.

Man does seem aware, at least superficially, that civiliza·
tion has progressed in the last hundred years or so from an
agricultural society to an industrial-technological society. He
is, however, unaware that the change which has taken place is
more than a change in the outer appearance of tools. An en·
tirely new phenomena has been created.

Skolimowski stresses the difference between Technology
with a capital "'1''' and technologies with a lower case ·'t."
"Technology," he notes, is a specific embodiment of technologies
and its fundamental characteristics cannot be grasped by exam·
ining the features of particular technologies such as welding
technology or vacuum forming technology. The whole is thus
greater than its parts. This means that man must develop a new
perception, a new mentality, if he is to control the new Tech
nology for the benefit of all men and not a few men. It means
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that we must redefine the function of education and that our
educational system must be restructured and focus on ques.
tions of the behavioT alld cont1'Ol of Technology fO?' man,
rather than the question of the behavior and control of man for
technology through occupational training and career education.

Some men, those who created and developed the technologies,
comprehend and understand the physical forces and principles
which provide stereophonic sound, linear induction motors and
color photography. They know and understand and can control
these devices. But the issue is not the control of a single techni·
cal device; the issue is the understanding and control of the
behavior of Technology as a major force for change within
society. It is not only the study and comprehension of the be·
havior of the technical elements, but the social/cultural ele
ments as well. In essence, it is the solution of the Man·Society
Technology equation. It is a study of the behavioral chamc
tet'istics of technological systems. The concern is with the dy·
namics, It is not a concern of what a thing is but what it does.
It is an attempt to gain knowledge, to gain control and thereby
attain mastery over the tools of Technology for man.

The aim is control, to turn uncertainty into risk, to be
able to predict the consequences of our actions in the use of
Technology. Technology can be a powerful tool for man if he
is educated in the use of the language and the tools. The com
plexity of the problem is immense and can only be solved when
man develops an awareness and comprehension of the behavior
of social, psychological and technological systems and the in
terrelationships. He needs to become aware of the behavioral
consequences through if-then statements. Finally, he needs to
consider not only the question of controlling Technology, but
of controlling his own actions as a critical element within the
system. For only by disciplining himself, as well as Technology,
can man become free.

There is a direct relationship between man's tools and the
satisfaction of man's needs-from the most basic physiological
needs to the attainment of self·actualization. Man has altered
his potential for attaining an ever higher level of need satis·
faction as he has changed his Technology. He has altered his
potential for becoming more human. However, denial of access
to the tools of the new Technology and to the knowledge neces-
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sary to utilize the tools limits man's potential of becoming a
full human being. Yet, man's access to the tools of modern
Technology has been limited, and for many, denied entirely,
as have the skills and know·how for the effective utilization of
the tools.

Man is many times denied the freedom to conduct his own
education and shape his own future because the tools which aid
the process are scarce and limited to a few. Technology, it
seems, has become too important to trust to man. Man's tools,
Illich (p. 48) reminds us, have been socialized without consid
eration of the question of the socialization of knowledge and
know·how in their use. The control of tools, such as the com·
puter, has passed quietly and effectively to a few ,,,ho ha\'e
created special organizations that "render access to know·how
formidable and forbidding." (Illich, p. 48)

Man is thus alien to the very element within his culture
which can aid him in reaching his highest level as a human
being-his Technology. Not only has man acquiesced and per·
mitted his tools to be socialized but he has permitted his think
ing to be socialized also. He has created institutions called "think
tanks" which do his thinking and planning for him. Decisions,
it seems, have become too important to trust to the general public.

Thus, even before the general public has become fully aware of new de
velopments, the technocracy has doped them out and laid its plans for
adopting or rejecting, promoting or disparaging. (Roszak, p. 7)

The urban barbarian, created by an educational system
which denied him access to knowledge and tools and muted his
interest and awareness, is effectively shaped and controlled by
those in command of the tools and knowledge of the new Tech·
nologies. Technology has become less and less responsive to his
needs and those of his society. He is a part of the enterprise
but not a participant.

PARTICIPATORY TECHNOLOGY

What is the solution to the dilemma man has created for
himself? Carroll (p. 647) suggests participatory technology.
He believes participatory technology is one ,..ray of making Tech.
nology more responsive to the felt needs of individuals and
society by:
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..• the inclusion of people in the social and technical processes of develop
ing, implementing, and regulating a technology, directly and through
agents under their control, when the people included assert that their
interests will be substantially affected by the technology and when they
advance a claim to a legitimate and substantial participatory role in its
development or redevelopment and implementation.

The concept seems valid but will not work in our present
society. It will not work because the great mass of our citizens
are not educated for participation. Their role as non-participants
has been instilled effectively by the educational system. To par
ticipate effectively requires that an individual have faith in
himself and fundamental knowledge about technology and tech
nological systems.

Participatory technology presupposes freedom, knowledge.
and tools; freedom to act and knowledge and tools with which
to act. These are the preconditions, it seems, if man is to again
become part of the process with a sense of intelligent participa.
tion and not alienation.

PHILOSOPHY, VALUES, ATIITUDES

The problem also involves the question of man's attitude
towal'd life and his pUl'pose for being. It is a question of
philosophy and values. Today, the value which permeates the
entire society is progress. There is a fixation on progress.
Man believes, as Bently Glass states, that man cannot really
enter a Golden Age of equilibrium but, because of his nature,
must face new challenges and quests and Endless Horizons if
he is to avoid boredom. Glass believes the Golden Age would
soon look tawdry if there were no Endless Horizons. He does,
however, question whether endless progress is possible, and if
not, calls for a man who can transcend his present nature and
live in a society in equilibrium.

Most scientists and technologists are progress oriented.
They see progress as the only solution to increasing the quality
of life for the millions of poor. They believe that bigger sys
tems, more powerful tools, and better communication systems
will produce more, until ultimately there will be enough left
over to share with the poor. (Ehrlich, p. 46) They do not con·
ceive technology in the control of the common man or the use
of technology by the common man to understand his environ-
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ment better, to shape it with his own hands and to attain full
intercommunication to a degree never before possible. (Illich,
p.48)

The focus, rather, is on the use of technology for the con
trol of other men rather than the control of technology for the
benefit and self-actualization of all men. We have developed
the attitude that the "good life" is attainable only when one
is in a dominant situation. (Landers, p. 224)

The fact that societies tend toward consistency, harmony,
balance and equilibrium seems foreign to current thinking. Yet,
the question of control is not a question of dominance. It is a
question of knowledge about the behavior of systems. It is a
question of homeostasis, of equilibrium. It is a question of at
tainment of given conditions. It is a question of symbiosis as
it concerns the l\1an-Society-Technology equation and the natural
environment. It is a question of relationships and consequences
among elements. It is a question of choice, both quantitatively
and qualitatively, as it affects man's life and living. It is a
question of direction and of behavior to attain a given direction.
Control, therefore, is ultimately a question of philosophy and
values about Man-Society-Technology.

NEW TOOLS-NEW CHOICES

The power and potential of technology-both creative and
destructive-have presented new problems to man with respect
to his philosophies, his values and his institutions. The result
is that some men are questioning their concept of progress.
They have found that progress can be measured by a number of
dimensions-political, social, cultural and spiritual as well as
economic. (Thurow, p. 45)

It has also been determined that technology can be utilized
in many different ways-that man has a choice. Although some
have lost faith in knowledge and technology and would abandon
the intellectually rigorous life and return to the supposedly
more tranquil and certain existence of early agriculture, others
favor the redirection of technology to meet genuine human
needs. (Ehrlich, p. 46)

The issue seems to be one for which education has not
developed successful alternatives. Most educational programs
have focused on the past, the here and now and on meeting
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rather specific vocational and occupational needs. The problem,
however, is one of preparing people to engage the question of
determining meaningful social policies for the future. It in·
volves, as Brzezinski states: "the e:rplicit definition of social
purpose." (p. 309) What is being asked is that man engage in
questioning that which he has taken as a given, the future of
man and society. This requil"eS a new mentality, a different way
of perceiving. It requires that all men involved in determining
the questions and their answers have knowledge and tools ade
quate to the task. It means a comprehension of the concept of
system and the understanding that everything affects every
thing else. The new mentality requires a comprehension of
problems and issues in terms of systems, interactions and inter
relations. The goal of education should be to provide individuals
with the means to find order in a complex universe and to attain
the knowledge, skills, tools, attitudes and values required to
participate successfully in deciding the future.

Central to establishing new programs of education which
will provide access to knowledge and tools necessary for deter·
mining and controlling the future is the question of implementa
tion. Schon (p. 47) stresses:
We have spent intellectual energy on invention and research, on the
development of new social policy, and on the critique of existing social
policy, whereas the issues before us have been centered around our in
competence to carry out any programs of change at all.
We do not know how to engage in change. We do not know how
to make decisions. We do not know how to move from problem,
to solution, to action in the establishment of meaningful social
policies. Our educational systems protect the status quo. They
are not concerned with change or education for change. This
kind of attitudinal and value orientation, directed to the prep
aration of people, not as citizens deciding and capable of action,
but as career-oriented workers incapable of action, portends
serious consequences for the future-a future in which the
power and potential of technology continues to increase and the
proper functioning of each and every part becomes more cru
cial to the whole.

Citizens deprived of knowledge of the 1\Ian-Society-Tech
nology equation, denied access to tools and educated for non
participatory roles cannot be involved in solutions.
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Yet we maintain the myth of a democratic technology at a
time when the consequences of choice by each and every citizen
become more and more critical. We encourage individual par·
ticipation without providing the knowledge or tools to make
intelligent contributions. We make social decisions in the use
of technology without adequate information. We follow Pl'O

cedures used when technology was less powerful and the conse·
quences less finaL

If we believe that we, as citizens, should participate in deter
mining the future of society, then we must educate ourselves to
do so. The system is too complex, interrelated and interdepen
dent not to do so. And the characteristics of a technological
society indicate the equation with respect to error and failure
has been greatly altered. Failure in a complex modern society
is of far greater consequence than in earlier societies. In earlier
times the technology was not as powerful, dependency on multi
ple subsystems not as great. In earlier times if the system was
disturbed, it returned to equilibrium in a relatively short period
of time. Today, this is not true.

. . . our very survival becomes dependent on the absence of failure in the
major sub-systems on which society depends. Among- them are power,
communication, transport, health services, food and peace keeping. (Brans
comb, p. 974)

CHOOSING A FUTURE
Technology has always provided man with new choices and

more options. Increasingly the consequences of man's choice
of options has been more critical and more final.

Today, there are many options associated ,vith the phenom
ena of technology and the institution of education. The options,
however, involve philosophical questions, not technical. The op·
tions concern values and direction and can be arranged on a
continuum and developed into a series of if-then statements
dependent on the choices made.

When this is done, the issue is greatly simplified. The
question becomes one of control; its nature and range of par·
ticipation within the population. It is a question of the control
of the behavior of the system in attaining equilibrium within
the technological system rather than immobility and regression
or disruption and ultimate destruction.
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The criterion for judgment is man and his level of partici
pation within the system. It is a function of choice based upon
assumptions about the nature of man, the nature of society
and the nature of technology. (See Figure 1.)

If we can locate our desired level of participation on the
"continuum of choice," then we can determine the quantity
and quality of our options, freedom and control. Our choice
will determine answers to such questions as:

1. The degree of socialization and control of tools.
2. The degree of socialization and control of knowledge and

know·how.
3. The character and behavior of educational systems.
4. The character and behavior of technological systems.
5. Man's level of options, freedom and control.

-Fewer Options -More Options
-Less Freedom -More Freedom
-Less Control -More Control

Low 1-1------------------------ll High

• Range of Participation

Figure 1. Continuum of Choice
•

The character and nature of education and technology are
thus a function of choice.

If we choose answers which direct our energies toward
more freedom, more participation and more options, then it is
imperative that education, at all levels in a technological society,
incorporate the Study of the Behavior of Technological and
Social Systems, provide access to the tools of technology and aid
all citizens in obtaining the knowledge and know·how necessary
to pursue these goals to the level required for the system to
function most effectively, and for man to attain the most hu·
mane existence ever.

Regardless of the position we choose on the continuum of
choice, if education as an institution is to meet the needs of
citizens in a high technology society, it is imperative its stance
be altered and rather than direct attention to the past and
what was, or the present and what is, that the focus change
to the future and what is to be.
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CHAPTER THIRTEEN

Industrial Arts:

The Study of

Industrial Technology

Donald F. Hackett
Chairman, IndustTial Arts

Georgia Sonthel'n College

It may be argued that tool making and tool using started
the long process of evolvement that resulted in Homo Sapiens,
modern man, and civilization as we know it today. Washburn
explains this concept when he states that:

... it appears that man-ape creatures able to run but not yet walk on
two legs, and with brains no larger than those of apes now living-had
already learned to make and use tools. It follows that the structure of
modern man must be the result of the change in terms of natural selection
that came with the tool-using way of life .... Tools, hunting, fire, com
plex social life, speech, the human way and the brain evolved together to
produce ancient man of the genus Homo about a half a million years ago.
(p. 3)

It would seem, then, that when man-ape creatures stood up
so they could better use tools, they laid the foundation for the
evolvement of both modern man and technology. Man is, there·
fore, a producer of technology and a product of technology.

Technology has been the dominant influence in the process
of man civilizing himself. It continues to dominate our lives.
Our culture is distinctly technological. Technology is an integral,
central, part thereof.
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The term "technology" comes from two Greek words mean.
ing the study of art or skill. The dictionary defines it is a
study of the arts of industry. Dewhurst (p. 834) states that
technology is the "accumulated knowledges, techniques, and
skills, and their application in creating useful goods and ser·
vices ... Technology, in fact, can be thought of as the primary
resource; without it all other resources would be economically
nonexistent." Kranzburg (pp. 4.6) states that "... technology
is man's efforts to cope with his physical environment ... It
deals with human work, with man's attempts to satisfy his
wants by human action on physical objects."

Technology, for educational purposes then, is a study of
man using mind, materials and energies to create his own en
vironment by controlling and using nature. It includes agricul
ture, manufacturing, medicine, services, communication, con-
truction, transportation, mining, management, homemaking

and every other way in which man satisfies his material needs
and wants.

Education in the United States purports to transmit our
culture to the young. Since our culture is distinctly technologi.
cal, it follows that there should be a technological element in
education. An examination of most school objectives reveals
some recognition of this responsibility. However, an examina·
tion of the curriculum reveals an almost total neglect of the
very essence of both man and culture-technology and the con·
sequent world of work.

This neglect of technology is not too difficult to understand.
Formal education was introduced after man found he had
leisure time; when all of his waking hours need not be occupied
in searching for or producing food. The prime function of this
education was to prepare one for a life of contemplation,
leisure, and luxury, the antithesis of that which the applications
of technology involved. The 3 R's, education, leisure, respect,
wealth, all become intenvoven in the minds of the masses. This
cause·effect relationship included no concern for technology
because technology had always been with us and technological
changes occurred so slowly their impact was barely discernible.
Consequently, the school's concern became that of providing a
study of the humanities and sciences for a 'elect few.
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When manual training was introduced, it was advocated as
a form of trade training. Later, its general education values
were stressed. Industrial Arts continued the emphasis on the
general education values of a study of industry-usually trades
or crafts. Vocational Industrial Education was introduced in an
attempt to meet the demands of the labor market and the needs
of a growing school population. Both programs had real values
for some students at the time of their introduction, but both
failed to keep up with and reflect the changes produced by the
very discipline with which they purported to deal-technology.

Technology is a body of knowledge, a discipline, that may be
organized for study. The purposes for the study may be differ
ent and the emphasis may be different for different groups of
students, but all students today need some orientation to tech·
nology. This orientation must, however, reflect the technology
of the twentieth century. According to Drucker (p. 39), this
technology :

... embraces and feeds off the entire array of human knowledges, the
physical sciences as well as the humanities .... Equally important and
equally new is the fact that everyone of the new emerging industries is
squarely based on knowledge. Not a single one is based on experience ...
they will employ predominately knowledge workers rather than manual
workers ..•. The productivity of the worker will depend on his ability
to put to wurk cUllcepts, ideas, theuries-that is, things learned in school
rather than skills acquired through experience.

The citizen of tomorrow, the student of today, needs a
school curriculum that will help him develop to his maximum
human potential. A curriculum based on facts and a naITO\\, study
of a few disciplines can hardly accomplish this end. Education,
then, should become the total integration of all subject matter
of all knowledge-directed toward the goals of developing the
basic skills which make man human. Some of these basic skills or
kinds of human behavior are:

Reading Interpreting Evaluating
Writing Organizing Participating
Speaking Analyzing Studying
Computing Planning Cooperating
Listening Judging Creating

These basic skills are perpetually salable. They are essential
for successful living in our culture today and tomorrow. They
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are not the exclusive property of or peculiar to any single sub.
ject now a part of the school curriculum. They may and should
be developed in every school experience provided. Subject mat
ter, then, becomes the vehicle through which these important
outcomes are produced. Curriculums can, therefore, be developed
to meet the interests as well as the needs of students.

Curriculums containing 20th century technology should be
organized so as to contribute to the development of the basic
skills listed above and provide for the development of others
such as:

Designing Testing Sketching
Inventing Operating Cutting
Depicting Constructing Shaping
Experimenting Assembling Forming
Developing Disassembling Finishing
Diagnosing Maintaining Measuring
Managing Installing Controlling
Procuring Adjusting Scheduling

These competencies are identifiable with what is commonly
known as industrial technology. The list is not exhaustive; there
are others. Furthermore, there are similar and also different
competencies in the other divisions of technology: agriculture,
medicine, etc. The point here is that these are distinctly human
aptitudes which education can and should develop. Units of in·
struction, even courses, could be established in each. Traditional
subject matter and knowledge would then serve only an an·
cillary purpose in the development of these aptitudes. Some
traditional subjects would probably completely disappear from
the school curriculum. In this context we would have teachers
of designing, inventing, depicting, experimenting, etc., rather
than teachers of history, mathematics, woodworking, drafting
and the like.

This concept of education is probably too radical to find
acceptance by many. However, the idea that school programs
can and should be designed to develop human potential for the
world outside the school should be readily acceptable. Several
approaches and methods suggested for industrial arts in the
past decade have reflected much of the above rationale. Courses
in Research and Development, Design, Communications, Manu
facturing and the like are embodiments of this point of view.
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Technology and the associated world of work should be a
part of education at every level. In the elementary grades, it
should be an element of an integrated whole that deals with
man providing for his food, clothing, shelter, transportation,
communication and other material and environmental needs.
Constructional activities should be employed to enrich the com·
mon learnings program.

Since subject matter courses and departmentalization will
continue to characterize education for some time, industrial arts,
as a subject, should begin at the junior high school level. Here
the students should be introduced to a broad study of industrial
technology for the following purposes:

1. To develop insights and understanding of industry and its
technology in our culture.

2. To discover and develop interests and capabilities in tech.
nical and industrial fields.

3. To develop the ability to safely use tools, materials and
processes of industry to solve technical problems.

Ideally this study should be provided on each grade level
of the junior high school. Courses should be designed to develop
the basic skills as well as concepts concerning man's achieve·
ments with mind, materials and energies in areas of technology
such as manufacturing, communications, construction and trans
portation. In addition to technical, consumer, social-cultural and
recreational content, each course should provide an orientation
to the principal occupations involved. Students should be in
volved in activities that help them to understand the oppor
tunities and working conditions in these areas and that assist
them in relating their own assets and liabilities, interests and
aptitudes, to the requirements therein. Simulated work exper
iences provided in this way may be superior to the limited
experiences actual on·the·job involvement permits. Conceptual
models of the four areas are presented as Figures 2, 3, 4 and 5
and appear at the end of the chapter.

Courses may be organized to fit a quarter, semester or aca
demic year plan of scheduling. During the transition period
General Industrial Arts courses should be reorganized to include
these studies rather than woods, drafting, metals, electricity,
etc., as has been the practice. Figure 1 depicts industrial arts
in grades 7-12 and reflects this transition or evolution.
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Figure 1. Industrial Arts in Perspective.

Career development is an important function of education
and junior high school industrial arts, as well as every other
subject, has an important role to play. The teacher and the
school counselor should work together to help young people begin
to understand themselves and the opportunities and require
ments of the world of work.
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People Oriented
Thing Oriented
Data Oriented

Occupations
Creators (inventors)
Organizers (leaders)
Operators (followers)
lVIaintainers

There is no justification, however, for young people being
pushed into making a specific occupational choice. At this stage
of their development they should begin to identify themselves
as fitting, more or less, into one or more of the following cate·
gories of occupations and world of work divisions:

WOTld of WOTk Divisions

Agriculture, Forestry, Fisheries
Mining
Construction
Manufacturing
Transportation
Communications
Trade, Wholesale·Retail
Finance, Insurance, Real Estate
Personal Services
Government

As the students move into the senior high school years,
teachers and counselors should help them further refine their
self-understanding in terms of education and the world of work.
Industrial Arts should provide an opportunity for those who
have an interest in industrial technology to continue this process
of refinement. This means, then, that a variety of developmental
activities should be provided in industrial arts and in the other
areas of the school program.

Students who identify with leadership and invention in in·
dustrial technology and who possess the required aptitudes
should be challenged along these lines. Industrial Arts courses
dealing with pl'oblems in product, facility, network and systems
planning, design, management, research and development should
be offered for this kind of student. Courses in English, mathe
matics, science, etc., should also relate to these students' needs,
interests and activities.

In schools where students are grouped in "college prepara·
tory" classes, provision should also be made for the college
bound technology student. The accompanying chart illustrates
this organization. American Industries is a non·laboratory course
in which the origins and development, processes, products and
problems of industry are studied. Students are involved in
readings, discussions, investigations of technological problems,
reporting, demonstrating and otherwise studying industrial tech-
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nology. The Engineering Drafting course is planning and de·
sign oriented. The techniques of drafting are taught as they
apply to the solutions of a wide range of systems design and
management problems. The Research and Development course
is an "honors" course for those students who can propose an
invention or innovation requiring the use of tools and materials
in its development. In any school, these college bound students
may be dealt ,,,ith on an individual basis, either in or outside
of any regularly scheduled class.

The ::;tudents who exhibit operator (follower) and main·
tainer category qualities should similarly be provided for. In
addition to assisting these young people in further identifying
the area of industrial technology that interests them most,
they should be aided in developing to the limit of their abilities
the aptitudes that will permit them to enter fmther education
and the world of work with the highest probabilities of success.

For some students this will, of necessity, be short term,
specialized, intensive training. These are students with handi·
caps of one sort or another who will leave school early or be
incapable of benefitting from the regular school program. These
students are already being identified in the elementary grades.
The chart reflects an ungraded provision for their needs under
the heading "Special Education". The repre'entative informa·
tion topics and activities identified are not industrial arts
offerings, but may be taught or supervised by an appropriately
prepared industrial arts teacher.

The maj ority of tndents who are interested in industrial
technology will best be served by a study that continues to
develop the basic skills identified earlier. With the orientation
and exploration provided by the aforementioned junior high
school program, these students should be guided into a second
level, one period per day, study in one or more of the areas of
manufacturing, communication, construction and transportation.
These course' should provide a study in greater depth than the
junior high school level in the systems and applications con·
cepts shown on the conceptual models (Figures 2-5). Greater
emphasis should be placed on the technical and occupational
content.

These courses require that senior high school laboratories
be designed to provide for this kind of instruction. A manufac·
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turing laboratory should include tools, equipment and materials
for planning, processing, testing and research with a wide range
of materials. Woods, metals and plastics should, of course, be
provided, but provision should also be made for other materials
including those of the textiles and the chemical process indus
tries. Furthermore a large clear area should be provided in
which plant planning and layout studies may be tested and
applied. This feature requires a highly flexible po\ver and ser
vice supply system and a storeroom for the machines, conveyors,
etc., that will be arranged according to the plan.

The construction laboratory should be characterized by a
large open area and several large storerooms. Equipment should
be portable. The laboratory should open onto a large outdoor
site for certain site development and construction activities.
It should provide equipment for carpentry, cabinetmaking,
plumbing, electricity, masonry and the like. With careful plan
ning, manufacturing and construction courses can be provided
in the same laboratory.

The communications laboratory should provide for a study
of the "systems" and "applications" shown on the conceptual
model in Figure 4. Similarly, the transportation laboratory
should provide for the "systems" and "applications" shown on
Figure 5.

Each laboratory should provide seating and a full range of
audio-visual materials for class instruction. Also, provision for
independent study and research should be made including a
small library of printed and programmed instructional materials.

The introduction of this program does not depend on the
availability of new facilities as described above. Existing labo
ratories such as woods, metals, drafting, electronics and auto
motives may be used. The important element is the course con
tent and activities provided. As experience and opportunity
permit, these facilities may be renovated and new facilities
built to better serve these new courses.

Students completing one unit of this second level study of
industrial technology may choose to study in the other areas
during their remaining years in school. Others will wish to
continue their study and seek a degree of specialization in that
which the second level helped them identify.
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Those students who wish to begin specializing should have
the opportunity to study in still greater depth clusters of "appli
cations" indicated on the conceptual models. This study should
be offered on a two-period-per-day basis. Clusters should be
provided in manufacturing, communications, construction, trans
portation and services. The same facilities as used for the
second level courses may serve this third level.

The manufacturing cluster should permit a student to spe
cialize in the areas of his interest and at the level his aptitudes
permit. Thus, some students may concentrate in organization
and management and /or product design and development; others
might concentrate in machine operation, sheetmetal layout and
development, welding, research and development and the like.
Technical, occupational and career study should receive con
tinuing emphasis.

The communications cluster should permit concentration of
study in the "applications" shown. The construction cluster and
the transportation cluster should similarly permit in-depth study
and/or skill development in the chosen area. The services cluster
should provide a study of the care and maintenance of a wide
variety of home and industrial appliances and mechanisms.
Occupational and career study should develop understandings
of the opportunities and requirements of the career including
establishing a private business.

Teachers capable of handling these clusters are not generally
available. However, both in-service and pre-service teacher edu·
cation programs can produce individuals who could provide in
struction and guidance at the level these students might benefit
from. Work experience in several areas of a cluster may be
desirable, but seems to be an impractical, inefficient way to
prepare the kind of teacher needed. The training program for
the teachers should develop sufficient skill that the operations
may be taught at a level suitable for the students involved.
During the transition period, team teaching and resource persons
should be used extensively.

Students who complete a cluster may choose to study a
second cluster in their last year in school. Others may choose
to enter a co-op work experience program conducted by a
qualified coordinator.
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Upon graduation from high school some of the students
will enter the labor force; some will enter vocational-technical
schools, colleges and universities to obtain specialized prepara
tion or professional degrees in engineering, industrial manage·
ment, marketing, science, economics, teaching and the like.
Ideally the college program will continue the process of apti
tude development and world of work orientation that was begun
in the elementary grades.

Experience has taught that success in college, and in life,
is not determined by the track or sequence of courses one has
studied in school, but by the extent to which he has developed
the basic skills of human behavior identified earlier and how
well he can apply them in educational or real·life situations. The
program of industrial arts described here is intended to provide
for the development of these basic skills and to acquaint the
student with several areas of our technological culture in which
they may be applied.
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Extensive materials are available which relate the authors'
rationale for and program of junior high school industrial arts.
Principally these include the document A Rationale and Stnw
ture for Industrial Ads Subject Matte?" (IACP, 1966), the in·
tegrated instructional systems titled The World of Construction
(IACP, 1970) and The Wo1'ld of Manufacturil!g (IACP, 1971),
and the Final Report (IACP, 1971) of the Industrial Arts Currie·
ulum Project. This chapter is based upon these materials, plus
an unpublished presentation for Phase II of the Texas Industrial
Arts Curriculum Study (Lux, 1970) and an article in the journal
Theory Into Practice (Lux and Ray, 1970). This chapter is based
on these writings, but here the major concern is with the nature
and purpose of a logically defensible upper-secondary school
program of studies in industrial arts. The chapter is organized
according to an outline suggested by the editor of this yearbook.
It begins with philosophy or speculations about the nature of the
body of knowledge from which industrial arts subject matter
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may be drawn and with regard to the objectives to be served. It
continues with psychological considerations and program details.
It concludes with behavioral outcomes to be sought.

PROGRAM RATIONALE

A working philosophy for industrial arts might appropriately
begin with a concern for the nature of knowledge as a context.
Only then can a meaningful sub-element of knowledge, such as
industrial arts subject matter, be discussed. This point of view
rests on the assumptions that: (1) to provide for the most
effective and efficient transmission of knowledge, the educator
should codify and structure disciplined bodies of knowledge and
(2) the structure of a body of kno\,,'ledge can be developed before
the total curriculum is designed.

Aristotle, the first great systematizer, named three classes
of knowledge: (1) the theoretical disciplines, (2) the practical
disciplines, and (3) the productiYe disciplines. The theoretical
disciplines were mathematics, natural sciences, and metaphysics.
The practical disciplines included ethics, politics, and human
conduct. The productive disciplines included the fine arts, the
applied arts, and engineering. (McKeon, 1947)

Knowledge gradually came to be perceived as restricted to
science and mathematics (Aristotle's theoretical disciplines). In
the nineteenth century Auguste Comte, father of modern posi·
tivism, proposed a classification scheme that was widely used
in place of Aristotle's. His positive hierarchy of the sciences
started with mathematics as the natural logic governing the
study of all subject matter. After mathematics came, in order,
physics, chemistry, biology, and the social sciences. (Cassirer,
1950) This organization has had a tremendous influence on the
teaching of science at both the collegiate and high school levels.

New classifications of kno\vledge continue to be proposed.
Hanna (1961) points out the remarkable similarity of present·
day classifications of knowledge in Western culture to the an·
dent Chinese system that divided knowledge into three cate·
gories-man.to-ihillg, man-to·mall, and man-to-spirit. These cor·
respond to our three classifications-natural sciences, social
sciences, and humanities. Hanna accepts the essentials of the
Aristotelian classification, but his system does not account for
the applied arts.
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Phenix (1964a) recognizes six realms of meaning that emerge
from the analysis of the possible distinctive modes of human
understanding: (1) symbolics, (2) empirics, (3) esthetics, (4)
synnoetics, (5) ethics, and (6) synoptics. The symbolics include
ordinary language, mathematics, and nondiscursive symbolic
forms. The empiTics include the physical sciences, the life
sciences, psychology, and the social sciences. The esthetics cover
music, visual arts, arts of movement, and literature. The syn
lIoetics encompass philosophy, psychology, literature, and religion
in their existential aspects. The ethics include various special
areas of ethical and moral concern. The synoptics include history,
religion, and philosophy. Phenix, too, is Aristotelian in his clas·
sification, and omits the applied arts and engineering.

Praxiology-The Science of Efficient Action

In outlining four principal classes of "speculation," E. Mac
cia gives explicit recognition to praxiology. The classes of specu
lation obviously relate to the subsequent classes or categories of
systematized knowledge. These types of speculation may be about
!m'm, events, values, and practices. Therefore, the scholar and
researcher deal with formal theory, event theory, valuational
theory, and praxiological theory. "Formal theory is speculation
with respect to structures Event theory is speculation with
respect to occurrences Valuational theory is speculation as
to worthwhileness Praxiological theory is speculation about
appropriate means to attain what is taken to be valuable". (E.
Maccia, 1965, pp. 4·5)

From the above four classes of theory, we propose four do
mains of man's knowledge: (1) descriptive knowledge, (2) pre
scriptive knowledge, (3) praxiological knowledge, and (4) for
mal knowledge.

The term used to identify the first domain, desc?'iptive knowl
edge, is sciences. The sciences seek and establish facts about
phenomena and events and describe their interrelation. Major
divisions of the sciences include the physical, biological, and
social or "hominological" sciences. (E. Maccia and G. Maccia,
1962, p. 3)

The second domain, pTescl'iptive knowledge, includes the
fine a?'ts and the humanities which seek to provide a system (or
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systems) of values-judgments as to whether phenomena or
events are true and/or good and/or beautiful. Literature, phi
losophy, and the non·performing dimensions of music and art are
the important divisions of prescriptive knowledge in higher edu
cation.

The third domain is the knowledge of pTactice or praxiology
-ways of doing which bring about through efficient action what
is valued. This domain is represented in higher education by the
professional schools and departments. Among them would be
medicine, journalism, law, marketing, education, dentistry, dairy
technology, and pharmacy. These applied or derived fields of
knowledge draw upon the formal, descriptive, and prescriptive
domains as necessary but illsufficient background for full status
in the practicing profession. Practice itself is also necessary for
proper training but, even with formal, descriptive, and prescrip.
tive knowledge, it is not sufficient. These disciplines demand a
clinical or professional body of subject matter.

The fourth domain is formal knowledge. The disciplines with.
in formal knowledge serve as tools for ordering all knowledge
and therefore could be considered as the form or arrangement
(syntactics) of the three categories presented above. Mathe
matics and logic are examples of such fundamental disciplines.

The sciences (descriptive knowledge), the fine arts and hu
manities (prescriptive knowledge), and mathematics (formal
knowledge) have had the longest history and the greatest accep
tance in education. Even a cursory examination of school cur·
ricula, however, reveals a lack of comprehensiveness of approach
even in these three domains. For example, psychology, philosophy,
and logic are not visible in the elementary and secondary school
curriculum.

Praxiology has been given less recognition in the formal
school than have the descriptive and formal domains. Histori·
cally, apprenticeship in the trades and crafts (education of an
informal or nonschool type) antedated the formal school. Several
occupation- or practice·oriented formal school subjects do offer
a study of selected practical arts such as agriculture, home eco·
nomics, business and office occupations, distributive education,
trade and industrial education, and industrial arts. However,
because of their recent arrival on the school scene and their
rapidly expanding and changing body of knowledge, they rarely
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have been organized to attain the goal of a systematic coverage
of man's knowledge of practice. Rather, they have been treated
primarily as selected practical experiences together with related
supporting principles of the formal, descriptive, and prescriptive
domains of knowledge. Almost no attempt has been made to
systematize the comprehensive body of knowledge of practice or
efficient action in these fields. In spite of this, they have achieved
a degree of success in the school curriculum, and in many com·
munities one or more of them are required of all public school
pupils.

A review of recent statements regarding the content appro·
priate for school education will substantiate the above claims.
Bellack reviews the stated positions of four leading educational
theorists, each representing a different philosophical and edu·
cational orientation. He concludes: ". . . there is substantial
agreement regarding the disciplines and broad areas to be in·
cluded in the program for all students: the natural sciences,
mathematics, social sciences, and humanities". (1961, p. 47)
Note that praxiological considerations are omitted.

BeUack (1964) wrote that there is universal agreement that
knowledge derived from organized inquiry is the stock-in-trade
of the school. But he suggests that there is also general agree·
ment that the school's responsibility extends beyond the or
ganized realms of inquiry and learning. The school must meet
the multitude of needs created by the society and culture. He
recommends that study "in the round" is appropriate for the
school and that the teaching of specific cognate disciplines (e.g.,
social sciences) and broad areas of knowledge (sciences on the
one hand, and humanities on the other) should be related to
human problems and their solutions. Although implied by the
phrase "human problems and their solutions," no explicit sup·
port is given to the study of knowledge of practice.

Phenix, in his Realms of Meaning: A Philosophy of the
Curriculmn fol' General Education, claims that:

.... the curriculum should at least provide for learnings in all six of the
realms of meaning: symbolics, empirics, esthetics, synnoetics, ethics, and
synoptics. Without these a person cannot realize his essential humanness.
If anyone of the six is missing, the person lacks a basic ingredient in
experience. They are to the fulfillment of human meanings something like
what basic nutrients are to the health of any organism. Each makes possible
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a particular mode of functioning without which the person cannot live
according to his own true nature. (Phenix, 1964a, p. 270)

It should be noted that Phenix indicates that these areas of
knowledge are minimal for the school program. In the same book
he discusses the differences beb\'een general and specialized
studies and between fundamental and derivative or applied
fields of learning. Phenix concludes that general education de
velops the person in his essential humanity, while specialized
education provides for pat·ticular competencies for purposes other
than the development of a person as a person. "The ignificant
distinction is between studies intended to develop lduds of under
standing (not particular understandings) that everybody needs
simply because he is human, and studies intended to develop
kinds of understanding that only some people need in order to
fulfill certain particular individual or social needs". (Phenix,
1964a, 'P. 272)

With regard to the distinction behveen the fundamental and
the derivative or applied fields of learning, Phenix writes:

The term "fundamental" refers to fields that are concerned with the deliber
ate and direct pursuit of one of the six possible kinds of meaning. , .. De
rivative or applied fields, on the other hand, result from the utilization of
meanings from the fundamental disciplines in the solution of problems
arising out of biological and social exigencies. Fundamental studies focus
on the pure types of meaning, having regard for their distinctive forms.
Derivative studies grow out of practical considerations, and workers in
them seek solution to problems without regard to purity of logical tj'pe.
(Phenix, 1964a, p. 273)

That such organized bodies of practical knowledge exist is
indicated by Phenix:

Some disciplines are primarily devoted to understanding, apart from the
service of practical needs. Others are concerned mainly with application.
Physics is an example of the former and engineering of the laUer. Economics
is a purely cognitive discipline, while marketing and insurance are practical
or applied disciplines. History comprises pure knowledg'e; law deals with
practical matters. Knowledge in the applied disciplines has structures,
just as in the case of the theoretical disciplines. The practitioners of the
applied disciplines also form identifiable communities of specialists. Sim
ilarly, the practical disciplines owe their existence to the fact that produc
tive ways of organizing knowledge have been discovered. In these cases,
however, the productivity is measured by success in dealing with the prob
lems of practice. (Phenix, 1964b, pp. 50-51)
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According to Phenix, " all curriculum content should be
drawn from the disciplines oilly knowledge contained in the
disciplines is appropriate to the curriculum". (Phenix, 1962, p.
57) Since there are practical disciplines, it would follow that the
school could include elements of such study in the curriculum.

Broudy, Smith, and Burnett (1964) propose a design for a
common curriculum for grades seven through twelve. They sug.
gest five major categories: (1) symbolic skills in language and
mathematics; (2) basic concepts from general science, biology,
chemistry, and physics; (3) developmental studies in three sets
-universe and cosmos, human institutions, and culture; (4)
value exemplars from art, literature, philosophy, and religion;
and (5) social or moral problems sampled in the last years of
the high school.

Each category suggests subject matter fields and implies
the disciplines from which they are drawn. However, the cate.
gory of developmental studie~ may need further elaboration. The
authors state:

The basic sciences serve to organize and classify human knowledge as it
now exists. When so taught and so learned, they can be used as cognitive
maps to structure experience with order and some precision. What these
sciences do not reveal is how our universe, our institutions and our culture,
that is, our technologies, our ideologies, our arts and our sciences came to
be what they now are. Nor do they tell us what we need to know about
those disciplines that are devoted to anticipating the needs of our society
or to meeting its current problems; yet part of the cultural capital is that
great stock of methods which have been developed for accumulating, storing,
elaborating and disseminating the culture. Finally, the basic sciences give
only an inkling- of man's efforts to make sense of life as a whole and to find
a meaningful goal for it. The role of science in the human quest is a tribute
to man's highest powers, but it does not justify the quest itself. (Broudy
et a1., 1964, p. 201)

Within the developmental study sets, certain typical practical
arts subjects such as industrial arts are given a prominent place,
but with the admonition that such subjects, as presently taught,
must undergo radical revision to serve the general education
need. Of considerable importance would be the study of the evolu·
tion of industrial technology and of the major industrial proces·
ses with which man reshapes natural resources for his material
needs.



LUX AND RAY 239

The most widely held view of practice is that man does what
has been shown to him by an experienced person and, at most,
applies some of the principles of theoretical knowledge in prac
tical situations. By implication, the elements of practice cannot
be ordered, taught and studied. This view of the theory-practice
dichotomy would support the teaching of "basic" or "funda
mental" knowledge of the formal, descriptive, and prescriptive
domains together with the planned application of these "funda
mental" principles in practical experience. That such a position
is memorialized by our continued reliance on internship and
apprenticeship has been pointed out by Schwab (1964). For
example, colleges of education rely heavily on "practice" teach·
ing. In fact, student teaching is consistently rated by education
students as the most significant learning experience in profes
sional education. "Methods" courses attempt to provide the
"knowledge of practice."

The word "praxiology" comes from the Greek pmxis mean
ing to do, or the practice of an art, science, or technical occupa
tion. The suffix "ology," denoting a branch of study or knowl
edge, completes the full meaning: the knowledge (principles) of
man's practices.

Kotarbinski defines praxiology as "the science of efficient
action." He writes:

... the tasks of praxiology are to formulate and to prove recommendations
concerning what must be done: what it is advisable to do under definite
circumstances in order to attain the intended results in the most efficient
way ... In our endeavor to set apart praxiological theorems we shall have,
first of all, to disting'uish the essential theses of that discipline, as opposed
to its auxiliary and secondary sentences. Now these esssential theses are
certain practical directives, that is, directives recommending as appropriate
means those which lead to definite results. (1962, p. 211)

Praxiology represents more than the sum of the parts (for
mal, descriptive, and prescriptive knowledge). He continues:
The essential point is that the practical disciplines cannot remain
satisfied with borrowing from strictly theoretical disciplines
their theorems on relationships between events, but must them
selves search for those relationships on which their own recom·
mendations are to be based. (1962, pp. 219-20)

For example, a knowledge of practice may be codified that
expands upon the laws and principles of, for example, physics or
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chemistry, as they relate to industrial activities. In support of
this contention, one writer notes: Technologies founded on an
application of science may form a scientific system of their own.
Electrotechnics and the theory of aerodynamics are examples of
systematic technology which can be cultivated in the same way
as pure science. (Polanyi, 1964, p. 179)

The case made herein for the recognition of praxiology does
not imply any de·emphasis of the descriptive, prescriptive, and
formal domains of knowledge. These form, however, only a pOl"
tion of the base upon which the praxiological studies rest, for
the element of practical experience is critical. It should be pointed
out that a knowledge of practice does not reduce the need either
for knowledge or for practice. All three ingredients-(l) knowl·
edge (of the formal, descriptive, and prescriptive domains),
(2) knowledge (p1'inciples) of pmctice (knowledge of the praxi
ological domain), and (3) practice-are necessary for a complete
educational program.

Praxiology and Technology

Praxiology may be equated with technology when technology
is defined as the knowledge or the tudy of efficient technique
or practice. For popular discourse, technology now is adopted to
identify what has been described, to this point, as the praxiologi·
cal domain of man's intellectual and cultural heritage. Technology
(pl'axiology) is a vast body of knowledge. There is a knowledge
of techniques that relates to sex (and this technology is expected
to solve one of man's most serious problems-overpopulation),
law, home management, and all other areas of man's functioning.
Surely such a broad·ranging subject is not the exclusive domain
of the industrial arts teacher. It would seem far more realistic
for all disciplines to embrace a responsibility for teaching allied
technology. For example, the mathematics teacher could teach
computer technology and measuring techniques along with num
ber concepts and theories. The science teacher could teach sani
tation and sex techniques along with generalized scientific prin
ciples and theories. The technology of technical or journalistic
writing could be the responsibility of the English teacher. This
is not to say that these teacher should teach only techniques,
but logic would also dictate that they should refrain from teach·
ing only theoretical abstractions.
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Industrial arts teachers should continue to reinforce mathe·
matical, scientific, and language principles as they focus on tech·
nology, but they should focus on technology mthe1' than on other
disciplines. More particularly, they should focus on industrial
technology, because that is what they know most about and are
best able and equipped to teach. By the same token, the science
teacher is best equipped to focus on science, but he is artificially
emasculating his subject matter if he ignores his many oppor
tunities to illustrate and reinforce it by teaching about science·
technology relationships.

Industrial technology, just one element of the total field of
technology, is that technology which has to do with the produc·
tion, consumption, operation, and servicing of material goods.
Industrial technology is the knowledge resource of industrial
arts. Again, the industrial arts teacher should reinforce other
learnings-such as business practices, mathematics, communi·
cations, and science-but his unique contribution to the educa·
tion of youth lies in his specialized knowledge of and ability to
teach industrial technology.

A MATRIX OF INDUSTRIAL TECHNOLOGY

In order to conceptualize the body of knowledge contained
in industrial technology, a matrix approach has been devised.
Figure 1 shows the basic scheme: a first·order matrix of indus
trial technology. This scheme provides a unique way of looking
at the multi-dimensional elements of the body of knowledge. In
the three·dimensional matrix approach, increasing levels of spe·
cificity may be added onto one or any combination of the axes.
If all three axes were developed, it would seem theoretically
possible to select an almost infinite number of combinations from
the matrix. The obvious advantage of this approach is the move·
ment from general to the specific.

The First Order Matrix

Figure 1 indicates that industrial management practices,
combined with industrial pl'oduction practices, yield industrial
material goods and affect humans and materials.

Subsequent figures separately categorize those practices
which primarily affect humans and those which primarily affect
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INDUSTRIAL
MATERIAL GOODS

Figure 1. First-Order Matrix of Industrial Technology.

materials. For analytical purposes, the practices which affect
human behavior must be distinguished from the production set·
ting. However, it is clear that (for example) the electroplating
process cannot be separated from concerns for properly exhaust·
ing noxious fumes and for providing proper protective shielding
for workers. Industrial health is distinguished as a universal
concern which relates to practices throughout the establishment.
This fact becomes evident when its many related practices are
placed within some meaningful, ali-encompassing construct. Thus,
the broadest generalizations about industrial practices to effect
worker safety may be identified independently of their specific
applications throughout the production environment, and they
may not be recognized simply from a random sampling or even
from a total assemblage of the vast array of specific practices
throughout industry.
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Matrices of Higher Orders

Figure 2 depicts the second-order matrix only of that portion
of industrial technology which chiefly affects materials. This
follows the pattern introduced in Figure 1, except that Industrial
Material Goods have been separated into Manufactured and Con
structed Industrial Material Goods. A sample third-order matrix
is shown in Figure 3. In this figure, the shaded area from Figure
2 has been expanded to show that setting goals for the project,
researching the project, designing the project, and engineering
the project are subelements under Planning; while preparing
the site, building the structure, and completing the site are subele
ments under Processing. At this level, Constructed Industrial
Material Goods are divided into buildings and non-buildings.

A separate but parallel structure of industrial practices
which affect human behavior in industry is shown in Figure 4.

Pre-Processing

Processing

Post-Processing

Manufactured Constructed
(in plant) (on site) .

----...."
INDUSTRIAL MATERIAL

GOODS

Figure 2.
Second-Order Matrix of Industrial Technology Affecting Materials.
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Figure 3.
Sample Third·Order !\latrix of Industrial Technology Affecting

Constructed Material.

These practices are planned, organized, and controlled by man·
agement as they affect humans through practices of hiring,
training, working, advancing (up, down, or out), and retiring.
These practices often ate different for manufacturing than for
construction. Their similarities and differences provide further
insight into their nature.

It should be repeated that while one can look separately at
industrial practices which primarily affect materials and those
which primarily affect humans, their interrelationships in the
production setting are at least as important as their separate
entities. It is this latter fact that often is ignored when either
type of practice is studied-something an adequate industrial
arts program should not do.

The matrix scheme used in this analysis provides a unique
way of looking at the multiple dimensions of this body of knowl·
edge. Levels of specificity may be added to the model on all or
on selected dimensions. It is impossible, for example, to expand
the "industrial production" axis to a high level of refinement,
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FiA'ure 4.
Second-Order Matrix of Industrial TechnoloA'}' Arrectin~ Humans.

while retaining the generality of the "industrial goods" and the
"industrial management" dimensions. If all three dimensions
were extensively developed, it \'.'ould be theoretically possible to
select an infinite number of "tailormade" combinations of sub
ject matter from the matrix. Thus, while the primary responsi
bility of the Industrial Arts Curriculum Project was directed
towm'd industrial arts at the junior high school level, the princi·
pal analytical device (the matrix of industrial technology) has
potential applicability at all grade and sophistication levels.

The matrix approach may prove equally helpful in concep·
tualizing and codifying other technologies. The rationale for in
cluding a study of industrial technology in the school program
suggests that these other technologies (e.g., marketing, trans
portation, and health) also should be studied in the school pro
gram. Educators should undertake the structuring of the knowl·
edge of all technologies, and industrial arts personnel should be
leaders in this developmental task.
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PSYCHOLOGICAL AND SOCIOLOGICAL CONSIDERATIONS

The identification of the body of knowledge to be studied is
only one of the several major determinants of the nature of a
curriculum. A body of knowledge may be studied in a thousand
ways. Also, the teaching-learning strategy, the nature of the
teacher, the nature of the facility, and the nature of the learner
all must be seriously considered, as they affect the program.

In designing programs in response to the individual and
social needs of people, it should be noted that industrial arts is
not a vocational subject. It is conceived and should be taught
to provide some of the essential learnings (liberal education)
needed by all educated citizens in an industrialized democracy.
Some students may elect to use the knowledge and skill gained
in industrial arts to enhance their employment opportunities,
but that does not make the program vocational. It must be re
membered that students also use knowledge and skill gained in
common school programs in English, mathematics, art, music,
social studies, and science to enhance their employment opportuni·
ties. To call this education vocational simply because it has appli
cation to employment requirements is to lose any useful purpose
for the term.

Recent vocational legislation has complicated the problem
of determining what vocational education is, but individual
states must be careful to avoid a dualistic (and, therefore, un·
democratic) system of education based upon the notion that per
sons seeking employment after high school should be separated
from those who are going on to further formal education. The
essentials of education for citizenship must take priority over
all other educational concerns, and all citizens should learn to·
gether in a common school, just as they must function together
in society. And industrial a1'ts is an element of the educational
program which provides the essentials for enlightened citizen
ship.

For centuries societal leaders have searched for a more effec
tive liberal education program for the common man. Classical
academic education has endured while the quest has continued.

During the past century, leaders such as Calvin Woodward,
Nicholas Murray Butler, John Dewey, F. Gordon Bonser, William
E. Warner, and Gordon Wilber have recommended additions to
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the classical tradition in the form of constructive activities. All
their arguments posRessed a common thread. Youth, in an indus
trialized culture, cease to acquire naturally all of the knowledge
of industrial practice which their life styles demand. Because of
this, the schools have a responsibility to provide this knowledge
through practical experiences integrated with basic citizenship
education and duplicating, or at least simulating, the experiences
encountered in life outside school.

Those who have advocated industrial technological studies
as an essential school program element, regardless of the stu
dent's career aspirations, have never sold the public or, most
particularly, the legislators on two basic premises:

1. There are persuasive arguments, in a democratic society,
why there should be common (as opposed to a dual) comprehen
sive educational system for all youth. This would imply that
there is something fundamentally wrong with the concept of
dual boards of education, dual tax structures, dual administrative
channels, area vocational schools, and other standard vocational
education operating procedures unless they are extensions of a
basic citizenship education under the control of a unitized man·
agement system. The value of separate schools is subject to ser
ious question when they are seen as equal and parallel operations.

2. Technological knowledge is a discrete and defensible body
of knowledge comparable to the humanities and sciences and
mathematics. This body of knowledge should be accounted for
in the common educational program of all youth in order to pro·
vide them with the technical literacy which will enable them to
select a technical occupation, but will also help them to consume
wisely the products of technology, appreciate their social and
cultural implications, understand the techniques of their efficient
operation and servicing, and choose well among hobbies and rec
reational activities.

Industrial arts educators have always maintained that they
were providing for general industrial literacy, but they have
been unable to bridge the gap between theory and practice in
operating programs. In the main, industrial arts continues to
be woodworking, metalworking, and drawing. With widespread
curriculum innovation during the past decade, the theory-practice
gap has been diminished. The pace of this work has been slo\ved
because there have never been othel" than local and state monies,
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on the same basis as they are distributed to all other operating
programs in the school (with the exception of such areas as vo
cational education and selected other federally-funded programs),
to support changes which require inservice education, expensive
and sophisticated equipment, and unusual physical plant costs
such as high-voltage electrical services and exhaust systems.

Some courses of action seem to hold unusual promise:
1. Cooperatively with vocational educators, industrial arts

educators should make an effort to distinguish between the many
and important programs which prepare people for job entry and
those which are inseparable from common citizenship education
for all youth. Tradesmen-teachers and separate schools may be
appropriate for the former programs, while regularly certified
professional educators and comprehensive schools, under a single
administration, should characterize the latter.

2. General home economics and industrial arts educators at
all levels should remain full working partners in technology
based programs for liberal education purposes for all age-grade
levels, along with agricultural and business educators and all
others, regardless of the source of supporting monies, and they
should not have to occupationalize their subject matter in order
to pal,ticipate in joint planning councils with vocational educators.
The principal focus of technology-based programs for all youth
must continue to be how to solve all of life's problems, not just
those related to how to make a living.

3. The liberal education needs of youth must continue to be
the primary criterion on which judgments about educational
programs are based, and whether 61' not there are federal monies
available to support a particular kind of teacher and particular
kinds of programs must not be the controlling factor in deciding
particular program worth.

4. Every possible effort should be expended to break down
the barriers between the technologies and academics, and voca
tional education must be enjoined not to widen the breach through
separate planning, programing, and budgeting,

5, Industrial arts curriculum workers should reach a com·
mon agreement concerning the scope and nature of their subject
matter. If industrial technology is agreed upon as the source of
the knowledge and skills industrial arts is concerned with, both
"industry" and "technology" must be clearly defined. If tech-
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nology totally is the concern of industrial arts, then programs to
reflect such a construct must be developed.

6. Teaching-learning strategies must be identified and adop·
ted. They should effectively communicate the essentials of the
subject matter.

7. The adequacy of curriculum elements should be judged
by whether they: (l) are collectively representative of the total
body of knowledge, (2) are composed of program elements ,\'hich
are mutually exclusive, and (3) exhibit a functional agreement.
If a claim is made that a pl'ogram teaches about industrial tech·
nology, then even a casual look at the program elements should
reflect industrial pl'actices. The program elements should be
courses with minimal overlap and maximal interrelationship.

Finally, the total program construct should achieve the pur·
poses for which it was conceived.

If these actions are taken, communications should improve.
More importantly, youth will be better served by the liberal arts
and vocational education.

PROGRAM DESCRIPTION

In view of what has been presented to this point, it should
be noted that a j uniol' high school level integrated instructional
system, which is consistent with the expressed rationale, has
been developed under the direction of the writers. After six
years of research, development, and dissemination, two viable
and successful courses entitled The TVo1'ld of COJlstl'1lction and
The World of ManufacturiJ/g, have been made available to the
profession. These teaching· learning systems have been developed,
field tested, and evaluated with pupils of middle school or junior
high school age. In their fourth edition (first commercial edi·
tion) , they are being used successfully in grades "ix through
twelve, though the Project staff does not recommend the ma
terials for use with normal upper·secondary school classes. Cen·
tral to each COUl'se is the activity-centered approach to managed
industrial production systems with men and material.

Possible Curriculum Alternatives

The detailed rationale, plus the developed program for early
adolescents, suggest several viable curriculum alternatives for
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the upper secondary school years. These may be described briefly
as follows:

4

2

5

3

Option
1

Description
A program based upon a more sophisticated and complex study
of construction and manufacturing technologies or even of in
dustrial technology. Instead of planning and designing a scout
lamp, design an urban renewal project. Instead of scheduling the
production of a lamp, schedule the production of a radio. Instead
of installing a simple electrical circuit, install an industrial control
system involving electronic circuitry.
As above, but divide industrial technology into construction and
manufacturing courses and then subdivide each of these into two:
heavy or light construction and industrial goods and consumer
goods manufacturing. In Option 1, above, the courses would each
embrace the totality of the respective technologies of construction,
manufacturing, or industry. In this option the courses could
profitably be more selectively focused on the technologies of mak
ing buildings or non-buildings or of making industrial or con-
sumer products.
As above, in Option 1, except divide the construction and manu
facturing courses into what management or production personnel
do. One construction course would formulate goals and evolve the
detailed plans and specifications with which to achieve them.
Another construction course would begin with such plans and
specifications and implement them. Similar divisions could be
made in manufacturing.
Much smaller elements of the body of knowledge could be identi
fied and taught, e.g., industrial power technology, graphic com-
munications technology, research and development technology,
computer technology, drafting technology, woods processing tech
nology, metals processing technology, plastics processing technol-
ogy, product fabrication technology, etc.
The rationale and structure for subject matter based in industrial
technology could be abandoned or modified to provide a different
working base for program development, e.g., technology (medical
+ business + political, etc.), occupations (things specific people
do versus techniques used by people), production and services
(how to make it new and how to keep it up to minimum specifica
tions), etc.

For many reasons, Option 4 might be the most feasible at
this point in time. Some of the most persuasive reasons include:
(1) the present inclinations, interests, and abilities of more than
60,000 practicing industrial arts educators enable them to res
pond to and implement such a program with minimal trauma;
(2) the present multi·billion dollar investment in physical plant
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could most efficiently accommodate such a program; and (3)
more specialists, research, literature, and instructional aids
already exist to support such a pl'ogram. Despite this, the most
effective educational program may well be one of the other
options.

More specifically, Option 4 might well be viewed as includ
ing, for the average senior high school, the program elements
named in Figure 5. In the figure, these proposed elements are
related to the more traditional program elements which they
might profitably replace,

Present
Industrial Arts

Planning
Drawing
Design

Woods
Metals
Plastics

Electricity
Electronics

Power Mechanics

Proposed
Areas of Study

Research
and Development
Technology

Materials Processing
and Fabricating
Technology

Electrical Systems
and Servicing
Technology

Mechanical Systems
and Servicing
Technology

Figure 5. Projection of Senior High School Programs.

Content

The content of the courses shown in Figure 5 can only be
briefly described, since it has been neither conceptualized and
structured in detail nor designed into a syllabus. However, the
body of knowledge presented earlier, that of industrial tech·
nology, suggests the general nature of what would be included.

The studies in research and development technology can be
characterized as being focused in that knowledge of industrial
practice which involves the management functions of planning,
organizing, and controlling the human activities and material
processing technology up to the point where the product and the
production system are through the prototype stage and ready
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for production to begin. The principal organized bodies of knowl.
edge which would make up the subject matter would include
industrial psychology, industrial sociology, industrial manage.
ment, architecture and industrial design, and the various sub.
disciplines of engineering.

The studies in materials processing and fabricating tech.
nology would focus upon the knowledge of practice of processing
and fabricating such assorted products as clothing, TV dinners,
dams, skyscrapers, and 747's. The subject matter would be rooted
in metallurgy, food technology, and other relevant knowledge of
practice of how to affect the form utility of natural materials.

The studies in electrical systems and servicing technology
would focus upon the technology of producing and servicing elec·
trical and electronic systems, whether they be in an automobile,
air conditioner, wrist watch, interstate power network, or a
communications system. The source of the subject matter would
be the knowledge of practice possessed by linemen, wiremen,
electrical and electronic engineers, and various servicemen.

The studies of mechanical systems and servicing would be
similar to those for electrical and electronic systems, except they
would be concerned with the knowledge of practice of the me·
chanical trades and mechanical, civil, and structural engineers.
All man·made structures are mechanical systems, so the range
of objects of concern would be the totality of industrial produc·
tion. Even more, these would even be related to the mechanical
systems in the structures found in nature, though the primary
focus with regard to these would be found in scientific rather
than technological studies.

Activities
Activities are absolutely essential to industrial arts pro

grams which claim to teach industrial technology. It, like all
technology, is based upon a knowledge of practice or how to do
something. It may not be exclusively knowledge about things. It
may include much of this but always includes the ability to do.
How to fly an aircraft (piloting technology) may not be taught
solely in ground school. It must include the practical knowledge
and skill of piloting in order to qualify as technological learning.
Otherwise it is academic learning.

The activities in the secondary school should involve both
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individualized and group projects. In either case, the activities
should be broadly conceived to include in their definition both
the traditional kinds of predominantly psychomotor activities
and the more contemporary ones of research and development,
role playing and gaming, and discussons which equally qualify
as activity but which involve psychomotor skills in a relatively
minor way.

Whatever the activities, they should be perceived to be of
value to the extent that they provide reinforcement of cognitive
development of broader conceptualizations, for the specific ac·
tivities have great motivational and reinforcement value but
may have short term significance in a rapidly changing tech·
nology. The broader conceptualizations have more enduring edu·
cational significance. For example, learning a specific welding
technique which has considerable contemporary value may be an
ideal exercise for reinforcing a concept of combining materials
by fusion bonding. Having experienced in practice a detail of
this concept, the cognitive learning of the concept may be rein·
forced beyond the level which otherwise might be achieved by
simply reading about it, hearing about it, or observing someone
else applying it. However, the specific detail may soon cease to
have much if any significance, but the broader generalization
about fusion bonding, being one of the major technologies in
combining components, will likely have continuing significance.
Put most concisely, the specific activities, properly conceived
and selected, should be a means to a superior end.

Instructional Strategies
Little is known about the relative merits of alternative

methods of instruction. The project method of teaching has been
a successful means of individualizing instruction in industrial
arts over the past decade. During this present era of emphasis
upon individualized instruction and progress in all school sub
Jects, the industrial arts teacher may be tempted to over value
and continue to accept this approach to instruction. By no means
should it be discarded, but it should be supplemented with more
group-paced instt'uction than most industrial arts teachers are
presently using in the classroom and laboratory.

The instructional model presented in Figure 6 has been used
most successfully with The World of COllstrllctioll and The
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Read Text

Laboratory Practice
and Application

Lab. Problem
Solving & Applic.

Concluding

Experiencing and
Synthesizing

Measuring and
Evaluation

Measuring and
Evaluating

Figul'e 6. Instructional l\1odel.
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World of Manufacturing at the junior high level. There is no
reason to believe that it is inappropriate for the upper-secondary
school. This model implies the use of some major source of cog
nitive input, such as a textbook, specifically designed for use
with the program under consideration, e.g., research and devel·
opment technology. In addition to out-oi-class reading, additional
verbal input should be provided during the initial stages of a
learning session (lesson). The learner should be required to
master verbally (in language) terms and principles and apply
them to problem situations. Some level of verbal generalization
should be reached at this stage of conceptual development. Then
and only then should laboratory reinforcement activities be in·
troduced. They provide the test in reality. Abstract symbols
(concepts) take on real meaning through actual perceptual ex
perience in the laboratory setting. At the conclusion of activity,
"particulars" and "generalizations" should be related to assist
the learner in the accumulation of ever-enlarging conceptualiza
tions of his world-or the industrial technology of his world.

Both individual-paced and group-paced modes of instruction
relate to Figure VI. Both should be designed and used with
upper-secondary school youth. Since the practices of industry
are nearly entirely in the group mode, it would follow that a
significant proportion of industrial arts instruction should be
group oriented. With limited organized school time available, the
writers recommend the group mode as central industrial arts
instructional strategies, with an appropriate use of supplemen
ting individualized instruction.

Instructional Materials

The resources for senior high school programs are nearly
as vast as the communities in which we live. Resource persons
and reference material abound within industry, industrial or
ganizations and societies, and other private and public institu·
tions. To be more realistic, however, it is important to have in
structional resources close at hand in the school setting. For this
reason, the Industrial Arts Curriculum Project developed two
complete instructional systems. Such self-contained instructional
packages can and should be supplemented with other available
materials.
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Some organized, cognitive input is fundamental to efficient
instruction. A textbook and/or other organized written materials
are central to the individual study mode. In addition, teacher
instructicnal materials (transparencies, films, etc.) and learner
materials (manuals, loop films, etc.) are necessary for a bal
anced instructional program.

Such materials now exist. The problem facing teachers is
to organize available components into some semblance of an in
tegrated system. The best approach, but the most costly and
difficult, is to tailor-make them, test them, refine them, and
make them available to the profession for adoption or adaptation.

Facilities Required

Most of the options proposed earlier lend themselves to the
use of existing physical facilities at the upper-secondary school
level. Modifications will need to be made as the needs present
themselves.

Of all of the principles of laboratory planning, two are of
paramount importance. The first, flexibility, cannot be overem·
phasized. All floor space should be available for several func
tions during the year. The second, ample storage space, is most
essential.

Program Evaluation

Whatever the program design, it will be adequate only if the
teacher can answer affirmatively these three questions about it:

(1) Is it relevant? That is to say, is the knowledge and ex
perience gained in it important to out·of·schoollife in our society?
All too m~ny of our educational programs satisfy the require·
ments for advancing in school but have little or nothing to do
with promoting citizenship competencies in the real world.

(2) Is it conceptually adequate'? Can a learner identify the
elements with which he is working, and can he relate them to
larger relationships? Is he studying elements of custom furni·
ture making, blacksmithing, and mechanical detailing because
he i {;Ole that through them he can gain an understanding of
A ..n~emporary industry? Such nonsequitors must be challenged
for their illogic.
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(3) Do leaders in your community agree with your answers
to the first two questions? An objective appraisal of your con
clusions, by your colleagues and industrialists, as well as by stu
dent leaders, can help validate them.

BEHAVIORAL OUTCOMES

Since this chapter has not presented anyone specific set of
program elements for the upper· secondary school, but has only
suggested several options which grow out of the IACP rationale,
this section will be brief and rathel' general. Terminal perform
ance objectives, in behavioral terms, can only be developed in
detail after learning activities have been determined. Therefore
only broad program outcomes or goals are presented here.

At the upper-secondary school level, industrial arts should
serve to promote the follO\ving six broad, behavioral outcomes:
(1) cultural awareness, (2) technological literacy; (3) career
awareness, orientation, exploration, and preparation; (4) con
sumer competency; (5) vocational·recreational expression; and
(6) social-psychological growth and development. Although
there may be a tendency to place the third outcome, above, in a
focal position (because of our historical relationship to voca
tional education), it is the position of the authors of this chapter
that all outcomes must be emphasized in a complete progl·am.
Any single course may be developed to promote a single out·
come such as the development of hobby interests and skills, but
courses may serve two or more of the broad purposes recom·
mended.

In order to have industrial arts recognized as essential,
liberal education for all youth, these broad behavioral outcomes
must be programmed into om COUrse offerings. The magnitude
of the task is great. The profession must be up to the task.
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CHAPTER FIFTEEN

The Application of Technology

in the Solution

of Major Problems that

Face Mankind in the Future
Donald Maley

Head, Industrial Education Department
University of Maryland

This is a senior high school program that has been devel
oped in the Industrial Education Department of the University
of l\laryland. It i designed as a follow-up experience to the
"Maryland Plan for Industrial Arts" at the junior high school
level.

The essence of this senior high school program is a recog
nition and acceptance of the fact that technology will play an
ever-increasing role in the solution of certain problems that
face mankind in the future. These selected problem areas in
elude:

Transportation.
Housing.
Communications.
Power generation.
Production.
Pollution.
Resource utilization.
Trash and waste disposal.
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There also is the assumption that the Industrial Arts lab
oratory is the logical locus for such a program in the public
school. This assumption is further strengthened by the fact that
the Industrial Arts teacher has had a strong interest in and
relationship with the applied aspects of technology.

The program involves rich potential for individual and
group study, inve tigation, planning, construction, reporting,
observation, evaluating, and problem solving. There also exists
rich potential fOl' direct field experiences depending on the
problems studied and the geographical location of the school.

The program was first presented as the substance of an
EPDA Summer Institute at the University of l\Iaryland in 1969.
This was a teacher preparation program and attracted Indus
trial Arts teachers from more than a dozen states. The program
has been tried out and successfully run at both the junior and
senior high school levels. However, it must be emphasized that
it is intended for the upper grades as \"ill be evident by the
context that follows.

A graphic analysis of the several aspects of the program is
pl'esented in Figure 1.

PHILOSOPHICAL RATIONALE

The philosophical rationale for a program that is radically
different in focus as \vell as context is generated by the period
in time as well as the nature of the society in which the program
is to function. The "time" and "circumstances" of this devel
opment gives rise to the following points in a philosophical
rationale.

1. The present and future are characterized by an accelerat·
ing-changinj5 society unlike any other in the history of mankind.
The nature, dimension, and frequency of change experienced by
the present and future generations makes new demands upon
nearly every individual as compared with the demands upon
those who lived in past centuries where theil' tomorrows were
very much like their yesterdays.

This is a "now" and "future" oriented program that should
enable the individual to anticipate certain kinds of changes in
society and to have in some degree studied or evaluated some
of the alternatives in the changing \vorld.
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Major Problems

Facing Man in the Future
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Figure 1. Graphic Analysis.

It is in a sense a program that is aimed at developing de·
cision-making and the facilitation of change in a rapidly chang
ing world.

2. The program is designed to establish a high degree of
"relevancy" between that which goes on in the school and that
which exists in the world outside. The past is cast in the pages
and crust of time and there is little if anything the high school
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student can do about it. The present high school generation has
demanded a meaningful role in the shaping of the future. This
can be accomplished by having the school actively involved in
the principal issues and problems facing the society.

Jerome Brunel' had an appropriate comment along these
lines in an article appearing in the Saturday Review.

This brings us directly to the problem of relevance, the thumb-worn sym
bol in the modern debate about the relation of education to man and
society. The word has two senses. The first is that what is taught should
have some bearing on the grievous problems facing the world, the solu
tion of which may affect our survival as a species. This is social rele
vance. Then there is personal relevance. What is taught should be self
rewarding, or "real," or "exciting," or "meaningful." The two kinds of
relevance are not necessarily the same, (p. 68)

All about us there is the need for better solutions to the
problems generated by a society that will double its population
in thirty years. The mandate for relevancy need not be an
idle dream or an educational hope. It can be a reality by having
the school actively involved in the study and solution of the
major issues facing society. This program that has centered
upon a number of major societal issues can provide an answer
to the cry for relevance as it studies the application of tech
nology toward the solution of such problems.

Dr. John Goodlad in an article titled "The Educational
Program to 1980 and Beyond" has urged a look ahead in cur·
riculum development.

. . . get into the curriculum the problems likely to be facing young adults
in 1980. These persons currently are in the primary years of schooling.
If we were to begin now, we could plan for them a junior high school
curriculum organized around problems of population, poverty, pollution,
and many more. (p. 57)

3. There are two obvious polar positions regarding the func
tion of education. One is related to the "preservation of the cuI·
ture" concept, and the second stresses the importance of educa·
tion as a "change agent." The pace of contemporary society
makes it obviously clear that if the school is to have a meaning·
ful role, it must assume a "change agent" posture.

Louis H. Rubin made an excellent statement which pertains
to this concept when he stated:
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..• we can no longer afford the kind of formalized education which takes
the child into the future with his gaze fixed steadfastly on the past.
Somehow we must convince our patrons that it is more important to
help the child to think about the next civilization than to require him to
remember the facts of the last one. (p. 2-1)

This senior high school program is devoted to the study of
new and different applications of technology. As such, the stu
dent will be involved in the study and examination of needed
changes in solution . The program will encourage the student
to actually project changes in present solutions as well as
evaluate alternative solutions. It is felt that as one studie::;
proposed changes in solutions, there is an increased anticipa
tion of change on the part of the individual.

4. Another point in the philo ophical rationale of this pro
gram deals with the idea that technology will and must play
an increasing role in the solution of major problems facing
mankind.

An ever-increasing population will create newer and heavier
demands for housing, food, transportation, production of rna·
terial goods, power and energy, as well as greatly expanded
water sources and trash dispo al sy terns.

The increase or improvement in the quantity or quality of
anyone of these items consistent with the needs of society ,,,ill
demand technological applications of a new dimension. Increased
agricultural or food production on less and less space is surely
a task for technology to solve.

The increased demand for fresh water cannot be met
without the application of technology, just as the ever·increas
ing demands for power and energy sources will be 'atisfied only
by the application of technology.

The central point i' not that technology is the only solution.
Certainly, there are important roles for the social engineer,
but increa'ing the supply of water, electricity, or food cannot
be accomplished without the effective application of technology.
It is felt that many of the present-day problems could be over
come in such areas a housing, communication, fresh water,
power generation, and pollution if the decision·makers were
apprised of the existent potentials of technology.

The technology to deal with many of these problems already
exists.
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To quote James Bernardo:
Dr. Lee A. DuBridge, President of the California Institute of Tech

nology, has said that from a purely technical standpoint we know enough
to--

1. Produce enough food to feed every mouth on earth-and to do this
even though the population may double or triple.

2. Make fresh water out of sea water and then irrigate all of the
world's arid regions.

3. Produce enough energy from uranium to light and heat our homes
and offices, electrify our railroads, and run all of our factories and
mills.

4. Build houses, buildings, and indeed whole cities, which are essentially
waterproof, heatproof, cold proof and storm proof. (p. 13)

5. The study of the applications of technology will have
another important function in narrowing the gap of technology
ignorance that exists between the technical elite and the great
masses of people, who through the democratic processes, even
tually are responsible for the direction that society is to go.

One must see this problem in what may be called the two
generations of technology. First there are the theoretical and
basic research aspects which require an indepth understanding
and sophistication that would be understood by a relatively few
people. This first generation idea is illustrated in the basic
principles and concepts that underlie the development of atomic
energy, the laser, linear induction propulsion, DNA/RNA
systems, antibiotics, microminiaturization, crystallography, in·
visible electronic linkages, and many more. The indepth under·
standing of the basic principles and concepts behind these
ideas and many others fundamental to life, the nature of the
universe, and the potential use of matter can be the province
of only a few whose specialized talents and interests are instru·
mental in pushing back the frontiers of knowledge basic to
the areas.

The second generation is the application of the products
of the first generation of knowledge. It is at this point where
social values, direction, and societal wants as well as needs
play a very important part. It is here where another and very
significant group within the society takes the productivity of
the pure scientist or researcher and transforms the principles
and concepts into nuclear reactors, antibiotics, vaccines, trans·
mission systems, etc.
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This second generation or applied technology level is where
the greater masses of people must become better informed.
It is here where the issues of societal needs and directions are
satisfied or neglected. It is at this point, if people are interested
in controlling their own lives, that the gulf of technological
ignorance must be narrowed significantly.

The resultant of an expanding gap may well be a lack of
progress, improper decisions, wasted energy, hunger, strife,
and societal stagnation. The history of mankind is filled with
illustrations of technological ignorance that greatly impeded the
development of man's abilay to furnish his necessities as well
as expand his horizons.

The contention that persons ignorant of technology can function in a
democracy to any affect when the society is a technological one is dubious.
Understanding is not a prerequisite of control, it is control. (Fabun, p. 30)

6. The final point in this philosophical rationalization is
related to the democratic processes and the requirements of
the contemporary citizen in meeting his obligations at the poll
ing place, the town meeting, the local political caucus, or letters
to the editor.

The issues of today and tomorrow concern themselves with
the development of water resources, constructing better hous
ing, generating new and better power sources, cleaning up and
recycling the millions of tons of trash and waste, developing
more effective transportation systems, and many more. How
are such issues resolved? How does the educational system
enable the voting public to make decisions based upon under·
standing?

Summary

Past generations of citizens in democracies have not been
faced with the complexities and the levels of knowledge required
of contemporary man simply because of the more simple nature
of past societies as well as the lower level of technological
developments.

The decisions required to build a road from ew York to
Boston in the early 19th century were considerably different
and much less complex than those associated with modem
high-speed highways, the turbo·train, or jet transports today.
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Likewise, the issues and problems of transatlantic flights
in the early 1950's with four·engine propeller-driven planes
were considerably different and much less complex in nearly
every dimension than those issues and problems associated with
supersonic flight.

The very concept of democracy as a form of govemment
by the people clearly tells a story of new requirements for
education for contemporary man. There is no attempt in this
presentation to even begin to infer that Industrial Arts or this
senior high school program is the answer to all of man's press
ing problel118, even as they relate to the applications of tech·
nology.

The substance of this program is simply to identify anum·
bel' of major problems and explore the applications of tech·
nology in their solution. The specific problem areas were identi
fied in view of the nature of the potential for carrying out a
meaningful study by the Industrial Arts teacher, as well as
the immediate and expanded environment in which he can
function.

PSYCHOLOGICAL RATIONALE

The psychological rationale for a program such as this
should be based upon those factors which contribute signifi.
cantly to the drives, motivations, wants and needs of the in·
dividual. It should attempt to an wer such questions as:

1. Why should the particular students become appreciably
involved in the program?

2. How does the program deal with the individual differences
of interests, abilities, and motivations?

3. How does the program contribute to a positive self con·
cept and an opportunity for identity?

4. How does the program contribute towards the desire for
meaning and relevance as identified with the age group
associated with the program?

5. How does the program with its various strategies and
forms of involvement promote the leaming processes?

It is felt that each of these questions is valid and appro·
priate for this new senior high school program. The following
discussion will attempt to provide some of the answers as they
relate to this particular educational experience.
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The program permits a great deal of opportunity for the
students to establish individual and group goals. This process
functions especially well in the group project organization, the
research and development phase and the unit approach. The
contract system which is appropriate to each of these strategies
is another specific instance and opportunity for goal setting. It
also is important to note that experience with these strategies
has demonstrated that the students generally establish higher
and more difficult goals than the teacher would ordinarily pro
mote.

The pmgmm provides for a vast ?'ange and dive?'sity in
forms of student involvement. The kinds of potential experiences
range from the real and concrete to high abstractions as well
as from the manual to the mental. There are opportunities for
the verbally inclined, the creative and ingenious, the makers,
doers, leaders and followers. The means of expression are
limited only by one's imagination. Each individual is given
the opportunity to demonstrate and apply his unique talents
as he contributes to the goals of the group or class. Just as a
community consists of numerous individuals, each contributing
in his unique way, so it is with this program that permits the
freedom and opportunity which enables one's uniqueness to
function and demonstrate its effectiveness.

The program is structured to take advantage of individual
and gTOUp interests. The selection of a major problem for a
group study is based upon the interests of the class. The role
one selects in the project organization, and the component he
selects to develop on the project are also of his interest. The
major unit topic (a major problem area) is selected by the class,
and each student in the unit strategy identifies the particular
element that he contracts to contribute to the unit study. The
selection of problems in the Research and Development strategy
likewise is made by the individual student.

However, aside from these mechanical forms of interest
inherent in the methodology there is in the very substance of
the program a great potential for the development of interest.
The timeliness and the reality of the issues to be studied pro
vide another important source of interest generation.

The program is centered at the senim' high school level to
take advantage of the developmental stage of that age g?'oup.
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These students want to be involved. They want a piece of the
action. The new voting age of eighteen has put the ne\vly
franchised in many of the seats of our secondary schools. The
issues of the program are in essence the issues of the ballot
box, the political arena, and the local state, and national legis·
lative chambers.

Our secondary school students ... want to see themselves as partici
pants in the world they live in, not as apprentices for it. They want the
world to be in the school and the school in the world. (Fo.shay, p. 352)

Involvement in the issues of pollution, housing, transporta·
tion, power generation, etc., is an involvement in reality.

It is important to note that involvement is not just a
topical consideration, although that is important. This program
provides the opportunity for many kinds and forms of human
involvement with the content, organization, and activities asso·
ciated with it. The various strategies are replete with involve·
ment opportunities reaching into nearly every form of productive
learning experience.

There also is the opportunity fOl' actual participation and
involvement in on·going community projects, planning, and
studies.

Another point in the psychological rationale deals \,,,ith
the opportunities the program offers for each illdividual to
become a "somebody" in his group and to enhallce his "self
concept". Experience with the unit, group and Research and
Development strategies has sufficiently demonstrated that each
individual has many opportunities to be an expert among his
peers, to demonstrate his unique talents, and to contribute in
various ways that are not possible in most secondary school
classes.

As each individual takes on a different sub· topic in the
unit study of a major problem, he invariably goes beyond the
understanding of his classmates in his knowledge of the sub·
topic. This fact has been observed even in those classes where
there is a reasonable spread in ability.

Role playing is another experience associated with the pro·
gram that contributes significantly to a strengthening of the
"self·concept" particularly when the role is of the student's
choice.
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The prograJn is in many ways a response to the cries for
.. relevancy", fol' .. meal/illg", allcl for "reality." The issues, prob
lems, and sources of information belong to the "now" genera.
tion. They are issues with "meaning" and are significant to the
growth and development of our way of life as well as the kind
of living to be experienced in the future. The "hard" content
is not something that was written by persons in previous gen·
erations. The literature of this program is as fresh and con·
temporary as the morning paper, the daily telecast, or the un·
published commission report. Unlike the is ues of yesterday
that occupy much of what is studied in our schools, this pro
gram is related to the issues of today and tomorrow. Relevance
and meaning are highly related to one's relationship to the
issues under consideration. It is a matter of what one can do
about the issue, what impact the individual can have, and what
influence one can have in shaping the outcome. This point was
emphasized by Fred Wilhelms:

Yet, even more fundamentally, all the youth of our day are growing into
an age of uncertainty about themselves and about their significance ...
They are threshing about, often in crudely rebellious or even bizarre ways;
but the important thing is that they are searching, impelled by a fine
idealism and relentless honesty. They deserve our help. And to give it to
them we shall have to shuck off a lot of scholastic impedimenta and go to
where a young person meets the realities of adulthood. (p. 15)

The program in this discussion goes a long way towards
satisfying these qualifications for relevance and meaning.

A final point in the psychological rationale deals with the
Gestalt of the study experiellce. It is a program that attempts
to examine problem, causes, variations, solutions, alternatives,
and effects. The procedures and strategies are highly interdis
ciplinary in their applications to the problem or a phase of the
problem.

The study of relationships and contributing factors are
just as important as the identifying of proposed solutions and
the possible impacts upon society.

The concept of "wholeness" is not limited to the "hard"
content of the program. It also is found in the "process" func·
tions identified with the various strategies. The activities and
experiences contribute ignificantly to numerous aspects of the
total development of the individual. This is exemplified in the
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student's involvement in communicating, problem solving, re
Rearching, inquiring, planning, constructing, challenging, lead
ing, following, receiving, helping, evaluating, analyzing, and
projecting.

PROGRAM DESCRIPTION

Contents

The content of this senior high school program in Industrial
Arts centers around major societal problems facing mankind in
the future.

Specifically, the program deals with the application of
technology in the solution of major problems facing mankind
in the future. The problems that have been identified for
study include: transportation, housing, communications, power
generation, production, pollution, resource utilization, and trash
or waste disposal.

The content related to each of these problem areas does
not exist as a static set of facts to be learned; dates, leaders,
or events to be memorized; or many other common elements
of traditional school subjects. The sources of data and the con
ditions of the problems under study are constantly changing
and developing.

As an example, let us take the problem of transportation
as a major problem facing mankind in the future. The content
in this area takes on two different but contemporary forms of
educational involvement. On the one hand there is the content
that relates to the problem, which in this case is the "applica
tion of technology in the solution of transportation problems
facing mankind in the future".

The second and complementary form of content deals with
the "process" concept of educational outcome. Both the "prob
lem" and the "process" facets of the content will be discussed
in the following sections.

The content related to the "transportation problem" grows
out of a number of selected questions that relate to the issue.
Such questions may take the following form.

1. What is the nature and extent of the transportation prob
lem facing mankind in the future?
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2. What are the elements contributing to the nature and ex
tent of the problem?

3. How does the problem differ for various elements within
the society?

4. What are the projected solutions for the various aspects
of the transportation problem?

5. What are the alternative solutions and the relative merits
of each?

6. What are the technological advancements or developments
that will play important roles in the projected solutions?

7. What are the projected societal impacts of the identified
solutions to the problem? Occupational? Social relations '!
Population movement? Population concentration? Life
styles?

The same kinds of questions would be used to generate the
"hard" content for each of the other problem areas mentioned
earlier in this section.

The "process" component of the content is based upon the
kinds and forms of knowledge and skills that the individual
accumulates in his pursuit of the previous problem elements. Such
knowledge and skills are involved with the means by which
the problem is studied and not the specific or generalized an·
swers that pertain to the particular societal problems under
study.

As an example, one may learn the "skills of inquiry" in
order that the appropriate data on the transportation problem
be gathered. In this case the knowledge contributing to the
"skills of inquiry" al'e in the category of "process" content and
the data resulting from the inquiry would be in the category
of "hard" problem content.

The content that would fall into this second or "process"
grouping would include the skills and knowledge related to such
activities and forms of human involvement as:

1. Inquiry,
2, Problem solving,
3. Interacting \vith others,
4, Exploring,
5. Challenging,
6, Evaluating,
7. Constructing,
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8. Designing,
9. Using.

There are, of course, many others that may be identified,
and they will vary with the approaches and aclivities involved
in the individual's pursuit of the topic. It is important to note
that the quality and quantity of the "hard" content which is
generated with respect to the major societal problems \\'ill

depend in a large measure on the extent to \vhich the "process"
content components are developed.

This concept of "process" content is not altogether new to
Industrial Arts teachers since they have been claiming for
years that the "project is simply the means to the ends they
seek." One might speculate that the "process" by which one
gets the ans\\'ers might be more important than the answers
he gets.

Activities

The principal sequence of events that form the "involve·
ment structure" from which the many activities generate is as
follows.

1. Selection of a problem.
2. Researching the problem.
3. Developing the report.
4. Constructing the model, replica, or apparatus.
5. Presenting the information and the construction.
6. Discussing and evaluating the solution (s),

This basic "involvement structure" is varied dependent
upon the particular strategy used, i.e., the unit appl'oach, group
project approach, the research and experimentation procedure,
or the community cooperative experience apPl"Ouch.

The activities carried on by the students in this program
reach out into many and diverse fOl'ms of human involvement.
These activities are listed under general topical headings as
follows.

1. Problem Associated Activities
Identifying the problem
Stating the problem
Idelltifyil/{j the elements contributing to the problem
Detennillillg the different forms of the problem
Identifying projected solutions
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Projecting alternative solutions
Listing technological implications for the problem
Speculating on societal impact
Pursuing a planned sequence of action

2. Process Associated Activities
Researching
Analyzing
Discussing
Challenging
Inquiring
Constructing
Designing
Interacting
Evaluating
Comparing
Experimenting
Relating
Correlating
Presenting
Leading
Following
Speculating
Projecting

The progmm is based upon problems with implications that
extend across many subject or discipline areas. This requires
a highly inter-disciplinary approach that extends into an in
volvement with most areas of the school.

The program is based upon societal problems that affect
a la1'ye percentage of the population as well as most a1'eas of
living. This quality provides a real opportunity for the program
to move out into the community for the source of data, as well
as a physical location in the community in which to carry out
certain activities. The students could actually be involved with
on·going conservation or salvage projects, community planning
sessions, housing and transportation projects in the community,
and a host of other forms of meaningful engagement ,,,,ith the
real problems of a changing society.

The prog1'am is designed to make extensive use of the
Industrial Arts labomtory facilities as the students construct
various forms of models or replicas pertaining to the problem
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areas studied. The design, construction, and testing of various
forms of physical objects related to the problems under study
constitute another kind of student manipulative activity.

Further manipulative activities may be carried on out in
community settings or project locations where the students be
come active participants in problem projects under real and
concrete circumstances.

The engagement of students as interns or cooperative stu
dent assistants in projects involving conservation problems,
community planning, transportation systems design, housing
studies, etc., are other forms of student activity possible under
such a program.

Another prominent group of student activities center
around the 'regularly sched/Iled seminars in which each student
or group of students present their problem and the associated
findings, construction, ideas, or conclusions. It is here where
the activities of presenting, leading, challenging, helping, inter·
acting, and communicating are carried out in an organized and
effective manner.

The range of kinds and forms of student activities is end
less and is bounded only by the imagination of the teacher and
the real or imagined restrictions imposed by the educational
establishment itself.

Instructional Strategies

There are four major forms of instructional strategies
associated with the program. Each of these has been carried
out in teacher education classes as well as in the public secon
dary schools.

The first of these is the unit approach to the study of the
application of technology in the solution of one of the major
problems facing mankind in the futme. The unit approach
would involve the total class taking on (by their choice) one
of the problem areas for study.

The unit topic under consideration might take the follow
ing form:

1. Housing Needs and the Future with Implications for
Technology and Human Ingenuity.

2. Pollution Control and the Future with Implications for
Technology and Human Ingenuity.
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3. Power Generation and the Future \vith Implications for
Technology and Human Ingenuity.

The. arne form of topical titles could be used for the prob·
lem areas of transportation. conservation, communications, pro
duction, and resource utilization.

After a unit topic has been decided upon, each student in
the class takes on a different component or aspect of the prob·
lem. He or she \vill investigate the application of technology
towards its solution. The principal point here is that each
student selects his own area of the major problem for study,
and that each individual is investigating a different component
or aspect of the problem.

The educational strategies built into this unit form of
instructional format include the contract method, independent
study, project method, problem method, and the seminar method.
It is actually a combined system of educational strategies with
an effective interface of several appropriate forms of peda·
gogical practice.

The second trategy is based upon a total class or group
study of a major problem. All effort are directed towards the
same problem and all construction leads to a single major group
project.

Outstanding group projects in this category have generated
from the study of such technological developments as:

1. The Desalination of ea Water.
2. The Generation of Electricity from Nuclear Sources.
3. Advance Developments with the Picture Phone in Com·

munications.
4. Future Housing Forms on the Land, in Space, and Under

the Sea.
This group process not only leads to the development of

orne form of a major construction project, it also involves
considerable research, inquiry, planning, organizing, present·
ing, and evaluation.

The class conduct a great deal of its program by means of
a personnel organization plan comparable to that used by the
"project" industries in everyday business. Each student assumes
a leadership role as well as a follo\vership role in the personnel
plan. Such leadership roles include project directOl, public
relations director, construction director, re'earch director,
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safety director, educational director, industrial relations director,
purchasing director, project coordinator, and many more.

The followership roles normally involve working on con
struction teams, research teams, and other activities related to
the total effort.

This group project strategy provides many opportunities for
extensive community involvement, guest speakers, field trips,
movies, and a wide variety of media applications.

The third strategy that has been used is research and de
velopment. Each student selects a problem of his interest from
the seven or eight broad areas identified earlier in this presenta
tion.

The initial class activities involve the student in identifying
and clarifying his problem. The scientific approach to research
and development is basic content in this phase of the program.
The student is required to get involved in "hands-on" kinds of
projects and not merely literature studies.

The research and development process is greatly enhanced
by periodic seminars in which the students are given an oppor·
tunity to present their work and to be challenged as well as
assisted by fellow classmates. These seminars are under the
leadership of students on a rotating basis and include a formal
agenda developed by the leader.

The students are encouraged to go beyond the Industrial
Arts laboratory into the other parts of the school as well as the
community. The use of public and private research centers as
well as institutions of higher education is encouraged.

Throughout all of this procedure the focus is upon the
application of technology to major problems facing mankind.

A fourth strategy that is usually found to a certain degree
in the first three as previously discussed involves increased
interaction with the community.

This fourth category could appear as an independent pro·
cedure which would lead to direct study and involvement with
a wide range of commu'1ity projects, activities, and studies. The
students would get first-hand experiences on conservation pro·
jects, pollution control projects or commissions, urban planning
projects, transportation studies, and many more.

Just as there have been varied forms of cooperative work
experience programs in vocational education, this is a coopera·
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tive work experience program in the area of man's pressing
problems. The classroom for the student would actually be out
in the real world dealing with the elements of real problems
about which the voting citizen must ultimately make decisions.

Instructional Materials

A problem anticipated in the development of the program
was the availability of literature and information for such a
futuri tic kind of study.

Two days of study and exploration by a group of twenty
students uncovered endless quantities of rich and useful infor
mation. There is actually no hortage of information on the
problem areas identified for study.

A great deal of work, much of which is unknown to the
average person, is being done in all of the areas. It also is
apparent that the information is available in most instances
where there i the drive to get it. Several hundred pieces of
literature were collected and cataloged as a result of a student
mail inquiry conducted with private industry and governmental
unit '. The telephone approach also has netted a good return on
appropriate materials.

There are a number of fine books on the market that deal
with the application of technology and the problems facing
mankind. However, it must be emphasized that this is not a
textbook program, for it is doubtful if any text would be capa
ble of covering the topics, to say nothing about keeping up-to
date with the daily changes in technological potential.

The types of materials include paperback books, movies,
television and radio specials, research and development reports,
pamphlets, brochure , ne\vsletters, commission reports, legisla
tive hearing reports, selected periodicals and many other forms
of literature.

Another category of instructional materials relates to those
that are found as a part of the community involvement strategy.
It is here where the student gains access to the data and in
formation gathered by a functioning organization as it attacks
a particular problem.

The materials that relate to constructional or developmental
activities are likewise available, although they may deviate
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from the usual wood, metal, and paper commonly stored in the
Industrial Arts laboratory.

The instrudional materials deyiate sharply from the mmal
instructional materials just as this program deviates from pre·
vious programs. This is to be expected in an education program
that attempts to establish a high degree of relevancy in a society
that has no parallel in the long history of man and his civilization.

The kinds of materials and the sources of materials are
different, but they are available. This fact alone provides a
great opportunity to break the lock-step textbook type of in
struction, and it opens wide the opportunity for exploration,
inquiry, and resourcefulness on the part of the student.

Facilities Required

This senior high school program functions best in a com·
prehensive general shop. The nature of activies which may call
for almost any type of construction, forming or fabricating
makes it imperative that the laboratory be built to handle
them. The following are some specific recommendations when
developing a laboratory for the pl·ogram.

1. Aside from the broad general laboratory facilities there
should be a substantial electricity·electronics component
or area.

2. Chemical and physical testing capability should be built
into the facility.

3. An auxiliary seminar room is a requirement. This room
should contain extensive media capability such as com·
puter terminals, television, telephone, projection equipment
of all forms, and audio recording.

4. Storage facilities should be more diverse than normal with
the capability for temperature and humidity control as
well as the potential for storing a wide range of materials.

5. High heat as well as low temperature producing equip
ment should be a part of the facilities.

6. The full range of physical facilities such as gas, air, elec
tricity (AC and DC), exhaust systems, hot and cold
water, and dust collecting systems should be a part of the
specifications.
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7. An extensive planning center should be included. There
also should be adequate storage for reference books, maga.
zines, bulletins, and other forms of literature.

8. An ideal facility would include four to six study carrels
appropriately equipped for independent study and investi
gation activities.

9. A sizable project assembly area for group projects would
be most desirable.

10. Display and exhibit spaces with adequate lighting and
enclosure should be appropriately located within the labora
tory.

The normal guidelines for acoustical, temperature, and ven
tilation control should be built into the plant. The floor sur
faces should be appropriate for the kind of activity carried on in
a particular part of the laboratory.

The physical facilities and the room design should permit
a great deal of interchangeability in equipment and activities.
This quality would also necessitate storage facilities capable
of holding several pieces of equipment that would be moved
in and out of the laboratory depending upon the particular
activity or needs of the students.

Program Evaluation

The evaluation of a program ranges from the simple to the
complex depending upon the nature of the activity. Needless to
say. this is a complex program with many and varied activities
aimed at broad and far·reaching objectives.

The ultimate goals of the program are directed towards:
1. The development of understandings compatible with the

needs of a citizen who must make decisions regarding
the application of technology in the solution of major
problems facing mankind.

2. The development of "process skills" (inquiring, problem
solving, relating, etc.) consistent with the needs of an
individual in a changing society.

3. The exploration of the "self" so that each individual may
attain an estimate of his capabilities, interests, aptitudes.
likes, dislikes, compatabilities, and other personal attri·
butes.
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4. The development of individuals concerned about the needs
of mankind and a sensitivity towards personal involve·
ment in working towards the satisfying of such needs.

5. The development of a positive attitude towards change
in a society characterized by accelerating change.

As one examines each of the above broad and complex
goals it is apparent that no single or simple system would
suffice.

Suggested forms of evaluation are as follows:
1. The process goals for the most part may be approached

through the technique of observation using appropriate
behavioral goal statements and assessing their attainment.

2. The goals related to understanding and decision making
regarding the application of technology can be approached
through the use of objective tests as well as observation
techniques.

3. The self-exploration goals with their individual charac
teristics can be approached through pre and post objec
tive tests, and through the teclwiql£es of observation and
anecdotal 1·ecm·dings.

4. The goals dealing with "concerned" and "involved" as
pects of the individual's development may be approached
through objective tests on a pre and post basis to deter·
mine the impact of the program. Also the observatioll and
anecdotal record procedures have considel'able value for
this goal.

5. The "attitude towards change" can be examined and
assessed through the use of objective test procedures, and
to some extent through teacher observations of the in·
dividual in various situations.

Immediately, some will be inclined to indicate that the e
evaluation procedures are too im'olved and difficult. Yes, it is
considerably different than counting pages, measuring the
length and width of objects, or assessing the smoothness of
a finish,

The requirements of man become more complex year by
year, and the appropriate form of education likev.'ise must
reflect this increasing complexity. It also should be noted that
the suggested forms of evaluation relate to the performance,
accomplishment, or change in the individual as such elements
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relate to the goals of the program. This is in itself a complex
task.

However, there has been another form of evaluation applied
to this educational experience. A group of advanced students
were put through a practicum dealing with the program. The
activities of this group paralleled the kinds and range of activo
ities associated with the program as conducted at the senior
high school level.

At the conclusion of the experience the teachers were
asked to rate the program on how well it measured up to a
series of statements descl'ibing advocated characteristics of
educational programs that were developed in the decade 1960·
1969.

This listing of qualities, or descriptives was taken from
an article written by Dr. John Goodlad which appeared in the
April 1969 issue of the Saturday Review, and contains the
following points:

First, teaching would be characterized by efforts to determine where
the student is at the outset of instruction, to diagnose his attainments
and problems, and to base subsequent instruction on the results of this
diagnosis. Second, learning would be directed toward "learning how to
learn," toward self-sustaining inquiry rather than the memorization and
regurgitation of facts. Third, this inquiry would carry the student out
of confining classrooms and into direct observation of physical and human
phenomena. Fourth, clas,;rooms would be characterized by a wide variety
of learning materials-records, tapes, models, programmed materials, film
strips, pamphlets, and television-and would not be dominated by textbooks.
Fifth, attention to and concern for the individual and individual differences
would show through clearly in assignments, class discussions, use of ma
terials, grouping practices, and evaluation. Sixth, teachers would under
stand and use such learning principles as reinforcement, motivation, and
transfer of training. Seventh, visitors would see vigorous, often heated,
small and large group discussions, with the teacher in the background
rather than the forefront. Eighth, one would find rather flexible school
environments-marked by little attention to grade levels-and extensive
use of team-teaching activities involving groups of teachers, older pupils,
parents, and other persons in the teaching-learning process . . . (p. 60)

The students in the class rated the program consistently
high on most of the statements in the Goodlad article.

The essence of this aspect of evaluation is simply that
educators and designers of programs must constantly keep in
step with the best and most acceptable curriculum trends of
the period in which the program is to function.
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BEHAVIORAL OUTCOMES
This last section of the report deals with some of the ex

pected outcomes of the program. No attempt will be made to
detail all of the "behaviors" that pertain to the several kinds
and forms of outcomes. The presentation deals with the dif
ferent categories of outcomes such as those associated with
what one might identify as the "hard" content. These are
the factual, problem development kinds of information so in
finitely important if any meaningful effort is to be attempted.
The second category of outcomes will deal with the "process"
kinds of goals which through their accomplishment contribute
significantly to the functioning of the individual in many
aspects of daily living. The third kind of outcomes dealt with
in this section are more general and are directed towards the
societal impact of the program.

The first and basic set of outcomes deals with those ele
ments that contribute to the background of the program as
well as generate the need and substance around which the
study is conducted. This is the "hard" content. It is expected
that the student would develop considerable understanding
and background with respect to the following topical headings:

1. The nature and extent of selected problems facing man
kind (with special reference to transportation, power
generation, trash and waste disposal, communications,
housing, pollution, resource utilization, and water develop
ment) .

2. Elements contributing to the nature and extent of the
problem.

3. How the problem differs in various areas.
4. Projected solutions of the problem.
5. Alternative solutions to the problem.
6. Technological developments and advances associated with

the solutions.
7. Proj ected societal impacts of the solutions.

Another set of outcomes may be identified in the "process"
form of student involvement through an apropriate compila
tion of statements relating to students activities in problem
solving, inquiring, exploring, challenging, evaluating, construc
ting, designing, communicating, leading, following, and inter
acting with others.
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Another way of looking at behavioral outcomes could take
the position that the program would lead to:

1. A concern for the trend and direction of society.
2. An aWa?'elless of the alternatives available to man in his

search for solutions to selected major problems.
3. Active involvement 11/ exploring the solutions to selected

societal problems.
4. An awareness of the accelerating technology and a readi

ness for change.
5. An awarelless of occupational opportunities associated

with the increased application of technology in the solu
tion of selected major problems.

6. A more effective use of the tools and materials of industry
in a new and dynamic encounter with society.

7. The application of one's ingenuity, ability, and potential
in meaningful and relevant activities dealing with man's
pressing problems.

8. The ability to fUHction as a contributing member of a
team, group, or as an individual.

9. An increased ability to lise the expanded resources of the
community in the process of "learning to learn."

The matter of behavioral outcomes takes on many forms
dealing with long· and short-range goals as well as one's per·
sonal outlook. Involvement of the student in the examination
of such problems, the study of alternate solutions, and the
identification of future problems could have profound effects
upon the individual and the futm·e. Some of these projected
effects are as follows:

1. The voting public (decision makers) of the future would
have a sensitivity to the kind, nature, and extent of such
problems facing mankind.

2. The individual would have some understanding of and
sensitivity to the nature of solutions and the alternatives
related to the problem.

3. The strength of the student's adult participation in deal·
ing with such problems would be greatly enhanced by
his earlier involvement in real and direct experiences
related to them.
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4. The student through appropriate kinds and levels of in·
volvement would begin to feel he is a part of the system
and that he does have a role to play.

5. The student's communication with his or her parents and
other adults on the concerns and activities of the program
would have the potential for e\'en wider levels of involve·
ment.

The outcomes as presented in this brief presentation range
across the various components of the "hard" content. There is
another form of outcomes that deal with the "process" forms
of student involvement, and also, th ~re are the objectives or
outcomes that relate to the development of the individual.

This is a program that has great potential for the develop·
ment of the individual while at the same time contributing to
his effectiveness as a decision maker in a rapidly changing
society plagued with problems that must depend more and
more on technology for their solution. Finally, it is a program
that would function to reduce the gap of technological ignor·
ance that separates the technologist from the remaining ele·
ments of society. This latter idea is very important if democ·
racy is to survive in a society so greatly influenced by tech·
nology.
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"They are a hell of a lot smarter,"
"They are better educated."
"I figure there are four in any ten of them with any desire to learn

the job. The rest are here to do as little as possible."
"They don't give a damn. Watch 'em float around here, back and forth.

I have to chase 'em to get any work done."
"They don't have a great fear of management as we had."
"Other generations didn't express themselves; this one does."
"You don't dictate to these people. Today you have to do more asking

and suggesting and it sure takes time."
"The new work force presents supervision with problems they didn't

know existed as little as five years ago."
"Because of low seniority many are at the bottom of the pay scale and

have a tough time making ends meet." (1)

This is the reality of the world of work and it is into this
kind of occupational environment that young people and young
adults are thrust. Are they ready; ready emotionally and psy
chologically as well as vocationally and technically?

Preparation for the world of work has been viewed through
out the twentieth century in this country as a unique responsibility
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of the secondary schools-especially the public schools. We have
uncritically embraced the notion that a comprehensive curriculum
in the setting of a multi-purpose secondary school is a necessary
and sufficient condition for bringing students to a level of readi
ness which ,,,ill enable them to easily and successfully step into
an autonomous adult economic role. Elaborate networks of pro
gram and institutional design coupled with an infinite number
of school-community interactions serve to reinforce the view
that effective preparation for work is occurring. Failures in
preparation are viewed not as a function of systematic disloca
tions but instead are attributed to the inadequacies or disabilities
of individual students.

If we are uncertain as to the level and quality of readiness
of students to enter the world of work, can we be any more cer
tain about the efficaciousness of our central institutional base to
provide the foundation for the economic capacities of its charges '?

I raise these questions at the outset for I believe that any
critique of industrial arts education must address itself to cer
tain large and basic issues present at this time in our culture.
Schools do not exist apart from the rest of society; they are
part of that society, shaped largely by the very culture they pur
port to serve. A strong case can be made to suggest that in fact
schools, and in particular industrial arts education, are the cap
tives of a powerful set of forces opel'ating in the larger culture;
forces which may often be contrary to the very aims and ration
ales which schools have historically claimed as appropriately
their own. (2) An examination of American secondary education
from this perspective will juxtapose an interpretation that varies
considerably from that which is suggested by the contributors
to this yearbook.

We develop our conceptual and intellectual models consistent
with and closely conforming to our basic value system. We are
committed to mass democratic public education; committed to
concepts of educational opportunity; committed to the value of
human dignity and individuality and committed to improve the
quality of life for all citizens. But none of these pretty but rhetor
ical beliefs tell us very much about the reality of school and work;
nor do they speak to the harsh issues of economic survival and
personal identity in an increasingly complex, troubled and con·
fused society.
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What then do the contributors tell us and, more significantly,
what have they not told us about the secondary school and in
dustrial arts education?

THE CULTURE OF THE SCHOOLS

What is Milgrim High like? It is a big, expensive building, on spacious
but barren grounds. Every door is at the end of a corridor; there is no
reception area, no public space in which one can adjust to the transition
from the outside world. Between class periods the corridors are tumultuously
crowded; during them they are empty; but they are always guarded with
teachers and students on patrol duty. Patrol duty does not consist primarily
in the policing of congested throngs of moving students, though it includes
this, or the guarding of property from damage. Its principal function is the
checking of corridor passes .... A student caught in the corridor without
such a pass is taken to the office where a detention slip is made out against
him, and he is required to remain at school for two or three hours after the
close of the school day . . .. There is no physical freedom whatever at
Milgrim. That is, there is no time at which, or place in which, a student may
simply go about his business. Privacy is strictly forbidden .... Milgrim
High's most memorable arrangements are its corridor passes and its johns;
they dominate social interaction. "Good morning, Mr. Smith," an attractive
girl will say pleasantly to one of her teachers in the corridor. "Linda, do
you have a pass to be in your locker after the bell rings?" is his greeting in
reply. (3)

Edgar Friedenberg's description of a secondary school stands
in stark contrast to Lester Anderson's review of the rise of
secondary education in this century. No one can dispute the
impressive quantitative achievement which Anderson outlines;
the fact that today there are close to fifteen million young peo
ple enrolled and this enrollment represents ninety-five percent
of the population between the ages of fourteen and seventeen
are statistics of great significance. The creation of physical fa.
cilities to house these numbers and the creation of programs to
serve large new populations attest to the energy the educational
establishment has invested in meeting the phenomenon of univer
sal secondary education. But hidden in this survey of the rise of
secondary education and the attendant development of industrial
arts education are such issues as the impulse toward educational
uniformity and homogeneity, the abscence of consideration of
the school as a social institution and the failure to consider the
relationship of schooling to the process of socialization. All of
these forces are woven into the basic texture of the school ex·
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perience and are central to an understanding of the current status
of secondary education. Inherent in all of the essays is an un.
settling orthodoxy of approach-the excellent descriptions of
programs and curricula, the statement of municipal and state
projects, the outlines of experimental proposals-all claim the
same purposes and postulate generally similar theoretical j us
tifications.

How can, for example, Ullery, Liebowitz and Berger argue
for specialized program development when they, as Anderson,
do not speak to the setting in which such programs must be
carried out? Where in Yearbook 22 do we find a discussion of the
financial disarray of public education and its implications for
industrial arts? Who has spoken to the desperate malaise of
educational practice in urban settings? What questions have
come forward on the vexing problems of race and ethnicity?
Even such currently popular topical themes as the open class·
room, informal education and independent learning, alternative
schools, innovative education, decentralization and community
control, deschooling and the abolition of compulsory education
(granting that many of these notions and their most vigorous
proponents are fantasy ridden) have escaped the attention of all
of the contributors.

I am suggesting that almost without exception the contri·
butors to this book have accepted the secondary school as we
have known it in our historical experience as the sine qua non
of the conceptual and organizational pattern for delivery of edu
cational services to the young. We need only to examine Calla
han's study of the efficiency movement of the Twenties to learn
what a singular and uncritical acceptance of a given intellectual
formulation can lead to. (4)

Let me outline some areas that industrial arts educators
need to examine if they expect to sustain an effective and valu
able experience for young people.

Implicit in all of the essays is the notion that school and
schooling are a "good" thing-programmatic formulations are
developed on sets of assumptions which may not meet the test
of validity in the setting of reality. For example, do we know
that because more youngsters are enrolled in school they are
necessarily more effectively or better educated'? Can we say with
assurance that because the drop-out rate has declined dramati·



BERLIN 291

cally that those who stay are learning-you don't have to leave
school in order to drop out. Industrial arts education asserts
that its central goal is the achievement of work literacy, yet we
see increasing evidence of a decline in functional and cultural
literacy within the total school population, and these are attri
butes which precede work literacy and are basic to anyone who
expects to function successfully in the world of work. (5)

The significant factor to be examined is the place of the
student in the school setting. Historically educators have tended
to view the student as a passive actor in the process of educa
tion--each new generation of young people represented Locke's
tabula rasa, an empty bottle into which the system would pour
its medicine. Only recently has widespread serious attention been
given to alternative propositions, e.g., that learning transcends
merely mechanistic processes, that rote learning may in fact be
no learning, that the context of learning is infinitely more com
plex than we were willing to acknowledge, and that perhaps the
medicine of our educational history was compounded by alche
mists.

Do all of the elaborate structures of curriculum design, ra
tionalized strategies of instruction, complex terminologies of
performance objectives and elegant measures for evaluation
take into account the value system and behavioral patterns of
students? Can matrices and comprehensiveness of educational
plans overcome the serendipitous quality of life? Will even the
most carefully designed field experience (which students in
variably recognize as "going to school") profoundly affect peer
learning and interactions? Where in all of the elaborate schemes
of industrial arts and career education is there an expressed
concern for the anomie quality of student life? Of all areas of
secondary education it is in industrial arts that closest attention
should be given to the growing disengagement of the student
from the very process of schooling for the anomie quality of the
student experience continues into their occupational experiences
and is a significant factor in the servere economic and social
dislocations we observe in our industrial society. (6)

The preceding analyses suggest that industrial arts educa
tion is confronted by an especially profound and exciting chal
lenge, for it is in industrial arts, as in science education, that
the potential for engaging students in an active and vital learn-
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ing experience is greatest. The English call it practical educa
tion. Unhappily we hide our central purposes under euphemistic
phrases such as career education, preparation for life, vocational
learning, preparation for careers and the like. (7) The fact of
the matter is that industrial arts is engaged primarily in practi
cal education and is therefore planted firmly in the tradition of
John Dewey. This tradition calls for cognitive and affective
engagement of both student and teacher throughout the curri
culum-a process which is especially congenial to the purposes
of the industrial arts curriculum.

The discussions of Lux and Ray, Yoho, Pine, Maley, Mitchell,
and Olson are either suggestive of or derivative from the formu
lations of Dewey. What I find missing is a sense of rigor in their
collective sets of arguments and an absence of clarity on critical
issues I have identified previously. For example, Olson is con
cerned about the question of the creditability and image of in·
dustrial arts-a laudable goal but what about the creditability
of the product of industrial arts? Pine's thesis suggests that the
objectives of industrial arts (whether homogenized or not) are
a function of the needs of industrial capitali m. Without belabor
ing the important question of whether education should be
viewed as a servant of the economic order, it should be. noted
that nowhere in Pine's extensive essay does there appear a single
reference to the powerful and pervasive force of organized labor.
Yet the union movement has at least as much influence on the
outcomes of industrial arts education as does any of its curricular
and pedagogical designs.

L. W. Yoho's central proposition is the most troubling of any
to be found in Year-book 22 .. "The Orchestrated Systems Approach
treats individuals as components of systems ...." Despite the
fact that this as ertion is qualified somewhat in its total con
text, its implication cannot be ignored. Individuals are "com
ponents"-what can we expect from a curriculum and an edu
cational experience that deals with components rather than with
aspirations and dissappointments, strengths and frailties, laugh
ter and tears, public enthusiasm and private agony-in short, the
totality of the student as a human being.

The question of rigor and clarity ultimately turns on how
the student is viewed in relation to the particular curricular in
vention devised for him. These inventions cannot be abstractions
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for their legitimacy and utility will flow from the measured
success of their effect on students. We need to maintain a stance
toward students that comprehends the great diversity of indio
viduals as well as the diversity of settings from which students
come. And at the same time we need to understand the dynamics
which determine individual diversities and have some insight
into what the diversity of settings contributes to the shaping of
individual character and personality. The absence of discus ion
about the socialization process, adolescent values, peer relations,
questions of self·esteem and similar issues does not lessen their
importance for industrial arts education. (8) It is through an
explanation of these issues that a l'ealistic view of the world
of the student can be gained and this in turn converted into the
process of preparing for work within the larger context of con
temporary culture.

THE CULTURE OF WORK

The women of the phone company are middle class or lower middle
class, come from a variety of ethnic backgrounds (Polish, Jewish, Italian,
Irish, Black, Puerto Rican), mainly high school graduates or with a limited
college education. . ... Their leisure time is filled, first of all, with the
discussion of objects. Talk of shopping is endless, as is the pursuit of it in
lunch hours, after work, and on days off. The women have a fixation on
brand names, and describe every object that way. . ... They are especially
fascinated by wigs. Most women have several wigs and are in some cases
unrecognizable from day to day, cr-eating the effect of a continually chang
ing work force. The essence of wiggery is escapism: the kaleidoscopic trans
formation of oneself while everything else remains the same. Anyone who
has ever worn a wig knows the embarrassing truth: it is transforming. (g)

The transition from late adolescence to early adulthood is
painful and is rarely made easier by the experience of formal
schooling. Adding to this pain is the initial shock of confronting
the world of work-a world that rarely conforms to images that
young people have of employment and ,,,,age earning. To be more
specific, the thrust of most vocational schooling leads students
to expect work to be part of life, to view their role as wage
earner as an inevitable and integral part of their person. Educa·
tion for jobs is grounded on a precept that work has meaning,
value and utility-in short, to be "work literate means that one
will be a self-sufficient, productive, contributing member of
society.
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Throughout the essays in Yearbook 22 we find formulations
such as "develop an understanding of industry and technology
.... develop skill in use of industrial tools .... develop desirable
attitudes toward work ...." (Mitchell) or "industrial arts is an
element of the educational program which provides the essentials
for enlightened citizenship" (Lux and Ray) and "it is a program
that would function to reduce the gap of technological ignorance
that separates the technologist from the remaining elements of
society" (Maley). These are all unimpeachable educational ration
ales but do they have validity when examined under the harsh
light of contemporary employment and industrial practice?
Where, for example, will a student confront in a meaningful way
t.he tediousness and excruciating boredom of a swiftly moving
assembly line; how will a learner be made to understand that
natural ambition and a desire to do excellent work are frequently
at the mercy of the "system" or organizational constraints or
union rules; who can describe the agony of marginal employment
or underemployment in terms that have meaning for young
people? (10)

The foregoing observations suggest that industrial arts edu
cation must increasingly focus its efforts on explications of the
real and the concrete. Our educational system overtrains its pro·
ducts, creates false expectations for employment opportunities
and provides precious little equipment to the student which will
enable him to psychologically survive the day·to·day ritual of
employment. The myth of a necessary relationship between edu
cational achievement and job performance has been shattered
by recent investigations. The fact that educators and employers
continue to act on the folklore of the past makes the task of
creating reality-bound industrial arts programs even more dif
ficult. (11)

Coupled with the fact that we overtrain most students for
entry level jobs is the infatuation of our educational system with
the American mania for credentials. S. M. Miller makes the point
with great force:

It is assumed that these credentialing procedures assure a better
product-that those who receive the credentials can do much better in the
occupation than those who do not; that those who successfully go throug'h
the steps needed to gain the credentials are better fitted for the occupation
than those who are not interested in doing so or fail in the prescribed climb.
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I submit that we do not know if these two assumptions are true. To
some extent they are undoubtedly untrue. And a broader assumption-that
those who do not go through credentialing activities are unfit for the demands
of the occupation-is clearly inaccurate .•..

Schools today are not a humanizing or an educational force as much
as a credentialing agency. sorting people out who do not fit into the regular
channels of educational development. Schools function to certify that some
one is not harmful rather than to develop the potential of all. Many of the
poverty and job-training programs serve the same function. (12)

Until we acknowledge in the construction of industrial arts
programs and in our comprehension of the social context of work
that the world is not fully rationale and that the applications of
technology are not completely a function of scientific judgment,
we will continue to be trapped by the conventions of traditional
practice. These conventions place a premium on such devices as
standard tests for abilities related to vocations, high verbal skills
as proof of potential job performance, acceptable personal char
acteristics as proof of a capacity to "get along" in a work setting.

The impact of credentials can most readily be observed in the
rhetoric that accompanies the arguments for remaining in school.
Potential drop-outs are urged to remain because the diploma
(credential) will enhance their total lifetime income-schools
preach this and employers practice it. But does the credential
matter all that much? A seventeen year old drop·out for whom
education has failed may viscerally know better. He heads for
the assembly line and gets a leg up on the seniority system and
shortly thereafter his peers with the credential in hand are work
ing next to him-but they are relatively disadvantaged because
of the absence of time on the job.

Some comments are in order about the quality and conditions
of work in contemporary society. Much has been written about
the phenomenon of alienation in modern society and its impact on
workers and work settings. (13) Workers .are described as bru
talized or dehumanized at worst or unfulfilled and frustrated at
best.lndustrial arts education cannot be held responsible for this
universal condition but it can attempt to formulate its curriculum
to increase the student's awareness of and capacity to combat
these forces. We are witnessing an intensification of the tendency
to separate work from the rest of life-a tendency which is the
antithesis of the value system of industrial arts. On this point I
find the authors of Yearbook 22 in essential agreement and hap-
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pily so for the need to integrate the creative dimensions of work
with the essential humanity of a person's life is one of the central
imperatives of our time.

Most of the curricular designs in industrial arts education
suffer from a surfeit of ethnocentric assumptions-students are
more alike than they are dissimilar, questions of social class are
not relevant to an understanding of work and, more significantly,
deviant attitudes toward work have no place in the curriculum.
We need only to look at recent events such as the General Motors
United Auto Workers conflict at Lordstown, Ohio, or the truggle
for control of the United Mine Workers to realize that the reality
of work is played out in ways never anticipated or planned for in
an organized school curriculum. While I do not believe that
"school" can ever be a perfect :urrogate for the real world, the
infusion of materials and experiences that are contrary to the
traditional middle class work ethic will provide illuminating per·
spectives that can help students prepare for work. (14) It is the
student, transformed into worker, who will ultimately be con·
fronted with the tensions of class difference and divergent value
systems as part of his daily existence as economic man.

THE CULTURE OF TECHNOLOGY
Those who cannot remember the past are condemned to repeat it.

Santayana
Beware of fiat disguised as technical necessity.

Robert J. Blakely

The redemption of the modern age will be achieved through
the benign presence of technology-this is the message we reo
ceive from the technocrats and the futurists. Like the larger cul
ture, educators have come to accept a culturally determined value
as a central organizing pdnciple for their organizational and
behavioral standards. The principle is technology and it is applied
with vengeance to all of the formulations of contemporary in
dustrial arts programs. The orthodoxy of program design and
conceptual rationales which I noted earlier are nowhere more
evident than in the ...vay in which industrial arts curricula pro·
pose to deal with the "technology question." Should education
of the young be entrusted to a set of assumptions that reject am
biguities and an organizational scheme that is convinced of the
certainty of its purposes?
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Is the landscape of the modern age and its central feature,
technology, as finite and clearly observable as we \\'ould like or
are led to believe? (15) Paul W. DeVore's excellent piece would
suggest otherwise. As DeVore's argument unfolds we begin to
see the complexities and ambiguities surrounding the "technol·
ogy question." These complexities and ambiguities are pl'imarily
a function of socio-cultural response to technology, yet the ten·
dency is to ascribe them to technology itself. To accept DeVore's
notion that the distinguishing feature of technology in our culture
is its dominance is to overlook the fact that all historical societies
have had a value which was dominant and pervasive-the Church
in the early Middle Ages, the Cl'own in Elizabethan England.
Our age has elected technology as its secular god.

But the presence of a dominating force in a culture suggests
the need for a healthy skepticism directed at its presence. Casual
notions suggesting that the harnessing of technolof,ry for the
greater public good, or that we can educate a large public to un·
derstand and utilize technology, or, as DeVore suggests, some
form of participatory control and involvement in technology is
feasible, all overlook some of the most salient features of tech·
nology.

Technology is foremost a powerful abstraction. Definitions
of technology almost invariably lack specificity-the concept has
a quality that transcends the real and the concrete, it stands
apart and at a far distance from the familiar and shared ex·
periences of most people. Along with its quality of abstractness,
technology may be described as having an existence separate
from the culture which it is said to dominate. In this respect it
is very much like modern bureaucracy, \vhich is also a powerful
abstraction, which leads a life independent from the uses to
which it is put. (There are some fascinating parallels between
the rise of bureaucracies and the rise of the modern concept of
technology.) The abstract and independent qualities of technology
are closely associated with another of its principle characteristics
-elitism. Because technology relies heavily on scientific-math·
ematical models and formulations for its language, access is
limited to a privileged few and it will always be this \vay. (16)

The qualities of abstractness, independence, and elitism which
are so profoundly unique to technology represent a vital chal·
lenge to industrial arts educators. I see no easy or direct way to
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overcome them. The curricula so extensively described in this
book may very well teach the interrelatedness of a specific tech.
nology to another but does that make "technology" any less abo
stract or more accessible or lessen the hold of the priest8 of the
language, I think not. If participatory democracy, which was
required by statute and sanctioned by considerable moral force
throughout the 1960's could not budge the bureaucracies (in·
cluding school bureaucracies), should we expect more from the
same concept when applied to technology?

DeVore calls for new choices and more options-these to be
achieved through the study of technology and social systems. He
is much more sanguine than I about the prospects of any educa·
tional reform, organizational or curricular, achieving so ambi·
tious an outcome as a broad understanding of or critical influence
on the "technology question." (17) Certainly an industrial arts
program must be sensitive to larger social issues in our culture
and must be cognizant of the need to sensitize students to the
significance of these issues.

It would be a mistake, however, to invest in the study of
technology such effort that the critical reality dimension of the
student's experience suffers. This is not to suggest a Luddite's
position on the question of education for technology but rather to
suggest that what is paramount is that the student know who he
is and what he is. What we should hope for and look for and work
for in all students is a trained intelligence, an inquiring mind,
and the capacity to cope with the real world.
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CHAPTER SEVENTEE

A Critique of Eleven Papers

Discussing Industrial Arts

in the Senior High School

Ron Edmonds
Assistant Superintendent

Michigan Department of Education
Lansing, Michigan

Having completed a review of eleven of the foregoing
papers, presented by some of the leading decision makers and
opinion makers in the field of industrial arts, I am pleased to
note that reforms of substance and quality are being widely
proposed and that the probable effect will be improvement in
public instruction in general and in industrial ai'ts in particular.

Insofar as the eleven writers represent industrial arts edu
cators, certain notable characteristics emerged as I completed
my review. There is an intense interest in the practical aspects
of public instruction which seems to have its origin in the pre
vailing notion that industrial arts pupils, for the most part,
represent that portion of the matriculating population that is
least likely to pm'sue liberal arts higher education. Such a pre
vailing perception of the student body presumes the necessity
to offer public instruction with intrinsic merit.

I infer that industrial arts educators consider college-bound
pupils more internally motivated with respect to schooling and,
therefore, less likely to respond to inelevant and impractical
instruction by quithng school.
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Such a premise has at least two competing consequences.
On the one hand, there is the inferred notion that the college
bound are, and will remain, the principal decision makers and
opinion makers of America's society-partly because they are
more likely to finish school and partly because finishing school
implies that they deserve their status. I reject that inference
and hope that I am mistaken in my perception.

As I am more interested in the second consequence of these
writers' concern for the non-college bound, I will turn straight
away to the second and more important point. Perceiving of a
student body that must be "persuaded" to remain in school and
believing that that persuasion must take the form of relevant
and practical schooling gives the industrial arts educator a pre
disposition to critical examination of the relationship between
instructional activity and student response to that activity. Such
a perception, as reflected in these eleven papers, makes for a
group of educators admirable in their commitment to students
as opposed to courses.

I suspect that one of the principal dynamics of secondary
school faculty discussion is this distinction between the indus
trial arts staff's awarene s of the necessity and desirability of
attracting and holding students while the traditional academic
staff is more concerned with pedantic scholarship and the rudi
ments of intellectual respectability at the expense of pupil per·
formance.

By and large, all of the paper advocate very substantial
improvement in curriculum, materials, instructional strategies
and the relationship between the activities undertaken and the
pupil's response.

Gordon Liebowitz's "The Correlated Curriculum Program"
and Lux and Ray's "An Upward Extension of the Industrial
Arts Junior High Program" are especially noteworthy in their
effort to effectuate thoroughgoing reform in industrial arts
in response to the outstanding criticism that now characterizes
schooling for the non-college bound. Jerry Olson's description
of "Pittsburgh's Industrial Arts Program" is a model of appro·
priate direction and performance-oriented educational design.

These three discussions exemplify the virtue and the vice
that now describes industrial arts educators. The virtue is that
in each instance, careful and appropriate criticism is made of
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the quality of instruction and the appropriateness of prevailing
school practice as regards industrial arts departments. Every
aspect of the program is carefully evaluated in the context of
discerning appropriate improvement.

Each discussion then describes in some particularity the
means by which improvement can be made in every aspect of
the instructional activity. Such is the vii-tue of believing one's
students must be held and recognizing that educational activi·
ties that cannot attract and hold students are probably inappro
priate school practices.

The vice of industrial arts educators is revealed in two ways
by these three discussions. First, each discussion offers a very
nearly esoteric and pedantic rationale for improvement. It is as
though the industrial arts educator feels compelled to use stereo
typical techniques of the academician who bases programming
on reasoning and intellect with little interest in probable pupil
response to what is undertaken.

I suspect that this is partly based on the industrial arts
educators' defensiveness in an institution dominated by pedants.
That domination is inappropriate since the industrial arts edu
cator is well equipped to lead all his colleagues to the truth that
educational activities that are not devised in response to pupil
performance are bound to come to grief.

It, therefore, causes me some distress that these men, with
such a firm commitment to pupil performance, should dissipate
their energies in esoteric and abstract discussion.

The second and final point in this regard is that once having
determined the appropriateness of very substantial reform in
course design, curriculum characteristics, materials utilization
and instructional strategies, no suggeslion is made that these
reforms, as described, are appropriate to every student and to
every educational activity that characterizes the public school.

I have two compelling reasons for recommending that the
kinds of reforms described in these eleven papers be applied
beyond industrial arts.

First, as I noted earlier, industrial arts educators are far
more performance-oriented than their academic peers. Such
leadership is long overdue in public instruction and might well
serve to facilitate the kind of improvement we all seek.
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Second, industrial arts educators are intensely interested in
their relevance and therefore must be equally interested in their
credibility with their students.

Most secondary students in public schools are well aware of
the social stratification that now separates industrial arts from
academic programs. I assume that industrial arts educators
share my distaste for that social stratification.

To be effective, any reform directed to industrial arts stu·
dents must be understood by the students as being appropriate
and applicable to the entire student body. I recognize that, from
a practical point of view, the reforms in these papers are far
more likely to occur in the industrial arts programs than in
other departments of the secondary schools. Even so, the re
form that these papers represent, while being accepted initially
only in the industrial arts, must be continually extolled as
appropriate throughout the school system. Failing that, indus
trial arts students will see their instructors and principal advo
cates as parties to the continual separation of industrial arts
and its students from the rest of the school. One of my princi
pal criticisms, therefore, of all of these papers is the failure to
apply all of the observations to all of the educational activities
that now characterize public schooling.

As a final point in this regard, the history of efforts to
change institutions makes it clear that the inertia of the larger
body cannot be overcome by confining one's attention to a small
and particularistic aspect of the life of the institution.

As a further general critique, I think it unfortunate that
there is so little reference to accountability in these otherwise
commendable papers. I have already noted that industrial arts
educators are far more comfortable with the concept of measur
able pupils performance than is usually the case with educators.
That being so, industrial arts educators can be of ine timable
value to the whole of public instruction by continually demon
strating the utility and appropriateness of accountability char
acterized by assured measurable pupil progress.

Two major changes are required in all of these discussions
to affect such ends. First, these discussions should resist the
temptation to articulate goals that are as broad, comprehensive
and general as is usually the case when educational purpose is
being discussed.
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For example, Donald Maley's, "The Application of Tech
nology in the Solution of l\Tajor Problems that Face 1:ankind
in the Future," offers the following paragraph as a description
of the goals of the program:

The ultimate goals of the program are directed towards: (1) the develop
ment of understandings compatible with the needs of a citizen who must
make decisions regarding the application of technology in the solution of
major problems facing mankind; (2) tho development of 'process skills'
(inquiring, problem solving, relating, etc.) consistent with the needs of
an individual in a changing society; (3) the exploration of the 'self' so
that each individual may attain an estimate of his capabilities, interests,
aptitudes, likes, dislikes, compatibilities, and other personal attributes;
(4) the development of individuals concerned about the needs of mankind
and a sensitivity towards personal involvement in working towards the
satisfying of such needs; and (5) the development of a positive attitude
towards change in a society characterized by accelerating change.

Dr. lHaley is not substantially dissimilar from his ten co·
authors in the offering of such broad and comprehensive goals.
I have two criticisms of such an approach to the goals of pro
grams.

First, most public schools traditionally use such language
to describe the purposes of the entire school system. Dr. Maley
and his colleagues, in many important respects, deviate from the
norm that describes prevailing educational practice. )'Iuch of
Dr. :Maley's initiative is lost when one discerns no basic dis·
agreement between his goals and the goals of those who have
presided historically over public instruction.

Second, and more important, to state such goals may be
noncontroversial in the sense that few would disagree with them
-but to state such goals is not useful in the sense that they
cannot be measured. To offer goals that cannot be measured is
to offer goals for which one need not be held respon ible. The
very essence of accountability is the willingness to be held re
sponsible for what one undertakes.

Industrial arts will become a far more tactically effective
instrument of educational reform if it will confine its state·
ments of goals to those aspects of pupil performance that are
observable and measurable.

A final point of general criticism of these discussions is a
degree of inconsistency that characterizes all of them with the
possible exception of Jerry Olson's, "Pittsburgh's Industrial
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Arts Programs are Performance Oriented-Designed to Meet
Students' Needs."

Most of the papers propose content integration as one of
the major characteristics in the reform of industrial arts. These
suggestions make the point that except in those instances where
industrial arts are providing specific job entry skills, the con
tent of industrial arts should "break down artificial barriers
between subject disciplines ..."

The suggestion is made that the industrial arts teacher
should design course content so that algebra is used in the solu·
tion of shop problems, history is used in the understanding of
the technological society, economics is used in the understanding
of production and distribution, etc.

These suggestions represent appropriate conceptual begin
nings. They fall short because they fail to see that introducing
academic course content into industrial instruction is too modest
a reform to break down the barriers that separate the various
disciplines.

These discussions are inconsistent to the extent that they
persuasively criticize the failure of industrial arts to utilize
other subject matter in instruction, but they do not reverse the
criticism. None of these discussions is bold enough to suggest
that the continued delineation of course content in any subject
area is contrary to the context in which the students' knowl·
edge and skills are to be used. Industrial arts educators, as
represented by these discussions seem to understand that better
than most of their academic colleagues. I, therefore, think that
all subjects would profit if the same critical reasoning applied
to industrial arts in these discussions was applied to the human
ities and social studies.

I will close as I began, by complimenting the writers on
substantive and appropriate proposals for reform in industrial
arts. I urge the writers to expand their horizons and in the fu
ture to apply their discussion to the whole of the process of
public schooling.
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