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Industrial arts—the blender between
social form and technical function

Robeart D. Gates

it appears to me that during the moments that we have either survived, lived through,
managed, or ordinantly cleveloped something in terms of change during the last year, most
of us have had second thoughts, not just abcut our profession, not just about the words
industrial arts, not just about words like technocracy and technology, automation and
this type of thing, but about how we feel as people — what it is that we do as young men
and women and boys and girls and how we effectively mold human clay.

As 1 thought about this presentation, 1 saw the industrial arts personality or image
as made up of people of many disciplines, with many skills, coming from many periods
of the immediate maturational time that has made us the nation and the part of the world
that we are. And as 1 have thought about these 1 wondered, ‘‘How do you feel?’’ How do
you feel, not just about coming to your great convocation, not just about the maturity of
your organization, not just about the honors that you award. And I received one of those
honors a year ago, and 1 think that to my colleagues from Buffalo and to the people who
distinguished me by allowing me to join that particular great group, came something
special and different in terms of what kinda of people are we who mold human clay,

How do we blend social form with tochnical function? Perhops no other group has
more control of what will happen than the group sitting here this evening, Very frequently
1 make the remark to groups that you're on the ‘‘cutting edge’’. I don’t really think that
this is the way that 1 would personally address people in the industrial arts field. To the
contrary, 1 would feel that people in this field of endeavor are at ‘‘the balance of the ful-
crum’. Which way are you going to shift your weight during the twelve months that lie
ahead? How will you reach out with your know-how toward your educational colleagues,
the communides in which you live, the industrialists with which you deal and the young
people with whom you learn about tomorrow?

We have two grandchildren now, and with the image of being a grandfather, some-
thing happened to Bob Gates, because up untl then, I thought of myself as a young man,
I think that, in effect, I suddenly realized that not only was 1 potentially a part of the
establishment, but 1 was also potentially a person who didn’t really care what somebody
else thought any more. 1 knew lhad been the route ~ 1 had been there. In essence, 1 think
that what I'm suggesting is that each of us does have a philosophy, a feeling of self, an
awareness in this time of the change thatis happening in the social mix that is our society,

What i{s that social mix? How is it made up? How do people handle it in what we call
urban centers, and how do they handle it in what we call suburbia, and how do they handle
it in less suburban areas that we still on occasion refer to as rural? How do you feel
about your community? Are you philosophically an essentialist? Many people in the
industrial arts field are. Are you a classicist? Very few people in the industrial arts
field philosophically are classicists. Are you a perennialist? Are you a humanist?
1 suspect that more counseling actually occurs across the bandsaw after the blade is
broken than most of us willingly understand or admit to, except when we’re talking to
our educational colleagues that don’t understand about wanting blocks of time bigger than
a perijod to work with. I think that way when we try to express what it {8 that happens in
the advancing development, the utilization, the change which i8 occurring,

What really is occurring in ol - soclety? For several years it was my good fortune
10 be responsible for about 8500 people in thirty~-three countries around the world, The*
were training underdeveloped nations. They were training people and individuals who
were less fortunate than most of the people with whom we work daily. And from this
experience came a most unusual kind of feeling and attitude on my part. And 1 ghare it
with you this evening in a sentence: ‘‘Technology is more effectively used in the under-
devcloped nadons of the world than it is here where it is produced for utilization.’”” Even
those of us who are closest, you andme, in this field of educational endeavor, are making
poorer utilization than i suspect you would find in almost any underdeveloped nation of
the world, where there is bit one thing different: They have the technology because of
various kinds of program aids which we send there, but also, they say, ‘“We're so far
behind we’ll do anything to catch up’’.

Have you thought perhaps that your curriculum couldheve gotten behind? Regardless
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of whether you are any of those philosophically, whether you’re a pragmatist or whether
you’re a complete modern in terms of some of the philosophical fields of thought which
might make you a reconstructionist (48 | understand the word) - regardless of these, 1
would suggest there are five basic elements that are involved in molding human clay and
do determine social form. The first is: ‘‘The worth and dignity of the human being.’’
What is there about you that brings this to the front in terms of the way you behave to-
ward yourself and toward others?

Secondly, there is ‘‘Respect for self’’. Do most of you - academically, educationally,
industrially and technically — respect yourselves? Not Justdo you change the curriculum,
but do you respect yourselves as molders of human clay? Are you people who basically
and fundamentally can respect others because you respect yourselves — because these
are interactive molds? These are things which do require, hasically and fundamentally,
that first you respect yourself and secondly that you use this respect in respecting others,

The fourth item of all those philosophies, as1 see them, :nd the thing which basically
creates social form, is what 1 call equality, The great documents that made us a nation
are just documents without politics. 1 think sometimes we as educators are fearful,
extremely fearful, that basically and fundamentally we will become ensnarled in what we
refer to as'politics. 1 would challenge each of you to look at social form. To look at the
closeness of tomorrow's vote for Justice of the Supreme Court. To determine that funda-
mentally if the Vice-president breaks the tie, this can still be a great moment in history,
regardless of which way he votes. That fundamentally decisions are made by opinions
being expressed and being reviewed. But to me equality is a trinity of ideas: Equal
worth in the sight of God, equal rights before the law and equal opportunity to develop
one’s own innate potential.

The fifth idea which I think I find in all philosophies which molds social form within
reason 1 do not have as well documented as 1 feel | have those first four points. But it is
the cohesiveness of love and nor the cohesiveness of force which brings about a lasting
change in human bchavior. What is, then, the social form of your community, your cur-
riculum and the feeling of self that you have about the people with whom you live daily?

If we are to deal effectively with our soclety, we must recognize some of its rather
limited dimensions in terms of the moment. Shortly another group of men will make
hopefully as equally as successful a trip to the first satellite in that perimeter around
our earth that we call moon. Technologically this is a feat of some substance. Basically
how do you merge these when you talk with youth and build curriculum? How do you
really deal with technological function? Whatisour world like in some of its dimensions?
The youngster who is youngest at the moment at the Gates’ houschold is 12. When he is
at half life, he will be 45 years of age, because life expectancy for inim having survived
these twelve years in the better-developed areas of our country that he did gave him a
life expectancy of 90 years. At half life he will be 45, He will be alive in the year 2000,
He will be confronted at that time not Just by the ecological developments that will take
Place between now and then, but he will, in all probability, be confronted with fourteen
times the total human knowledge that we have tonight. And also he will be confronted with
three times as many human beings living on this sphere we call earth.

1 think that we can rationalize that some of the kinds of things that are important
about the next few years are just ‘‘something that’s gonna happen after 1 leave the sys-
tem’’. And that’s not true. What's ‘‘gonna happen’’ has already happened.

1 recently finished gome interesting work in the area of the ranagemeut of solid
hospital wastes. As you think of various forms of ecological problems, I’'m sure you
recognize that waste is a partof this problem. Now hospital waste has an emotional over-
ride that goes with it, but how many of you know that in the hospitals of your community
during the last 18 months, the per pound per patient per day weight of discharged waste
has gone from 3 pounds to 16 pounda? And how many of you realize that in that period of
the next 18 months we expect {t to go to 32 pounds? And that we will be planning for the
removal every five days of the average body weight of the person in the hospital?

Social form and technical function. How will we deal with this? How will we as the
molders of human clay make the changes which are necessary?

F'd like to suggest to you this evening that we will use nine conditions which are
essential to learning. Most of you are aware of these in one or more forms and have
probably seen them in the literature for a number of years. These were actually derived
by Ralph Tyron and a number of other people in the behavioral science centers arcund
the world, who twok those instruments and instrumentalities we refer to as computers
and reduced human knowledge - reducing it in such a way that you as an ihdustrial arts

i ’

11




administrator, supervisor, teacher, person on the line, part-time teacher, part-time
learner, whatever be your given clime at the moment, basically and fundamentally can
reach beck into human knowledge and find whether or not these conditons are in fact
supportable by you.

What is it that we’re really saying in these nine conditions? We’'re saying that this
is the blend between social form and technical function. As I mention each of these, you
as industrial arts personnel regardless of the momentof your instruction and the moment
of your molding of human clay, will in fact find a new determination to bring about within
the educational community that balance of the fulcrum which is so desperately needed
because not only are you on the cutting edge, but you are also in that delicate moment of
balance when, as many of you recognize, technologically we have been since 1956 in the
sense of transfer of white- and blue-collar worker load in our work force, to the moment
just ahead of 1956 when for the first time civilized man could reverse history.

I was in the escort at Nagasaki when the :econd bomb went down. I've been back to
Hiroshima to do research with some of the people that were in the LD50 rain — Lethal
Dose 50 ~one in every two people died within that rain. I've been working with some of
the youngsters that are more than their parents (both within the LLDS0 rain) to look for
abnormalities greater than chance that they anticipate because of radiation. Because the
experiments now in the 43,000th generation of the studies that we made following that
blast still are showing incidents of mutations higher than chance. Now what are we
really saying? What are we really saying? We’re saying that we can reverse history
because of technology. The cloud at Nagasaki was 40,000 feet high. The cloud 18 months
later was 40 miles high. And we now have an instrumentality of destruction which 18 so
much more powerful than that second cloud thatl sincerely hope that each of us considers
in a profound way the necessity to continue talking at the conference table, rather than
allow an active confrontation between these forms of detonation which bring with them that
kind of power. What are these conditions that build this blend that help you balance?

The first one is motivation. It's interesting some of the research that we find in
the area of motivation. The word ‘‘Daddy-o’’ came out of the fact that many of the people
living in suburbia basically saw the male image not very much and not enough. And so a
lot of young people suddenly were confronted with the fact that the best male image they
had in suburbia was an older adolescent, and we developed a word called ‘‘Daddy-o’’, in
terms of lingo roughly a decade ago. Today we have some violent four-letter words that
people are pretty dismrbed and upset about, Most of us say them as dirty words. Most
of us find people who use them either to proliferate dirt or in some way to force us into
a less desirable posture as human beings. But I would suggest for your consideration
that moments are ahead when we had better understand what the motivation is when a
youngster uses a four-letter word,

The second condition which we must understand if we are to learn, if we a: » to blend
and if we are to balance, is that we have to accept that crrrent behavior is inadequate f
we're going to learn. Waen you go into a given area and you are watching a teacher per-
form and you know and the teacher doesn’t know, you're in a dangerous position. The
thing you must learn is, how does this teacher learn? How does it happen that this new
person, this molder of human clay, out of industry perhaps, this person we needed
desperately to round out our program, to bring a whole new form of technology, to survive
with us in this moment of truth? How is it that this person, this indtvidual, needs me?

How many of you feel inadequate when you watch a computer operate? Does it help you
learn or do you behave like the rest of the soclety? I've made an offer from many plat-
forms for a long time, that I'll pay $100.00 to the first person who brings me, from a
regular publication of any kind, a cartoon that’s positive about a computer. The thing that
1 would point out to you, however, is that in all this negativism that we've been able to
muster in a sardonic and sarcastic way about these, they’ve come on awfilly well,

1 think it’s also interesting to note that basically we have today great corporations
that are building these devices. But there are some, depending on whose figures you use,
42,000 to 70,000 active computers in the United States today. There will be before the
end of this calendar year available for basic use from three ditferent corporations, de-
vices any six of which will do all the work of the 42,000.

la it possible that we need to look more pointedly at our inadequacles? How do you
really feel about machines? Because, you see, hov; you feel about them s industrial arts
personnel may have a greater effect on the total change of the educational community
than any other person on the staff. But how do you feel about machines? 1’m not talking
about the type you mustered and mastered when you were nine years old and had your

12




iirst power tool. That’s not what I'm talking about. I'm ta.king about iow you feel about
machines. How do you talk to the staff of the English departmernit? How do you talk to the
social sgtudies department? How do you talk about ecology in terms of machines? What
you say as the industrial arts leader may bc inore effective in what we do in blending
social gorm and technical function in the next year than any other group of educators in
our land,

The third condition is ihat there has to be guidance of the desired activity. There has
to be a teacher. Can a machine teach better than a human teacher? Yes. Most of my
colleagues off rostrums, after they say that kind of thing, immediately go into a long list
of qualifications about what they didn’t mean to say. I meant to say exactly what I said.
In essence, as in dealing with the intellectually disabled youngsters which many of you
find in many classes of industrial arts and various forms of vocational education because
they can't handle academic work successfully, if successful training of these youngsters
is a part of teaching, then basically the machine can do it better than a human, I watched
a youngster the other day ask the same question over 400 times without stopping. There
are no human teachers who can answer the same question 400 tmes without stopping.
As a matter of fact, by the time you have answered the same question the third time, most
of you are irritated with the youngster. ‘‘l told you Friday, I told you again yesterriay.
Can’t you remember?’’ Suppcse the youngster wanted to ask the same question 400 times?
Suppose the training of this youngster required the fact that this was the way he dealt with
his nerve tissue?

The fourth condition essential to learning is new marerials that demand new learn-
ing. How many of you have introduced, either by interlocutory relationships with some
of the industrial giants thatare in your exhibit area or by your own devices, new materizis
that demand new learning during the last twelve months? How many of you as indusirial
arts people are openly looking for a blend between sociul form and technical function?
Not just in the equipment that you purchased, not just in the workbooks that go wich it, but
in reality between the knowledge that we have technologically and the social form that
you want to maintxin in our society.

The fifth conditdon essential to learning is time. There is no research that supports
thirty children in a classroom, five days a week of school, forty, forty-five, fifry, fifty-
five, sixty, or any other number of minutes in any sequerce as a good way to learn any-
thing. Two exceptions: (1) In the Old Testament, I believe it is in Isaiah, it says, ‘‘’neath
the shade of a tree may sit thirty and there learn well.”” And in the Koran, Book of
Mohammed, in Unit 16 it says roughly the same thing. In these we find the only two
references to thirty children in the classroom. But we have built the whole public and
private school system around ideas lixe this. Why? Because of convenience? Yes.
Because of administrators? Yes. Because of the belief we have that everyone ought to
iearn something about some things? Yes.

The blend between socisl form and technical function must now be served going both
ways. You who stand at the fulcxrum, you who balance that delicate point, must recognize
that there are over 600 schools in the United States today that don’t take in youngsters
five days a week any more. 1 mean secondary schools. One in the northeast took in
students only three days a week lastyear in grades ten, eleven and twelve (in the quartiles
we call four). They had more meritscholars that year than they had in the history of that
school system, Teachers had time to teach and students had time to learn.

How dc you plan w do this without technology? How do you plan to do it without
orienting the community? How do you plan to do it? You’ve known about doing it since
you took Educaton 101, whether you enjoyed it or didn’t enjoy it, in the college of educa-~
ticn. Twenty-five years ago that research hit the deck. You stand at the fulcrum, Time
is one of the dimensions we don’t have any of.

Six percent of the worid’s populaton lives in these United States. That six percent
of the world’s population hag one-half of the world’s wealth, controls twelve times the oil
reserve and fractionalization thereof of the restof the world, and fifty times the electronic
potential of the rest of the world combined. You have a responsibility to the ninety-four
percent of the population that lives in the rest of the world. You stand at the balance —
not just at home, not just in the classroom, not just with your staffs. You stand at the
moment of balance between whether man will survive free or slave, because a third of the
world i1s free, and a third is slave, and a third is trying to make up its mind which it’s
going to be.

How many of you speak Japanese, Chinese, Arabic, Hindustani or Hindi, Pormguese
or Russian? Nine hundred million of the one billion people in the one-third of the world
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trying to decide whether they shculd be free or slave tonight speak those langua: s, How
do vou plan to communicate with them without technclogy? How do you plan to have youth
go out from your programs without a technical base for communication?

The sixth condition essential to learning is satisfaction. You probably have one of
the greatest devices available to any person -- the productof building or making something
within the realm of your control within your curriculum.

How do you really feel about work? Thibold in Cybernetics is correct in the fact that
today, with two percent of the populations and no technological advancement of any kind
to do all the work wc are now doing, ninety~-eight percent of the population can sit on its
hands. Have you taken a hard look at your curriculum in terms of four kinds of wealth-
producing activities in terms of the kinds of things that do, in fact, happen in your cur-
riculum: (which must be communicated effectively to the rest of the educational com-
munity)?

How many of you can remember the poem you learned in the fourtn grade? If you can,
you learned it. If you can’t, you memorized it to satisfy somebody else, 1 suggest only
to you that you take a hard look at the new informations and knowledges about learning
in terms of memorization, You will find yourselves inidway into those ‘‘lookings’’ at
that new knowledge - looking at those metabolic studlies in terms of whether learning is
chernical. And if learning is chemical then you must apply some of the techniques that
you now know to what it means in terms of the aerosol effect around you, is cr is not pol-
luting with sulphurs or metabolic change in terms of what kind of learning will go on at
any one point in your community on a given day. You stand at the fulcrum. You have in
your hands the balance of social form and technical function,

The seventh condition essential to learning, most of the literature calls sequential
practice and differentiated reinforcement. That is educational jargon for skill and drill,
How much sgkill and drill is there in your curriculum? Remember only one thing, you
will find that there is no learning that takes place from skill and drill unless each trial is
harder and more dermanding than the previous trial.

Remember all those workbooks full of numbers in fourth- and fifth-grade arithmetic?
Have you thought of talking to the mathematics section about revising those pages so that
youngsters who had to go through them anyway apparently in their curriculum would in
fact learn? Even more important, have you thought about sanding and squaring and all
kinds of things we do in varicus aspects of wooriworking? Have you thought of circuitry
and direction of flow and some of these kinds of things that are products of various
aspects of the curriculum of industrial arts and various curricula? Have you really
thought through what is harder and more difficult each time in terms of producing a real
learning? It is like interscholastics, in a way. When the coach has thc¢ boy go down and
fake iu and drive out, go down, fake in and go out, go down, fake in and drive out, unless
each trial i{s harder and more demanding on the part of that youngster, there is nu learn-
ing. And if there is no learning, we do have to question its role in the educational package.
But if there is learning, then we have a whole new way to look at interscholastics. We
have to think about it in order to do it and bring about the balance which is required.

The eighth condition essential to learning is, high but obtainable standards. Most of
you say you get a lot of youngsters you don’t want because people dump them there. Is
that really true, or are you the place where those youngsters can best meet the require-
ments for tomorrow? Do you live at the moment of history in your particular arts pro-
grams where youngsters who would fail would survive more effectively because of what
you’re doing? Or does your gripe go on and on? Does this great organization have a
posture and a standard and a feeling on how it really stands on this point? Yes, it does.
And do you know what it ig? 1 charge you as professional members to find out. 1 chal-
lenge you and your officers - past, present and future-to drive into being something
that will make thiis organization great in the time immediately ahead in regard to balance,

For what it is worth, 1 would like to put in a few extra things about this. I would like
to use an example of putting a barricade in that doorway and making it about four and one-
half feet high, then say that each of you must jump over it before you can go back to the
receptionist in the hotel. Some of you would be here longer than others. Remember, we
have built a system by putting up a standard and saying, ‘‘Jump, jump, jump!’’ Very
bright kids say, ‘*Can’t jump.’”’ Sowe create classes for non-jumpers. And we talk about
ghetto schools. 1 taught in the Stuyvesant School in New York. A youngster got there by
having ‘“‘incorrigible’’ written across his folder. 1 walked into a clagsroom that had had
nine teachers in six days. Somebody in about the third sear in the second row said,
““Why you.....*" and let out a Jot of four-letter words. ‘‘What uo you think you’'re going
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to do?’” And by the time he had gotten all the way up, I had hit him. And he went down,
fortunately, and 1 said, ‘‘Who’s next?’’ 1 don’t believe in capital punishment. 1 just be-
lieve in getting the attention of the learner.

When did we as a society get so soft? I'm not talking about hitting kids. I'm talking
about saying that’s a good job and that’s lousy without feeling we are going to set up some
chain reaction of mental instability. 1 didn’t say, ‘‘You’re a good boy and a bad girl’’;
that will do it.

Vhy don’t we as part of our balance talk about the kind of job that is done? And what
will we find? Fewer mental health problems, because we will become more consistent,
It is almost that easy. We know how to do it. There are things we know how to do we
can’t do. It is like the mother who brings he. two-year-old into the clinic. The youngster
is a feeding problem and you say, ‘I can solve the problem.” And she says, ‘‘Oh,
would you please?’’ And you say, ‘‘Well, I’1] tell you, but you can’t do it,’’ and she says,
“I'l do it!”" You say, ‘‘Put foc ! in front of the child for 20 minutes, three times a day,
take it away with no comment regardless of whether he spills it, eats it, or what he does.
In two weeks you won’t have a feeding problem.’ The interesting thing is that clinically
this is true. There isn’t one mother in a thousand who can do it. The cost of food alone
keeps most of them from doing it, but, in effect, what we don’t need is a lot of self-styled
experts telling us how to runour business. What we do need is to get back at our business
instead of telling a lot of others how to run everybody else’s. You stand at the fulcrum.

The ninth condition essential to learning is, it is the evaluatee and not the evaluator
who is important in testing. The evaluatee has to participate in the evaluation if there is
to be learning., How do you test youngsters? How do you really move people into marks?
How do you handle the grading of teachers? What is a merit raise in your system? How
many of you like to take tests? How many of you are disgusted when you look at academic
life, highly-acculturated standardized testing that isn’t going to measure the youngsters
in your group? What are you going to do about it? Have you just been angry with your
academic colleagues iu other parts of the curriculum? Or have you said, ‘‘Basically,
th~ ~valuatee has to participate in the evaluationor there is no learning.’’ That means that
all testing in which youngsters who are taking the test do not participate actively is just
time consumed for something, Have you seriously considered the fact that we could
change the timetable? That we could even gain on our need for time?

Of these many philosophies that we mentioned in terms of their many elements, I’m
sure we are together about these five overall basic ideas. I suspect we have very differ~
ent basic reasons for being the way weare and for the way we answer people about philos-~
ophy. I would say that most industrial arts people are not given the opportunity to talk
about the philosophy about the field or the philosophy of learning that they have as it
relates to the field, 1 challenge you to do a great deal more of this immediately with
your educational colleagues.

1 would suggest you get your curriculum from your students. 1 would propose that
you use your universities and colleges as aplace to try on those students who are betwixt
and between. They are no longer in the high school and they are not yet in the fold as
Inature teachers as part of the guard that will help you determine where you stand as a
great association.

In closing, let me, if I may, seeif I can express some of these same ideas in another
way. 1 like to write whatl call verse, (I used to think that I write poetry; then I got around
some very bright pecople who write poetry, and I realize that what I write is verse.) It
goes like this:

I met a boy or girl a day or two ago
wh» 1I'"d heard about and mostly bad from so and so.

But when [ met them what I heard began to fade
because in me a very personal friend they’ve made.

We walked a bit and talked a bit and finally just us three
settled down to thinking as we sat down by the sea.

And in their conversation then to me their hearts lay bare
and friendship was the thing for which they had a flare.

1 think we're going to be okay, that boy and girl and me,
because the hardest part i8 over and we trust each other, you see.
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Do you trust each other?

There are three questions you have to answer: to bring balance on that fulcrum between
social form and technical funcvion, They are, in some form, ‘‘What do you mean?’’
‘‘How do you know?’’ and ‘‘What is it worth?*’

Try these three questions on for size with any youngster who is getting away from
you and see what happens. When you are just about to hit them, ask them, ‘‘What & you
mean?’’ ‘‘Hew do you know?’’ and ‘‘What is it wo.'th?’’ I suspect not only will you not
hit them in a physical sense, but you will pulverize them intellectually.

Have any of you been really surprised that some of the boys from Vietnam came
back to see you? You might be interested to note that it was likely a boy you ‘‘never
touched”’. It wasn’t just that he was quiet, because he got into as much trouble as the
rest of the students; it was that you ‘‘just never got to him’’. You never had time to get
to him. The fascinating thing about thig is that, in not having time to get to him, you were
consistent. in your behavior tcward him. Inbeing consistent in your behavior toward him,
you came off being his favorite teacher. A fascinating ideal

Some friends of mine the other day felt compelled *hey
had to confess the world was in an awful mess.

And as 1 was about to add my part to this discussion sad,
I stopped to look where I stood and wondered if I really should.

I wondered through this chatter if there was anything that
I could add that would really matter.

If there was anything I could say that would give us light
just one more day.

Then I guess 1 realized how this talk had materialized
we didn’t know, we were scared. So to our friends
our hearts we bared and we sought security for yours
and mine and me.

What was this thing that I sought for you ana you
for me, this wonderful thing - security.

The group broke up with a sigh because its troubles
would not fly.
And then I knew, for what it’s worth, 1’1l pass it on to you,

Ask my God for me to pray, that I might in every way,
in every word and action bring about just a little
more of satisfaction.

And we who are intelligent should say a prayer of thanks
and never belittle those who fill the less~developed ranks.

For there is no glory in the wisdom we mass
except as we imply it for the good for every class.

The little men of gilt who hold their noses high
are not the ones whose luster stars will linger in the sky.

They are the vain and the selfish and blind that cannor. see
that they are gifted only by God’s generosity.

But those who share their wisdom and their lore
possess the preeminence which will endure forevermore.

I trust you explicitly as you balance the fulcrum between social form and technical
funcdon,

Pr. Gates Is director of research, Edinboro, Pennsylvania, State College.
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Technology and society:
present and future challenges

Steve M. Slaby

The problems of technology, in reality, are human problems, since it is man who
has created technology and it is man who uses this technology for ill and for good.

Scientists, engineers and educators, as well as individual inventors, tcchnicians and
craftsmen, have made critical contributions to the creation and development of modern
technology. At the same time their contributions to this technology were not created in a
vacuum - this technology has been promoted, supported and financed largely by non-
engineers and as part of the social, political, economic and business processes of our na-
tion and of our world. So if we have air and water pollution as serious problems today,
we are all o blame. If we have indiscriminate and poorly-planned urbanization of the
countryside which destroys nature —we are all to blame. If we have social and racial
injustice and turmoil and decay in our cities, we are all responsible for this state of
affairs. What 1l am trying to stress here is that the engineers, the technologists and the
professionals in the industrial arts areas, with their technical-scientific backgrounds,
understand the technical aspects of technology, but in most ways seem to have neglected
to consider the social and human consequences of their creations. The liberal arts people
and the average citizen — whom we can classify as non-engineers and largely not tech-
nically knowledgeable — have on their part neglected to learn to understand the methods of
technology and the impact of their applications on individuals and society. From this we
can see that the mutual responsibility for our present condition is obvious.

The concept of technology is a dichotomy in that, on the one hand, technology has been
a great boon, in many ways, to the human race, but, on the other hand, this boon has been
developed at a very high cost to human beings and their environment.

There are basically two main viewpoints expressedon technology. One is optimistic,
where technology and more technology are considered to be the answer to the human plight
on this earth. The other approach is pessimistic and is critical of nearly all aspects of
technology and blames the technologists for most of the problems confronting the world
today. In my presentation I will examine both viewpoints and in the process attempt to
develop a more acute awareness of what is really involved when we speak of technology
and society and when we individually consider its present and future challenges.

I have been using the word ‘‘technology’’ freely and up to now have not attempted to
define it. Normally when we use the word technology we tend to relate and limit it to a
connotation which involves only engineers, mechanics, factories, machinery, hardware,
engineering and industrial arts schools, computer centers, space exploration, civilian
and military goods and equipment, etc. However, a broader definition of ‘‘technology’’
is possible and necessary if we are to comprehend fully its impact on mankind.

Robert Merton, in his foreword to the book The Technological Society, by Jacques
Ellul, shows how Ellul relates technology to technique in general, and, in doing this,
broadens the concept of technology to an all-inclusive one where technique is defined as
‘‘any complex of standardized means for obtaining a pre-determined result. Thus, tech-
nology so defined converts spontaneous and un-reflective behavior into behavior that is
deliberate and rationalized.”” (The Technological Society, Jacques Ellul, Alfred H, Knopf,
New York, 1964, Foreword, page VI.)

What is the effect of technology so defined? Ellul observes that *‘the irreversible
rule of technique is extended to all domainsof life’’. This results in a '‘civilization com-
mitted to the quest for continually improved means to carelessly examined ends.... Tech-
nique transforms ends into means. What was once prized cn its own right now becomes
worthwhile only if it helps to achieve something else. And, conversely, technique turns
means into ends. Know-how takes on an ultimate value’’. (op. cit.)

In examining the political effects of technology in this broad sense, Ellul agrees with
Robert Hutchins (of the Center for the Study of Democratic Institutions in Santa Barbara,
California), in that ‘*politics.,..becomes an arena for contentions among rival techniques
...to the technician the nation is nothing more than another sphere in which to apply the
instruments he has developed. To him, the state is not the expression of the will of the
people. .. it is an enterprise providing services that mustbe made to function efficiently."’’
(''Doing What Comes Scientifically’’, Robert M, Hutchins, the Center for the Study of
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Democratic Institutions, Santa Barbara, California, p. 6).

In a studyentitled ‘‘Program on Technology and Society’’, conducted under the auspices
of Harvard University, a paradox appeared: Technology, according to this study, on the
one hand has in this country ‘‘created a society of such complex diversity and richness
(where) most Americans today have a greater range of choice, wider experience and a
more highly-developed sense of self-worth than any other people have ever had.’”’ On the
other hand the same technology, according to this study, ‘‘poses a threat to that society if
that society is contented to merely enjoy the fruits of technology without attempting to
answer it and through understanding control it.*”’

The Harvard study warned that the greatestthreatcf technology was a political threat,
since our society may become so completely dependent on technology and upon ‘‘tech-
nologists’’ who administer it that the very nature of the society may change. The impli-
cation here is that the change would not necessarily result in a better society, since the
individual citizen would have even less impact in this new society on the decisions which
result in the introduction of new technology which can profoundly affect his life and his
environment.

The Harvard study stressed that the average citizen and elected representatives must
learn more and know more to be able to ask the right questions if technology is not to
infringe further upon the role the individual should play in having an effect on those who
govern him.

This sentiment is supported by Vice-Admiral H, G. Rickover, who, in a speech de-
livered to a symposium dealing with ‘‘Automation and Society’’, sponsored by the Univer-
sity of Georgia in 1969, said: ‘‘Every citizen is duty bound to make an effort to under-
stand how technology operates and what are its possibilities and limitations...."”’

‘“A free society centers on man. It gives paramount consiu~-ation to human rights,
interests and needs. But once ordinary citizens come to feel that public issues are be-
yond their comprehension, a pattern of life may develop where technology, not man, would
become central to the purpose of society. If we permit this to happen, the human liberties
for which mankind has fought, at so great a cost of effort and sacrifice, will be extiu~
guished.”’ (The Wall Street Journal, M~rch 10, 1969)

Victor C, Ferkiss, in his book Te. hnological Man: The Myth and the Reality (George
Brazilla, New York, 1969), challeng:s the critics of industrial society when they imply
that ‘‘man is a cog in the machine, or a product produced by it, or both.”’ Ferkiss points
out that if this type of criticism is accepted, the alternatives are ‘‘revolt, withdrawal, or
despair’’.

He holds that because of the continuing development of technology, the argument as
to whether or not industrialism has created a mass society threatening human freedom
‘‘has been rendered meaningless.’” It is his contention ‘‘that the industrial era is already
in the process of being superseded by a new phase in human history and that industrial
man, whatever his characteristics, is evolving into something different and superior -
technological man.’”” And according to Ferkiss this will lead to human liberation rather
than destruction. (op. cit., page 271)

A less optimistic thesis was presented by Ralph Nader in an article entitled ‘“The
Engineer’s Professional Role’’, which appeared in the February, 1967, issue of the
Journal of Engineering Education of the American Society for Engineering Education. In
this article he wrote that ‘‘insofar as technology doves things to us that we do not want to
endure, to that extent can it be called out of control. As long as there is undue and paro-
chial attention paid to the short-range economic utility of product and process, at the
same time that the short- and long-range biological conseaquences are treated with indif-
ference or contempt, our society is going to plunge into deeper collective cruelties.’’

‘“What is now out of control,”’ Nader feels, ‘‘may soon be running amok in an arena
of macsbre anarchy so immeshed in giant bureaucratic structures whirling in furious
activities over means, that the accountability for the ends of human welfare are blurring
more and more. And with the jet-paced growth of new technologies, full of potential for
both ease and unease, the lag between a framework of responsibility for the safety of the
man-made environment and the increasingly far-reaching impact of corporate decision-
makevrs threatens to render theiuture significantly more challenging to our humane values
than the past.’” (Journal of Engineering Education; Feb. 1967, p, 450)

In his essay ‘‘Objectivity and Liberal Scholarship’’, Noam Chomsky, professor of
linguistics at MIT, states that ‘‘the Western sociologist sees in the rise of intellectuals
to effective power the hope for a more humane and smoothly functioning society, in which
problerns can be solved by ‘peacemeal technology’...’’ He continues by saying that
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‘‘there are dangerous tendencies in the ideology of the welfare state intelligentsia who
claim to possess the technique and understanding required to manage our post-industrial
society and to organize an international society dominated by American superpower,. .,
Insofar as the technique of management and control exists, it can be used to consolidate
the authority of those who exercise it and to diminish spontaneous and free experimenta-
ion with new social forms, as it can limit the possibilities for reconstruction of society
in the interest of those who are nov/, to a greater or lesser extent, dispossessed. Where
the techniques fail, they will be supplanted by all of the methods of coercion that modern
technology provides, to preserve order and stability.”” (American Power and the New
Mandarins, Pantheon Books, New York, 1967, 1969, p. 125). )

Chomsky in his essay also comments on intellectuals and the schools, and he contends
that ‘‘as American technology is running amok in § -heast Asia, a discussion of Ameri-
can scho 3 can hardly avoid noting the fact that these schools are the first training ground
for the t ops that will enforce the muted, unending terror of the status quo in the coming
years of a projected American century; for the technicians who will be developing the
means for extension of American power; for the intellectuals who can be counted on, in
significant measure, to provide the ideological justification for this particular form of
barbarism and to decry the irresponsibility and lack of sophistication of those who will
find all of this intolerable and revolting,’’ (op cit., p. 310)

Chomsky further challenges and questions the goals and quality of our educational sys~
tem and the intellectuals who comprise it. He points out the traditional role of intellec-~
tuals has been as ‘‘dispassionate critics’’, and he decries the ‘‘comparative indifference
of American :ntellectuals to the immediate actions of their government and its long-
range policy, and their frequent willingness — often eagerness - to play a role in imple-~
menting these policies.”’ (p. 314). He observes that what we must expect ‘‘is that political
elites will use the terminology of the social behavioral sciences to protect their actions
from critical analysis....’ (p. 317).

In his essay ‘‘Oue-Dimensional Man’’, Herbert Marcuse, professor of philosophy at
the University of California, states that *‘. .. with the growth in the technological conquest
of nature grows the conquestof man byman. And this conquest reduces the freedom which
is a necessary aprioriofliberation. This is freedom of thought in the only sense in which
thought can be free in the administered world ~ as a consciousness of its repressive pro-
ductivity, and as the absolute need for breaking out of this whole.”’ (‘' ‘One-Dimensional
Man”’, Herbert Marcuse, Beacon Press, Boston, 1968, p. 253,)

In discussing freedom, Marcuse remarks that *‘...society must first create the
material prerequisiter of freedom for all its members before it can be a free society:
it must first create the wealth before being able to distribute it according to the freely
developing needs of the individual; it must first enable its slaves to learn and see and
think before they can know what is going on and what they themselves can do to change ii.
And, to the degree to which the siaves huve been preconditioned to exist as slaves and be
content in that role, their liberation necessarily appears to come from without and from
above. They must be...forced to be free...to ‘see objects as they are, and sometimes
as they ought to appear, they must be shown the. .. good road. .. they are in sea.'ch of’.”’
(op cit,, p. 40).

Marcuse reacts to this position by stating that ‘‘but with all its truth, the argument
cannot answer the time-honored question: Who educates the educators, and where is the
proof that they are in possession of ‘the good’?’’ (op._cit,, p. 40).

In an address to the 23rd session of the General Assembly of the United Nations,
Ambassador Astrom of Sweden made the following statemnent: ‘‘Man is today in possession
of scientific and technological resources which are truly spectacular, It can safely be
assumed that further progress will follow in the years ahead, The achievements of science
and technology are the prerequisites of rapid ecornmic development, just as they form the
material basis for the armaments race. Sc man has now in his hands unprecedented pos-
sibilides for destroying himself tur also for bettering his lot on earth. Let me say in
passing that if only a fraction of those resour-~es in the form of brain power, technical
know-how, equipment and capital which are now devoted to the perfection of the means of
mass destruction were released to be utilized for social purposes, for the rational pian-~
ning of the human environment in urban and rural areas, then the total gain in terms of
human happiness and of social justice would be enormous.’’ (23rd Session, General
Assgmbly, provisional yerbatim record of the 1732nd meetng, New York, Dec. 3, 1968,
p. 16.)

The range of opinions on technology and its effect on man and society varies, as you
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C€an see. The debates, arguments and discussions range from almost utopian predictions
of the contributions that science and technology will make to man’s living of life, to de-
Pressing negative prognostications,

As educators we have a unique opportunity to explore in depth, with our students and
peers, the role and impact of technology on human life today and in the immediate future,
I hope that each one ofus will seriously reflect on the Character and meaning of this force
called technology. As educators in technological areas, we have a major responsibility
to teach our students not only the techniques of technology but also to make them aware
of the creative and Critical role they can and must play as kncwledgeable citizens in con-
tinually developing and maintaining a society which serves the interests of all the Pecple,
This means that technology must serve man — and not the contrary,

The present challenges do not only include problems of environmental pollution and
disruption of the ecological balance of nature, but most importantly the Problems of
human relations, which are an integral part of totai ecology. The present cha’lenges are
intimately interwoven and connected with the future challenges facing mankind,

How we handle ~or don’t handle —our problems today will set the pattern for the
fumre. Whether liberation of man from ignorance, hate, impersonality and war will re-
sult, or whether an €poch of human repression is man’s future — a repression which will

age, in this place.
In the final analysis, it is man himself who is the greatest present and future chaj-

lenge,
The present and future challenges are in our hands ~ the gauntlet has been thrown
to us. What we do now as educators and citizens will dete~mine whether these challenges
can be confronted and dealt with in a humane manner, where the individual person will
be able to maintain and Preserve his dignity and freedom.

Dr. Slaby is chaiman of the Engineering Graphics Division of the American Society for Engineering Edy-~
cation; and is ehairman of the School of Engineering and Applied Science, Princeton University, Prince-

ton, New Jersey.

A student-oriented industrial arts
G. Don Townsend

The topic given me from which this talk is being presented is ““A Student-Oriented
Industrial Arts’’. After doing some research to find out just what this topic meant, |
have the following to report:

According to Webster, orientation may be defined as ‘‘the familiarization with and
adaptation to a situation or environment; specifically, in Psychology, interpretation of the
environment as to time, space, purpose and persons,’’

I am a senior in Crane High School in Crane, Texas, and very little could be done in
the direction of orienting the coursesg of industrial arts for me; but for those who will come
after me, 1 can see a whole new field opening, By lettng the students, along with the
guidance of their instructors, assist in the making of the courseg of study for the clasg
to follow, individual differences can be really taken into consideration. This, I am told,
is one of the requirements of good-quality instruction,

Some of the student unrest now found throughout our nation’s campuses is caused by
courses being offered in which the students received little or no consideration. In this
modern world, change is the ““thing’’. If you are not flexible and cannot bend with the
breeze, you will surely break, which could mean losing your students’ interest, Al
courses in industrial arts should be planned with the students’ interesr in mind. A stu-
deat must be taken from where he isg and moved forward, It is of great importance that
saidenta be made to see themselves within the total situation; to see how they are to be
& part of the whole environment of the techmological world in which they are to reside,
They should be taken into the Planning of course structures so that things will become
relevant and meaningful. When this comesg about, much of the student unrest will disappear,
and you, as teachers, will find 8 more relaxed and receptive audience with which to work.
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You older people talk of the ‘‘Generation Gap’’ and of a lack of understanding and
communication that causes somse alarmm in dealing with young people today. I believe that
much of this is due to the fact that youth is more exposed to facts and true information
than the older generation was at our age. Since today’s students are more knowledgeable

makes the student of today a more knowing individual, However, the greatest stimulus
that we have today is the feeling that we want to belong to something, By having only a
small part in the planning procedure of the course, a student is given that feeling of be-
longing to something that he feels can be of help to himself. And the instructor will also
receive a feeling of helping someone.

The rapid advance of our technological information (I am :old that we are doubling
every eight years the amount of knowledge that is in the world) makes it imperative that
teachers orient their courses to the student as well as with the student.

Although technology cannot be taught in an industrial arts class and be Properly kept
up-to-date as it changes, occupational information can and should be taught by every in-
dustrial arts teacher. Occupational information refers to that general knowledge neces-
sary for a person to serve himself and society adequately in certain vocations. It refers
to the ability to work and cooperate in group environments. In industrial arts courses,
this concept is easily made real. The instructor can help the student work his own prob-
lerns out and show the student how such problems can apply to the technological environ-
ment., The student can also learn to work and cooperate with others in the industrial arts
curriculum,.

Another important part of student-oriented industriai arts courses is creativity.
Creativity is a vital component of industrial arts, for it is through creativity that the stu-
dent can best express his feelings and ideas. When we consider how we shall analyze
a problem, how we shall go about attacking the problem, how we shall fight our way through
the various obstacles that may appear in our path, there is plenty of scope for originality
and creativity. A point should be made here. It does not matter which method of solving
a problem is best; indeed, that would be a denial of the ‘‘creatvity’’ or “‘originality’’
idea. The point is that thereare many methods, and students can and do invent their own.,
The early introduction of important ideas doesnotmerely aid learning--it also facilitates
Creativity. But most important, the teacher should listen to the ideas of the student. The
instructor is often handicapped by a fearfulness about new ideas in his particular field
by excessively great commitment to his own beliefs and experiences and by the unpre-
dictable nature of students’ questions. Ifateacher took this attitude, a student would have
the feeling that only one method exists, and it is therefore foolish to try something dif-
ferent,

1 would now like tn bring to your attention four parts of the definition of orientation--
namely, time, space, purpose and persons. First, let’s consider time, A student needs to
study courses that are relevant to the t!me or age in which he lives. Studying material
that is even five years out-of-date causes students to lose interest very rapidly. I think
that the consideration of space is very relevant, also, It is very apparent how rapidly
the world is ““shrinking’’. Today it takes only a matter of a few seconds to call a friend
in Australia from here in Louisville, whereas fifteen years ago it would take as much as
half an hour. Today’s students need to be helped to adjust to such changes; and it is up
to you as instructors to aid us,

Now let us look at purpose. Everyone needs a purpose in life, and we students are
certainly no exception. If we donotfind a purpose, we will surely end up like the hippies.
It is your purpose as teachers tohelpus find our own ‘‘place in the sun’’. Lastly, I would
like to say that persons, the final requirement of successful orientation, will have a very
lasting influence on the youth of today; for, as it is well put in a poem, ‘‘no man is an
island’’. Because no one can live without others, all youth need to learn to cooperate
with other pecple., You as teachers can help us gtudents learn this valuable personal
quality in the classrooin.

As you can now see, orientation is a very valuable asset to the learning process of
today’s students. The general purpose of student orientation is to give the student an
opportunity to express himself in something that can hold his interest. It needs to be
something that has the student in top consideration, This is the purpose of such a course
of study for industrial arts. It is my feeling that by taking the students along rather than
telling thera the direction you plan for them to take, you will find a more happy climate
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in the laboratory. This feeling will make your job, as an educator, more pleasant and
much easier. Students will, I believe, be more enthusiastic in the performance of the tasks
before them and will ultimately accomplish more and gain more information. And, to
me, this is what teaching is all about,

Mr. Townsend is just completing his term of office as president of the American Industrial Arts Student
Association, He is a June, 1970, graduate of Crane (Texas) High Schoo!.

Man: end or means?
Jack R. Frymier

Let me begin by saying some very obvious things. (Maybe everything I say today will
be obvious, 1 don’t know.) The title of my paper todJay is, ‘‘Man: end or means?’’ As I
look at the banner behind me, ‘‘Mans Society &xTechnology’’, I think that's an appropriate
tite,

Let me begin, however, by stating some things that are almost obvious at the cliché
level. One need not be very bright or thoughtful or perceptive or knowledgeable or very
much of anything to recognive that these are dramatic, fast-moving, changing times, It
hasn’t been too many years ago that Jules Verne wrote Around the World in Ef ty Days.
Almost in our lifetime that story has hanged from around the world in 80 days to arourd
the world in 80 hours and from around the world {': 80 hours to around the world in 80
minutes. We now stand perched on the brink of, in fact, moving man around the world in
80 seconds or less. Ve now have, at least theoretically, the capability of transmitting
man by means of electronic impulse. Scientists and technologists have developed concep-
tually ways of transmitting matter by means of electronic impulse. The odds are very,
very great that before all of us : this room are gone, man will have devised a way to
equate transportation with communication. We will be able to move ourselves from here
to there with fantastic speed, In an instant and in a moment.

We have telephone, telegraph, television, maybe we will have a telepeople machine,
where 1 can go from here to New York (with special rates after nine o’clock)., That sounds
fautastic, 1 know, but that is the kind of era in wkich we are living. And that fantastic
change permeates everything we do and everywhere we g0 and every place we work, We
all know that. This is the fastest-moving age man has ever lived in, and you and 1 are
now a part of it,

It seems to me that it is appropriate that those of us who work in schools ask our-
selves the question, ‘’Are we, in fact, keeping pace with the times? Are we keeping up,
or, hopefully, are we ahead? What are those of us who have responsibilities for working
with young people doing in these very dramatic and fascinating but frustrating, these
climactic but chaotic kinds of times? Are we making the kinds of adaptatons in our
2chools? Are we moditying our efforts, our procedures, our programs and our ways of
working t keep pace with this dramatic tenor of the dmes?’’

If one looks at our educational effort, if one looks at what we have done in recent
years, the first generalization one is apt to make is, ‘‘Yes, clearly we are trying to
change.”” Those of us who are working in education are trying dramatically and have
worked fantastically hard to modify education in recent years, especially during the last
fifteen years. We have changed the components, we’ve changed the relationships--we’ve
changed a great many things about education.

I like to think of these change efforts as hypotheses for change, They are hypotheces
because we almost never have 9.Jaboratory where we try thine, out fully and effectively
before we put them in the school. Sometmes we do, but generally our practice in educa-
tion is otherwise. Generally, someone gets an idea, somebody gets a notion, somebody
gets a new proposition, and we try it out “‘on the job'’, 80 to speak. And we hypothesize
that if we change this or we change that, something will work out for the batter. Over
the years we have hypothesized that a number of things ought to be changed in education.
For example, there have been a whole series of content hypotheses for change. What we
have really said i{s that we can change the nawre of the subject matter that we teach if
we can clean up the language, if we can tighten up the logic and if we can resequence this
information in a different kind of way - then, maybe then, we can make a significant
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impact upon the lives and minds of those we teach. .

So we have had a whole host of changes in the content, the subject matter, the dis-
ciplines that we employ to help young people learn in schools. Moast of these have some
kind of alphabet title - BSSC physics, BSCS biology, SMFG and all those kinds of programs.
We are trying to change the basic substance that we teach, and that’s true in industrial
arts also, you know very well. I think of these change efforts as content hypotheses for
change.

There have been other kinds of change efforts that we've proposed, too, modifications
of the methods that we employ. I think of these as methodological hypotheses for change.
We've changed the way in which we work and the nature of the interaction with teachers
and pupils. That’s what educational television is, that’s what computer-assisted instruc-
tion is and all different kinds of levels. We've tried to change the ways in which we work
with young people, hoping that by modifying our techniques and our processes and our
methodology, we will be able to help young people learn more, better, faster, retain it
longer, forget less of it. We would be able to modify their behavior in the appropriate
direction more consistently, and so forth. Methodological hypotheses for change.

There has been another series of change efforts which involve the organizational
components of education - time, space, the staff, the resource relationship. 1 think of
these as organizational hypotheses for change - the modular scheduling, the nongraded
school, all those kinds of things ~ team teaching, various ways of grouping people. Even
at the district level, we’ve changed tremendously the way in which school districts are
organized and whole new concepts of district organization, especially as it relates to
industrial arts and vocational-technical educatdon. Those are organizational hypotheses
for change.

We’ve also tried things like more research. As people we’ve poured millions and
millions of dollars into a study of the phenomena that are involved in teachiug and learn-
ing. We've tried to see, what is teaching really like? What is the nature of learning?
What is the nature of motivation? What is the Precise result of teacher-pupil interaction
In certain kinds of ways? We said, inaybe if we invest our time and the best talent we
have, maybe then we can understand the fundamental phanomena that are involved in
education - then maybe we will be able to generate a breakthrough in education, just as
we've generated breakthroughs in medicine and breakthroughs in engineering and break-
throughs in communication and breakthroughs in transportation. Maybe by tremendous
efforts in research, we can generate a breakthrough in educarion. 1 think of this as a
kind of a research hypothesis for change. Or research hypotheses for change.

Well, certainly we've tried to change. We ask ourselves, have these changes paid
off? Are schools better today than they were ten or fifteen or twenty or fifty or a hundred
years ago? If we asgk that question honestly, and if we look at the data that are available,
anybody who studies those data will be sorely disappointed. Obviously, schcols are dif-
ferent today from what they were ten or twenty or fifty or a hundred years ago. They’re
different, but, the questionis, are they better? On that question we’re lacking in very good
data. 1t’s obvious, for example, that children today do many things better than they did
twenty or fifty or a hundred years ago. They read % : _ter, they write better, they spell
better, they compute better, they’re better at social relationships, they’re better at
human relations skills. But no matter how we measure those changes, those differences
are very, very, very, very slight. If we're measuring them, for example, in standardized
achievement tests, it inay be one-tenth of a grade level, or two~tenths, or three-tenths of
a grade level at the most,

It’s also very evident that wherever we Jook, there is tremendous dissatisfaction with
education, For example, almos: one-third of the kids who start school in the first grade
quit before they should finish twelve years later. And they quit because they hate it, and
they hate it with a passion, and they wouldn’t go back of you drove them with a cjub. Any
organization which loses almost 50 percent, and loses more than 30 percent, of its clien-
tele, and which develops those fantastic negative feelings, is pretty sorely pressed to
demonstrate that it’s doing a superb job.

There is also evidence that there is widespread dissatisfaction, in the profession,
outside of the profession. But why is that so? Why is it that people who recognize the
need to change and who have tried tremendously hard to change education in a great many
ways — why is it that those changes have not paid off? Why haven’t we been able to make
the kind of improvement that we all hope for and that we all work so hard for — why is
that so? Well, 1 think there are many reasons. 1 will try to share with you a few and |
want to share whet | think are some very pervasive things that relate to that.
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1 think that some reasons lie in the fact, for cxample, that as a profession we've
tended to do a number of things wrong. We’ve tended to do what I call, ‘‘Ask the wrong
questions’’. We ask the wrong questions about programs, we ask the wrong questions
about our educational operations. We say, for example, ‘‘How many schools are using the
new industrial arts program? How many schools are using the new physics program?
How many schools are using modern language laboratories? How many schools are using
the new biology? How many schools are using the new math? How many schools are non-
graded? How many schools are using team teaching?’’ Those are ali frequency questions.
And if you ask a frequency question, you get a frequency answer.

Now implicit in the frequency question i{s the fact that there must be something behind
this, that if a lot of people are doing it, it must be wortihwhile and it must be good. Now
if you try to justify something as right just because it exists, you get into trouble. You
have to justify crime or prostitution or disease as good and worthwhile just because they
abound. That’s a very shaky and very shoddy kind of logic.

It’s also very, very evident that if we equate goodness with widespreadness in educa-
tion, it doesn’t pay off. For example, about 1959, 1 think it was, there was a first survey
done in the United States of how many schools in the United States used language iabora-
tories. There were 14 high schools in America in 1959 - that’s just 11 years ago. Four-
teen high schools in America used language laboratories. By 1962 that number had in-
creased to 10,000 and, by 1964, that number was supposedly 14,000 high schools, now using
language laboratories, And so, the notion is, it must be good, it must be worthwhile, it
mus*t be paying off. Tou go from 14 to more than 10,000 in just a very, very short period
of time obviously is an indication of progress; obviously we’re moving in the right direc-
tion.

But it isn’t so obvious. The fact of the matter is that while we of the nation have
spent three quarters of a billiondollars on language laborator.es, we don’t have a hundred
good pieces of research to demonstrate whether or not they are effective. And out of
those studies that have been done, about a third of them indicate that the kids learn more,
about a third of them indicate they learn less, and about a third of them indicate no sig-
nificant difference. When anybody tries to make inferences that the language laboratoriss
are new and bett¢r and paying off, he is obviously not looking at the hard data. And we
put a tremendous investment in these things, based on the nction that if more people are
doing it, it must be worthwhile. In fazt, the best studies that have been done in that area
indicate almost exactly the copposite — the ones with the biggest numbers of kids and the
most carefuily-controlled variables, and so forth. And that’s very disappointing. Now
I don’t know why that’s so. Everything I now that language laboratories have done caused
me to believe that the new way isa better way. But I think if it is a better way, it’ll show
up in research, ard in fact it has not.

Now we’ve asked the wrong question. We said, ‘‘Do we have it because everybody
else has got it or not?’’ We’ve done the same thing in physics and math and biology. In
1957, for example, there was not a high school in the United States that taught P3SE
physics, because it was just being worked on at that time. Last fall, when school opened
up, more than 60 percent of the high schools in the United States that taught physics taught
PSSE physics. The inferenceis, itmustbe great - look how widespread it is, everybody’s
using it. We tend not to be conscious of th2 fact that during that same 13~ycar period of
time, during the 13 years in which the new, modern, the best physics, daveloped by the
best scholars with the best support of the government, during that period of time the pro-
portdonal enrollment in physics in United States high schools has decreased 22 percent.
During the time when we’ve had fantastic pressure and encouragement and guidance to
move people in a technological, scientific, physics kind of direction, we’ve got a new pro-
gram which is supposedly predicated upon the fact that it will help kids learn, discover
the structure of physics, the way in which physicists work and will motivate them to go
on, During thatsameperiodoftime, as this new notion has spread more and more widely,
the kids have consistently said, ‘’No, no, no, no, no.”” Now the time may come when all
of the schools teach it and none of the kids take It--then we’ll be doing a perfect job.
I’'m not sure. But if you ask the wrong question - How many schools are using it? Is it
widespread? — that’s the wrong question. Butl think one of the things that we’ve tended
to do as a profession is to ask the wrong question. We’ve also, 1 think, operated on the
basis of erroneous assumptons, and 1’m not going to talk about those._ 1 think we’ve also
tried to manipulate the wrong variables. 1’1l talk about that in just a minute,

We have tended basically as a profeasion w look at the variables ‘‘out there.'’ We
said, maybe if we change the size of the class or the color of the print or the sequencing



of the ideas or the way the kids are grouped or the length of period -~ maybe if we change
all those things ‘‘out there,’’ then maybe education will change.

Now anybody who has thought about it for 30 seconds, or anybody who has studied
any of the research, as I happened to have had a chance to do in my kind of work, knows
very well that the most powerful ingredient in education is the human one. If we want to
change education, we have got to change ourselves - our attitudes, our values and our

/ays of working. Now anybody knows, given the choice of changing the textbook or chang-~
ing the teacher, which will make the greatestimpact, Anybody knows, given the choice of
changing the sequence of information or changing the nature of teacher-pupil relatioaship,
which will make the greatest difference. But as a profession we have invested our time
and our energy ir trying to change those things ‘‘out there’’.

Evidently we've said, maybe if we change all cf those things, we can stay ule same
and the kids will still learn more. Bug, if you don’t know it yet, that just won’t work. If
we want to change education, we have got to change ourselves and our ways of working,
The thing that counts in educadon is us. The most crucial variable in education is the
human one, and if we want to change education, we have got to find a way to develop and
culdvate and nurture this human variable to make it more powerful and more meaningful
and more effective in the vay it works with young people,

But we haven’t been able to get hold of that very well, so we tinker with the time and
we tinker with the gronping and we tinker with the size of the class and we tinker with a]l
that other swff, But we stay the same. For that’s erroneous and naive on our part to
presume that we can manipulate the minor variables and leave the major ones alone,

For there are other kinds of things that we’ve done wrong, I think, too. I don’t think
there is any question that th>'‘no significa.. difference’’, which is the most common find-
ing in education, is also a function of the fact which is very tough for us to seem to be
able to accept- that individuals differ. People are different. And the fact of the matter
is that most of those of us who work in education have offered solutions of a programe
matic nature for groups. In other words, we take the old math out and we bring the new
math in, We take the old industrial arts out and we bring the new industrial arts in. We
take the old way of teaching foreign language out and we bring the new way of teaching
foreign language in. What we do is to substitute one group solution for another group
solution, And we presume that somew!icre out there, there must be a general way of work-
ing which is best for all people, Well, that’s nonsense, God Himself could not devise a
program which would meet the needs of all individual people, because people are different.
There is no one method, there is no one way, there is no one content, there is no one
organizaticnal structure, there is no one kind of experiential device which will meet the
needs of all kinds, because people are different. God made them that way, and any indi-
vidual who tries to find one program which will meet the needs of all kids is naive. But
when you give naive p=ople power, that’s dangerous, And that’s where you and I are, But
I think that’s the kind of assumption which is utterly naive, and that we’ve got to examine
in our own operation,

Now to support that, I think in recent months, the last two or thre= years especially,
the young people of the world and in the United States especially have been sending mesg-
sages to those of us over 30, They send us communications, They’re trying to send us
informatdon about how they feel, about what they think is wrong, about what they think
ought to be changed, and so forth. Over these months I think they’ve sent us messages
of different types and in different forms. Now many of us, especially those of us over
30, are disturbed sometimes by the form of the message. We don’t like the fact that it's
loud. That they are profane.  We don’t like the fact that they wear their hair long. We
don’t llke the fact that they cuss at us and don’t seem o listen to us. Well, I think thart
if we try to understand both the content of the messages and the frustration which is be-
hind the young people, thatmightbe useful to us. I think what really has actually happened
over the years is that for a long time a lot c? reople who were affected by educaton, who
were working in it, tried to change it. They kind of sat in the back row, and they kind of
waved their hands, and they said, ‘‘Hey, hey, you lLaow what? I got an idea. I know a
little bit about what 1'd like to do. Why don’t you try this?** You xnow. ““Why don’t you
do it this way? Why don’t you pay attention to me?’’ And they begged and they pleaded
for a long time to be listened to, but we didn’t pay any attention.

And now they’re saying, ‘‘You blankety-blank, listen to mel!’”’ You know, we come
up ught on that. We listen and we are all upset and we are all disturbed. What’s the
matter, we say? What'd we do wrong? You know. And we get all upset because, all of a
sudden, their patence is worn out, and they swear, and we say, you ought not to talk that
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way and stuff, you know, It’s okay if we talk that way, but they ought not to talk that way
you know, I think their patience has worn out. And I don’t for a moment condone the¢
brutal, sadistic, destructive kind of behavior that some young people are engaging in
today. I don’t mean to imply that for a moment,

But I do think there is, behind the actions of many young people, a series of messaget
that they’'re trying to send to us, and I think that those messages are related to what we¢
do, and I think we have to try to hear them. If I try to listen, if I try to figure out wha
those messages are saying, 1 think they say something like this. One of the message:
that kids are sayingis, ‘‘Life is worthwhile,’’ ‘‘Life is worthwhile.”’ Another message tha
they’'re sending is that ‘‘the system has tobe changed.’”’ ‘‘The system has to be changed.’
A third message is, ‘‘The school is a sorting machine rather than a growing, cultivating
nurturing institution.’’ It sorts peopleout. Slaps them into categories. A fourth messag
is, ‘“We want a piece of the action. We want to be there where the actlon is, and we wan
an opportunity to participate in that.’’

Let’s look at those four messages which the kids are sending us, and see if there it
any validity to the content, even though the style may be obscene or disturbing to us. The
kids are saying to us, ‘‘We think lifeis worthwhile. We think that people count. We thin}
that life is important.’”” And furthermore they’re saying to us, ‘‘We don’t think you be-
lieve that, We know ycn say that life is worthwhile, but everything you do supports the
opposite. For example’’, they say, ‘‘how can you possibly say that life is worthwhile anc
spend the fantastic resources of this great nation building death-dealing devices? Hov
can you do that? How can you continue to build fantastic weapons of destruction and sa:
that life is worthwhile?’’ Overkill is not a cute military phrase. It’s a precise descrip-
tion of the fantastic capability which already exists ~ nothypothetically, not theoretically -
but aiready exists to destroy life as we know it. We have more than 53,000 nuclear wea-
pons. If we started to drop one today - and each one of those weapons is hundreds an¢
hundreds of times more powerful than those bombs that were dropped on Nagasaki o3
Hiroshima - if we started to drop one bomb a day, it would take 137 years just to use uj
the existing supply. And the kids say, ‘‘You know, life is worthwhile. We don’t think yot
really believe it. Life is important. Quit building all that nonsense to destroy life anc
put something into the business of building life and nurturing lifc and saving life and creat-
ing life. Life is worthwhile. How can you possibly talk about the business of building
weapons of destruction’’ - for example, we have biological warfare material, one gallo
of which is enough to destroy eight billion people, more than twice the population of th¢
whole world at the moment, The governor of the Staie of Oregon is pleading right now witl
the Presidnnt of the United Stai_s, asking him rot to bring nerve gas from the Philippine:
or the Pacific or somewhere and store it in his state — ‘*How can you possibly say life i:
worthwhile and behave in those kinds of ways?’’ the kids are saying. ‘‘It doesn’t mak«
sense. You're hypocritical, you're inconsistent.’”’ How can you possibly encourage kids tc
learn how to take human life and call that higher education? That is what ROTC is -or-
ganized instruction in hauman destruction.

I work in an institmation which is thelargest producer of ROTC graduates in the Unite«
States. 1 also work in an institution as an individual who has spent five years of his lif
totin’ an M-1 rifle around the world, supposedly in the name of freedom. 1 believe i
freedom. 1 fought for freedom and Ihave seen men die for freedom. 1 think if freedom i:
worth fighting for and dying for, it is absolutely worth preserving and practicing i
schools. i do not for a moment believe that it is possible to develop a free people by en-
slaving them while they are young. And the kids are saying, ‘*Why do we have ro lean
how to kill our fellow man? Howcome? Is it possible o teach people to kill and call tha
higher education? That must be lower education. It can’t be higher education. Cut ou
that nonsense. Life is worthwhile. Pay attention to us.’’ And we don’t listen.

It has been less than a year since President Nixon announced that we were going tc
proceed with the development of an anti-ballistics missile system. Less than a year
The day he made the decision, it was obsolete, because, the day before, Apollo 9 demon:
strated the futility of the whole argument. Apollo 9 wag at that time in orbit around the
earth, going around, around and around. The plan was to drop Apollo 9 into the Atlantit
Ocean, but a storm arose in the Atlantic. So they changed the splashdown from the
Atlantic to the Pacific. And so in a matter of hours, we changed the precise point of th:
splashdown from someplace off the point of Cape Canaveral to someplace in the Pacifir
Ocean. Technologically we brought that capsule down to within a few hundred yards of wha
was not even a predetermined target. Justbecause a storm arose, Now anybody who doe:
not. see the implications of that for anti-balliatics missiles is natve, If missiles come
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they will not come from Siberia across Alaska to Canada. They're going t» come out of
earth-circling satellites, There is no protection against those. There isr. 1e. And yet
we are already committed to spending billions and billions of dollars, what some people
estimate may be the biggest expenditure ever made by this country, on a weapons system
which is already outdated by our own technological developments.

Last summer, for instance, you may recall tlie MIG fighter that flew from Havana
and landed at Homestead Air Force Base in Florida. We don’t seem to recognize the im-
plications of that. The fighter left Havana, the pilot flew very low across the ocean, He
didn’t pay attention to the rules. For example, he didn’t fly high enough for our radar
to pick him up. We didn’t know he was coming. We didn’t know he was coming until just
a very few minutes before he landed. When he landed he came in with his wheels down,
Now anybody knows that when an aircraft comes in with its wheels down, that’s a sign of
friendliness. He might have had an atom bomb on there. He landed within a few hundred
feet of the President’s jet, Air Force One, He could have blown the whole south end of
Florida rightoff the map. But we don’t seem to recognize that if war comes, it might come
that way. We keep thinking it’s all right if we spend fifty billion, one hundred billion or
four hundred billion dollars on a weapons system which doesn’t make sense, because
obviously if people are going to play the game they are going to play it according to our
rules. ‘‘How utterly naive can you be?’’ the kids are saying. ‘‘Life is worthwhile. Let’s
build something that’s human-creating and human-nurturing and human-preserving,
rather than human-destroying, Life is worthwhile, but we don’t think you believe it,””
they are saying.

1 think their message is coming across. [ think we have to pay attention to it. How
about the other things they’re saying? ‘‘You have got o change the system,’’ they’re
saying. ‘‘The system has to be changed.’”” Those are the words which they typically em-
ploy. Sometimes they're talking about the political system, sometimes they’re talking
about the economic system, but often they're talking about the educational system. What
do they mean when they say the system has to be changed? 1Is there something fundamen-
tally wrong with the system? 1 think there are a lot of things right about the system, but
I think that there are obviously possibilities for improving it. I think without question in
the field of education we need tremendous change in the system as a system, Apart from
the program, apart from the people, I think the system has to be changed.

For example, any fully-functioning social system that I know anything about is char-
acterized by the fact that there are three separate aspects — three separate entities, three
separate functions which are performed. One of these functions is the planning, the con-
ceptualizing, the hypothesizing, the direction-setting aspect of the system. Another part
of it is the doing, the implementing, the accomplishing, the effecting part of the system.
The third part of the system is the judging, the evaluating, the assessing, the reflecting
part of the system. Now in any fully-functioning system, these three pieces function
separately, and each one of them has apower, but at the same time they are all delicately-
balanced and poised and related to one another.

There is a separate group which performs each function. President Nixon found that
out sorely yestarday. It hurt his ego and it hurt his pride. He proposed to Congress and
to the Senate a name for confirmation (for judge of tne Supreme Court), but the Senate
rejected it. The Senate is a group separate from the President. One group pla.as, one
group accomplishes and one group judges. Thatis beautifully illustrated in our system of
government -~ the legislative, executive and Judicial branches. Butit is also illustrated in
almost any other kind of concept you want to look at - whether it is science, economics,
and so forth - except education, In education, one group plans, another accomplishes, but
there is no judging or evaluatizz group which has a power of its own. Obviously people
make judgments, obviously people make inferences and assessments, but their judgments
don’t have power, their judgments don’t have precision. Their judgments don’t have in-
fluence, except in a very gross and crude kind of way. And furthermore, what we actually
have is a group of people who Plan, who conceptualize, who give direction. These are the
governing boards of education — whatever they are calledor at whatever kind of leval - the
school board, the board of trustees, etc.

We have the implementers. That’s youandI. The professionals. We convert policies
into programs. We convert ideas into practice. We convert general notions and general
purposes into educational hardware and educational decision. But we do not have any-
body to perform the evaluation role. We don’t have a separate group charged with the
responsibility of assessing ox holding us accountable for what we do. Let me cite two or
three illustrations, if 1 can, to make thatpoint, because I think that is a very serious flaw
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in the system. When the kids say the Jygty,y has to be Changed, 1 think they are right.

Ten years or so ago, when I worke4 iy Q,42ndo, Florida, as Director of Instruction,
I picked up my telephone one day when it fﬁ‘hg,f\nd 1 said, ‘‘This is Jack Frymier’’, and
some guy on the other end of the linZ 334 ~’ "1 want you to mak= those kids quit killin’
those fish’’. 1 said, ““What?’’ ‘I wafityo\ P make those kids quit killin’ those fish."’
I said, ““I don't understand what you'r? {glkjp8 about. You’ll have to tell me the whole
story.’”’ He said, ‘“‘I'm so and so. I ruf 3 P&, Bhop. Every day at 8:00 a.m, a school bus
comes and stops in front of iny pet shop gNg #ly¢A were untl 8:20. At 8:20 another school
bus comes, and some of the kids get Qff Ot /78 pus and et on the other bus. Then the
two busses go on. But between 8:00 sRy4 £iy() Some of those kids get off of that one bus
and come into my pet shop and they buy £§8, TpSy t2ke them to school and they kill them.
I want you to make those kids quit killin’ yo8e flsp.’’ 1 sald, ““Why don’t you quit selling
them the fish?”’ And he said, ‘“Now 9gp’t yoPU glve me a hard time, buddy!’’ He said,
“Aren’t you the Director of Instructifh ¢ iy school district?’’ I said, ‘‘Yeah.'' He
said, ‘‘Aren’t the biology teachers partdfthg ixlgtt'uctional effort in this district?’’ 1 said,
‘‘“Yeah,’’ He said, ‘‘Aren’t the biology t£3;pQg SupPosed to do what you said?’’ ‘“‘Well,"’
I said, “‘I’m supposed to have some kind 2% j/);#Nce over them,” He said, ‘‘I want you to
make those kids quit killing those figh | #Rids ““Okay’’, and I hung up the phone and
laughed like ----, That was the funnig®t fliyg that happened to me all day. | didn’t pay
any attention to him. That’s the way it 8 jg g4Qatlon. We pay attention if we want to or
we don’t pay attention if we don’t want td»> ht w2 deCide.

Those of us who are responsible fof iyPle/Penting the decisions are also responsible
for judging the decisions. We make fhe dyj8ions either way, Now if 1’d gotten two or
three telephone calls, 1 might have gotte? 3 fu #Ow in my brow, If I got four or five tele-
phone calls, I might have changed our Wholy Piolo8y program, based on that little bit of
information. Now what we have in educ2Y, ig & gyStem in which those of us who work in
it not only have to implement, but also Pyg Y, Judge. And that means we’re judging our-
selves. And that means that there is 8 )JNq AT contamination of the process. We work
hard. We try like the dickens. We iny@y; fendous amounts of energy and money and
time and then we turn around and sa¥, /’AyZ we doing 2 good job?’’ Well, it's awfully
hard to say we aren’t doing a good job aftyy We/Ve poured all that stuff into it.

Let me take another illustration, fot gXy'Ble. On our campus, The Ohic State Uni-
versity, we have had for anumber of yea®y whyy'S called a Speaker’s rule, The speaker’s
rule was passed by the board of trust®eg. [f Was designed specifically to keep certain
people from speaking on campus - bagicy};¥ bﬂoble who ;2ve communist inclinations and
communist leanings. Now the law, the Y, W/ bassed and adopted by the board of trus-
tees, and over a period of time a lof Of P{ofle felt very uncomfortable about the rule.
They said, *‘You know, first of all, {t'8 5 Q4yfQt Violation of the first amendment of the
Constitution, which guarantees freedon? of \p¢Sch» press, religion, assembly, petition.
1t doesn’t really make sense to deny peQp)2 e right to speak, especially in a university
setting, especially when men are concFyZ1 +th the pursuit of truth. It doesn’t really
make any sense to cut off debate, to limjt 3i8q,4810n.’" And so students and faculty and a
lot of other people kept complaining, af’Q (29,¢ WeTe committees at work and there were
protests in The Lantern, The ColumpMy RigPich and articies in Atlantic Monthly and
Harper’s and the New York Times, AN 2Vgf § period of time a tremendous amount of
discomfort developed. Finally a stud¢™t giygP got a committee going, and they kind of
wobbled their way through the university coMyyH0ity, and a faculty group got working, and
they kind of wc.wnd their way around the YyufYSrsity community. And these two groups
came to the president’s office, and they 3334 ¢ the president, ‘‘You know, a lot of people
around here are unhappy about the sP¥r/# rule. Will you please go to the board of
trustees and ask them if they'd change it/ Y& president thought about ~hat awhile. He
said, ‘‘Okay, I'll do that.’”’ He wentto th? hgAyd Of tfustees and he said, ‘‘You know, there
are a lot of people around here who doWy L/ Y€ speakex’s rule, Will you change it?”’
The board of trustees thought about thgt gg* 3 liyge while, and they said, in effect, ‘*V/ho
made that rule, anyway? Ohl We madeg Yt yyl§, didn't we? Oh, we think that’s a pretty
good rule. No, uh-uh, we’renot gonna chhg¢ it,’ They didn’t. It changed several months
later, when a couple of guys missed th€ &y gy, and the balance of votes switched and it
went through,

But the fact of the matter is, at thé hyZ\egft tiMe, as it ir presently conceptualized ~
at universities, in public schools, in oW WhaIQ realm of education — the system is con-
ceptualized in such a way that those wily pyy TegPonsibilities for making policy are the
same group who judge the worth and t® y2ly¢yAnce of that same policy. If we did that in
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government, for example, that means that we would allow Congress to determine the con-
stitutionality of its own laws, We deny that right to Congress, That right is reserved tn
another group, and that group has power, That group has an influence of its own. When
we sometimes talk about the power of the Supreme Court— ‘‘What the -=---, they’re just
nine old men. Oh, they can’t do anything.’’ If people don’t live by those rules, there’s
nothing they can do. The marshalls don’t work for the court, the marshalls work for the
President. Our system is delicately balanced in such a way that we found a way to use
corrective feedback in order to improve. We found a way to process criticism and to
convert criticism and complaint into positive program change., We can do that in eco-
nomics. Our whole system of free enterprise in economics is based upon the fact that
when somebody doesn't like something, he can turn it down, and the people who produce
Products have to pay attention to tae feedback. But in education we don’t have to pay atten~
tion o the feedback. We pay attention if we want or we don’t pay attention if we don’t
warnt, and we decide.

Now that’s a flaw in the system. When the kids are saying the system has to be
changed, I think they’re right, Ithink we have ways and mechanisms and means and tradi-~
tion which allow us to ingulate ourselves from the system. We’re not accountable to them
or to anybody else, Let me cite one more example and then I’1l go on.

A number of years ago a man inour state was elected governor on a conservative plat-
form, and the first day he came into office he fired everybody in the state who had been
hired in the last 90 days. The law allowed him to do that in civil service and so forth.
Every state agency got ir; budget cut,

In our Department of Education we immediately had our budget cut $26,000.00., We
didn’t know what to do, you know. The kids were there, we didn’t want to shoot them, We
didn’t want to send them home, We didn’t know what to do with them. But we didn’t have
aany money and so we said, ‘‘What should we do? Should we cut out programs? Should
we increase class size? Should we increase the number of student teachers people have
to supervise? Should we fire faculty? What should we do?’’ We talked about it and thought
about it, and we finally made a decision. We said, ‘‘Let’s absorb all of the loss at one
point, at one point in the program, and let’s keep everything else the same,’” And so we
took a class called Introduction to Education, which was required of all students, You had
to take if if you wanted to be cerdfied to teach in our instimiion. You had to take that
course, That course had been taught by regular faculty and by some graduate students,
but in small sections of about 30, That year we put all of our financial losses int. that
one thing, and that class went to 1100 students, and we put a graduate student in to teach
it. We said, ‘“Good luck, buddy.”” That’s what we did,

I used to watch that class - 1,100 people ~ that’s a lot of people, you know, There's
some kid, with a master’s degree, working like the dickens to get a doctorate and taking
twelve, fifteen hours on the side and writing a dissertation, up there trying to teach that
class.

I used to ask myself, what would happen if some guy in that class. some kid out there
said to himself, ‘“How come I have to take this class’’? Suppose he walked across the
street — we didn’t have an auditorium on campus big encugh to teach it in; we had to go to
the state museum. Solasked ryself what would happen if he walked from the state muse-
um over to the Dean’s office and knockedon the door and said, ‘‘Hey, hey, Mr. Dean! Tell
me why I have to take Education 108,"’ You know what the Dean would have said? He’d
have said, ‘’You want to be a teacher, don’t you?’* And the kid would have said, ‘‘Yes.”’
And the Dean would have said, ‘‘Well, you have to take Education 108.’”" But suppose the
kid was one of those kinds of obnoxious kids and he said, ‘“Hey, buddy, don’t give me that
nonsense. Can you prove to me that I'11 be a better teacher if I take that course than if [
don’t? I mean, look, you’re making me take it. I don’t have any choice. It’s required.
What kind of evidence do you have that I’ll be a better teacher if I tak:: that course than
if I don’t?”’ You know what the Dean would have gajd? Huh? He’d heve probably said,
‘‘Have you thought about agriculture, or maybe you ought to go into engineering.”’ Or
he’d have tried to counsel him out and get him out of the fleld of educaition. But suppose
the kid was really one of those blistering kids who walk around campuses today, and
suppose he said, ‘‘Now, --~-- -. don’t give me that nons<nse, buddy. Can you prove to
me t.at I'll be a better teacher if I take that course thuan if § don’t?”’ You know what the
Dean would have done? He’d have drawn himself up to the full dignity of his office and he
would have said, ‘‘Young man, that course is good because we say it’s good. It’s good by
definidon. We don't hypothesize that that's an effective course, we postulate it. We don't
have to prove even to ourselves that what we’re doing makes sense. Not even to ys.*’
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Now 1 submit that when you work in that kind of system, that’s a fantastic amount of
power. And when the kids are saying, ““The system has to be changed’’, I think they’re
saying there has to be an accountability mechanism there. There has to be a way to find
out whether what we're doing does infact make a significant difference, Well, the message
that they’re sending is that the system has to be changed. I think there's a validity to it.

Another message that they're sending: The school is a sorting mechanisi. The
school sorts people out and categorizes them and slots them. We give grades. Grades
become money because they’re scholarships. We determine people's lives. We label
people. We categorize people. Kenneth Clark’s whole notion, for example, about the
self-fulfilling prophecy is that by labeling a ghetto kid as a poor achiever, a poor reader,
he ultimately learns to do that, and he ultimately learns to behave that way, because we
have labeled him that, and that’s self-fulfilling prophecy. The kids are saying, ‘‘“You
know, the school is treating us like potatoes. We run through here and you slot us out
and drop us here and drop us there and put us there and do this to us. We feel like we're
being done to. We're being sorted out. The school is serving some other agency’’ -
sometimes they say the Defense Department or sometimes they say somebody else. But
they feel that the school is a sorting machine. It's not a growing, nurturing, cultivating,
enhancing instifudon. It’'s an institution which sorts people out. It puts them into slots
and they resent that,

Me of the other things that they’re saying, of course, is, ‘‘'We want a piece of the
action. We want a right to determine the direction, the nature of what’s going on with us.
We want a say in what’s going on, in the courses that are taught, the activities which
we're involved in, the methods that are involved, the evaluation procedure, the organ.za-
tional plan. We want a part of that. We want a piece of the action.”” Those kinds of
messages are being sent to us loudly, profanely, sometimes politely, somctimes systemat-
ically, sometimes in writing, often in yelling form. Life is worthwhile, The systerm has
to be changed. The school is a sorting machine. There are other kinds of messages that
they’re sending -1 just picked out three or four.

Now what are the implications of those messages? What are the implications for
those of us who are concerned about kids in school? 1 think behind all of those things the
kids are saying, ‘‘We’'re being used. We’re hollow. We feel prostituted. We are means
to somebody vlse’s end. And we don’t like it. Man is the end,’”’ 1 think they’re saying.
Man is the end. At the present time I think most of the kids feel that tney are the re-
cipients, They are a means i somebody =lse’s end. And they are questioning that
severely. And Ithink their questionihas a legitimacy. I think their question has a validity.
1 think we have to find a way to see whether or not what we're doing in educational prac-
tice is consistent with what we feel is right —not only what they yell, because 1 know very
well that you don’t get verification by volume, and some of the kids think that is true.
Things are right just because you say them loudly. But at the same time I think there is
a validity to their content if we can sort it out and if we can listen to it.

So let me move, if Imay inmy discussion, to some kind of abstract, theoretical points
about program and curriculum, but then try to relate them to the kind of discussion that
we’ve made,

People who are concerned with curriculum development, people who operationalize
curriculum in Schools - translate ideas into educational practice, if you please —are
people who employ knowingly or unknowingly certainkinds of assumptions about education.
For example, curriculum theorists would suggest to us that there are three fundamental
sources or areas that we go to when we determine the purposes or the directions of edu-
cation. There are three areas where we get information and inspiration. One of these
areag is what we know about the nature of knowledge. Another area is what we know about
the nature of society, and a third area is what we know about the nature of the individual.

The nature of knowledge. We’ve learned a lot in recent years about the structure of
the discipline ~ the fundamental facts, the generalizations and principles, the ways of the
inquiry which are unique and peculiar to any particular discipline. We've learned an awful
lot about the nature of discipline, and that’s ore of the areas to which we can go when we
say, ‘‘What should schools be about? What direction should they go? What objectives
shosld; licy pursuet What purposes should they strive to achieve?”

~f: second area of information, or source, if you phease, is what we know =baout the
nsavre G society — changing cultural patterns, expectatioms, social values, norms, those
Kitgue O hings.,

The ttird area is what we know about tl.e nature of the individual - motivation, per-
suneiity structure, perceptual style, cognitive abilities, the nature of intelligence.
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Now anybody who operationalizes education inevitably draws upon these three sources.
What we naively think — those of us who build program ~ is that we consider all of these
in a kind of an equivalent way. We’ll draw some from knowledge and some from society
and some from the individual and we’ll build a program which will meet all of these needs.
But that doesn’t work out in practice, In practice what actually happens is that we pre-
sume that one of these sources is Primary and the others are secondary. For example, if
we presume that what we know about the nature of knowledge is primary, and what we
know about the nature of society and the nature of disciplines is secondary, that repre-
sents, if you please, a particular kind of philosophical posture - a statement or an assump-
tion about philosophy which relatzs to curriculum, It represents one kind of an assumption.
If you translate that into ecucational Practice, you get a departmentalized kind of school,
a school in which subject matter is predominant,

The second kind of assumption is, what we know about the nature of society is pri-
mary., What we know about the nature of the disciplines and individuals is secondary. If
you build that kind of assumption into practice, then you get an entirely different kind of
thing. You get a group-centered, a socially-oriented, the~school-exists-to-setve-
society kind of school.

The third thing is if we presume that what we know about the nature of the individual
is primary and what we know about the nature of knowledge and the nature of the society
is secondary - that represents an entirely different kind of educational program, an en-
tirely different kind of assumption.

Now people who work in schools can use one Or two or three, but they cannot at any
one time use all of these,

Now my value structure, which I want to try to share (and I recognize it as my point
of view), is related to the notion of ‘‘man - ends or means®’, grows out of my understanding
of the kind of static that’s coming from the kids and my assessment of things, and sug-
gests that we ought to, from my values, adopt assumption number three. What we know
about the nature of the individ:-ul is Primary - what we know about the nature of society and
disciplines is secondary.

In other words, to say it another way, Man is the end, subject matter is the means,
society is the result. I don’t think that man ought to be used to achieve social ends. I
don’t think that man ought to be used to achieve discipline ends. Man is the end. And
those of us who work in schools have to find a way to build program in such a way that
we truly do meet the needs of individual kids. We do serve their needs.

But the fact of the matter is we don’t know what their needs are. That’s the real
dilemma. That's the real trouble. Those of us who work in education equate wants with
reeds. We say if a kid wants that, he must need it. Now that’s nonsense. I may want a
new car but I don’t need a new car. I may want a steak dinner but I may not need a gteak
dinner. We don’t have any idea about what people really need in order to maintain intel-
lectual and emotional life.” We know a lot of things about life’s being worthwhile. We know
a lot of things about preserving physical life, but we don’t have any idea what’s absolutely
essential in order to maintain intellectual and emotional life. That’s a big problem. I’m
not going to talk about-1 think that we need tc examine it, because I think what we've
tended to do in education is to get fascinated with the areas which are of particular in-
terest to us - our subject matter field or trying to serve social purposes - and wc’re not
in fact really ultimately concerned about the needs of kids. Oh, we say we are. Yeah, we
say that. Ohl kids are important. Sure they are, now d----t, learn this task, o* do that
or do this. We try to make them work in such a way that they become tlie means to serve
that particular end. And that’s the kind of thing I think they’'re complaining about. And
that’s the kind of thingI think we have to examine in our own practice, in our own assump-
tion.

What I tried to say is that kids are sending us messages. They’re sending us mes-
sages about the importance of life, their disagreement with the nature of the system, about
the fact that they think the school serves as a sorting machine and other kinds of things.
And they’re sending us these messages in a period of fantastic change.

Now I know we’ve tried to change. I know we’ve worked terribly hard. I know we’ve
struggled and worked against tremendous odds. But I also know at the present time that
we’re not doing the job well enough. We absolutely are rot, and we absolutely have to
change.

1 think the thing we really have to change is us. I said it before and I'l1 say it again,
I don’t think there’s any quesi nwhatsoever that the crucial ingredient in education is the
human one. The thing that counts is us. If man is the end and subject matter is the means
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and society is the result, then we’ve got to find a way to use ourselvesr powerfully and
creatively to make a difference in those kids. That means the assumptions upon which
we operate have got to be changed. The space we have to conquer is that space behind our
eyes — our values about curriculum, our notions about the importance of subject matter,
the purposes we tend to achieve, whether or not we seek kids serving some other «nd or
whether we do think that life is worthwhile, whether we do think that when the kids say
they want a piece of the action, we recognize that as an evolution of the spirit of the de-
mocracy — the whole reason this country is here. The only reason our nation came to be
was that we wanted a piece of the action. And the kids are saying that now. Democracy
is an evolving, growing concept. It's not static; it’s dynamic. The kids say, *‘Life is
worthwhile.”” They say, ‘‘You don’t believe that.’”” They say, ‘“We want a piece of the
action and you worn’t let us have it. You’re making the school be a sorting machine — ct¢
it out and change the system.’”’ Well, if we want to change those things, the thing we have
to change is us. We have to find ways to use ourselves powearfully and creatively o help
young people leaxn,

Dr. Frymier is professor and chaiman of the Curriculum and Foundations Faculty, The Ohioc State Univer-
sity, Columbus.

Extensions of technclogy:
from utopia to reality

Henryk Skolimowski
1. From Technologies to Technology.

In human history technology has been the proverbial horn of plenty, and yet it is now
regarded by many to be humanity’s curse. Within the history of science, technology has
been considered as an innocent assembly of useful gadgets, and yet it is now seen by many
as an omnipotent Frankenstein monster. Have we become schizophrenric in our thinking
about Technology, or has Technology so profoundly changed its nature that our stereo-
typed conceptions of it no longer apply?

To attempt to examine the nature of technology is a nearly impossible task, and yet
we have to undertake such an examination if for no other reason than in order to be re-
assured that we have ot become schizophrenic. 1 shall begin by making a distinction
between technologies and Technology (the latter always witha capital ‘“T”'), The former,
that is, technologies, 1 shall treat individually. Tk=2re is the technology of pre-fabricated
houses, the technclogy of paper making, etc. These technologies existed from time im-
memorial. We can find their presence in the eariiest traces of human civilizations., In-
deed, the discovery of early civilizations is the discovery of the remnants of early tech-
nologies. It will be no exaggeration to assert that early technologies helped to humanize
mankind to no lesser degree perhaps than did the moral laws invented by the great

rophets,
P Technology, as opposed to technologies, I shall treat collectively in its totality. Tech-
nology is a specific embodiment of technologies. But its fundamental characteristic
cannot be grasped by examining the features of particular technologies. Taken in toto
Technology distinguishes itself by its ruthless drive to establish mastery over the external
world. It is with this phenomenon ~ Technology wversus che external world - that I shall
here be concerned. My task, in other words, will be to excavate the roots of modern
Technology. And by the ‘‘roots’’ (of modern Technology) I do not mean the chronology of
successive stages of the technological development, but rather the social, philosophical
and psychological peculiarities of the Technological Phenomenon. This phenomenon
emerged relatively late in human history. Ishall argue that its origins belong to the post-
Renaissance era. In particular I shall attempt to demonstrate that Technology cannot be
separated fromn the rest of our intellectual history during the last four hundred years. In
other words, Technology is neither the thing-in-itself nor a part of applied science, but
is an intrinsic part of the rational ideology worked out in the post-Renaissance period;
as such Technology must be viewed within the context of this rational ideology. Our pres-
ent perplexides about the rature of Technology, about its advantages and disadvantages,
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about its blessings and disasters, are partly the result of our confusion concerning the
intellectual heritage that was hequeathed to us from the Renaissance on.

Now, one of the burning issues which various writers on Technology have attempted
to settle is: Is Technologynaturalor unriatural to man? Anotier issue is: Is our present
Technology a phase in a continuous and homogeneous technclogical development, or is it
quite unlike earlier phases? And the third issue is: Is it the case that the flourishing of
great civilizations invariably coincides with the flourishing of Technology?

These are interesting questions in themselves. But they are also relevant for the
understanding of the present condition of Technology. 1 therefore will briefly discuss them
one by one inorder to prepare the stage for the dissection of the technological phenomenon
within the framework of what I call the rational ideology of modern times.

To begin with the first question: Is Technology natural or unnatural to man? Modern
Technology is monstrously unnatural to Man, argue some thinkers; modern Technology
grows from and is a part of the natural equipment of man, claim others. Where is the
truth? ‘The truthis thatmodeim Technology is as natural as it is unnatural to man. To put
it otherwise, it is neither natural nor unnatural. Is the harness natural to a horse? Are
trousers natural to 1r- 17 (They are now almost a part of our skin.) Is the computer,
wh.ich can calculate & wowusand or a million times faster than we do, natural to man? The
answer can be both ‘‘yes’’ and ‘‘no’’ almostin every case, We caanot answer these ques-
tions without some a priori schema of what is natural to man. In order to justify such a
schema, we have to resort to philosophical speculation. Thus, there is no clear answer
to the question, Is Technology natural or unnatural to man? because the question is ill-
formulated. Before it can be meaningfully answered we have to make many stipulations
and assuinptions. Furthermore, what is ‘‘natural’’ in one epoch may not be natural in
another. Thus the phrase ‘‘natural toman’’ is an historical category; therefore, it should
not be treated as if it were universal, timeless, unchangeable.

The second question is concerned with the processof the development of Technology.
Has it been continuous? Has Technology been basically the same for millenia with the
proviso that we have accumulated more and more of it as the store of our inventions and
discoveries has grown? Or have there been some drastic discontinuities so that we can
Justly say that Technology has changed its character and nature? It is unquestionable
that during the last two centuries, particularly after Technology married science, Tech-
nology became an altogether different phenomenon, notonlyin scone but in nature. On the
other hand it is undeniable thar there have been some continuities. And the question is
whether the changes and discontinuities have been more fundamental than the continuities.
It is my contention that such is the case. The discontinuities appear to be far more fun-
damental, not only from a human pointof view, but they are also striking when Technology
is viewed within its own limited framework, when we consider the multiplication of its
powers,

The discontinuities of technological development are striking in yet another respect.
Zvorykin and other writers have demonstrated that when a new technology emerges, its
improvement is at firstrapid. Then the growth curve reaches a plateau. We have reached
the point of diminish'ng returns. Further imprcvements are so difficult, time~-consuming
and costly, and the dividends so small, thatprogress is really illusory. The study of ma-
chines designed for one purpose, such as the steam locomotive, diesel locomotive and
turbolocomotive, Zvorykin argues, shows that at first the efficiency of these machines
rises quickly. After a while the curve showing the increase of efficiency changes. When
the curve approaches the straight line, it means that the potentialities of a given machine
are exhausted, It is also an indication of an approaching leap, a switch to a new machine,
a new technology or a new process. This can be seen as one of the fundamental features
of the technolcgical development.

Among significant discontinuities in the technological development, we should clearly
discern one -namely, the new role Technology came to play in the post-Renaissance
world: the role of the supreme instrument in controlling nature. This point will be dis-
cussed at length during the course of this paper. And this point brings us to the third
question.

Does the flourishing of great civilizations and of great art always occur when Tech~-
nology is most advanced? Yes, if we establish by definition that the flourishing of great
civilizadons is but a byproduct and « inanifestation of technological achievements. Yet,
to a discerning eye, this parallelism is by no means obvious. The aacient civilizations
of China and Greece ~ to mention *hc two spectacular examples - flourished at the time
when Technology (in our sense of the term) was held in very low esteem, was indeed
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dirdained. The inventive genius of the Chinese and the Grecks made it possible for them
to develop Technology far beyond the scope of its usce at the tim 2, There were many dis-
coverics and tnventions, but they were never implemented. 7, 4s, there was the germ of
Technology, but no fruit; the potential but no actalization. From our point of view this
was an irrcdeemable waste., We cannot truly say that technology flourished in the Clas-
sical period of ancient Greece or in ancient China; yet thesc civilizations did.

The surge forth of Technology is a phenomenon of the modern world. Before Tech-
nology could expand triumphantly, we had to acquire a rather gpecial attitude toward
nature. Medern Technology is an instrument designed to control natu~e, to ré€peat a
truism., “his instrument could not have cvolved, at any rate not in the form iy diq,
before we had concecived the Idea of the conquest of nature, Thus, fundamental vy the
understanding of modern Technology is the understanding of our changing relation to
nature. There is an irvisiblc link, buta profound onc, batween our idea of nature anq our
idea of Technology. |1 shall anticipate my suhsequent argument by stating now that the
expansion of Technology coincides with our idea of nature as a caretaker of our needs and
a subject to our will; the second part of this argumecent is that the periods during which
man lives in symbiosis with naturc are not the periods when Technology surges forth,
With this as a preludc 1 turn to the state of technolcgy in ancient Greece.

I, The Greek ldeals and Technology.

The first and fundamental questior. is: Why did Technology not develop in the ancjent
world? Nobody seems to have a coherent answer. Perhaps the answer should be simjlar
to that which Einstein gave when asked why science did not develop in the Orient. The
fact, he said, that science did not develop in the Orient needs no explanation at all, put
what does need explanacion is that it developed in the first place. Yet it is intriguing that
the Greeks, who invented so many gaagets, did not arrive at our idea of TechnolOgy as
a collection of labor-saving devices, as an instrumeint for the mastery of the exteynal
world, The Greeks were incredibly inventive - and not only the Grecks in the Hellenjgtic
age, which is known for :t: .iwechanical inventions mainly because of the genius of Archi-
medes and Hero of Alexandria, but also the Greeks in the Classical period. We arc per-
fectly well-acquainted with the Intellectual and cultural climate of the Golden Age of
ancient Athens under Pericles, when Socrates lived; but we are rather ignorant of the
fact that all kinds of extraordinary gadgets were employed at that time, some very cleyer
indeed, as, for example, machines designed to mimic human behavior. But it was all for
the purpose of entertainment, Hardly any attempt was made to employ these gadgetg in
the process of, as we would call it woday, industrial production. And this fact i8 very
puzzling indeed. Some historians find an explanation in the features of the socio-economic
system of Greece at that time. They contend that there was no need for Technology in gur
sense because slaves were suificient. Some argue that ‘‘the wealthy slave owners did
not want labor-saving devices'’’. Others argue that ‘‘the plans to harness the forceg of
nature which the engineers propnsed in the handbooks were not supported by public mopey
nor were the scientists or ‘philosophers’ interested in the efforts of these ¢ .perjor
craftsri.en’’. Some of these arguments - for cxample, that the plans of engineerg to
harness the forces of nature were ignored — arc entirely off the mark, for they assume
that the same arttitude of conscious attempts to harness the forces of nature which we
have reen at work during the last 350 years in the Western world also prevailed in ancCient
Greece, which it did not,

A much more ingenious explanation is developed by Erumbaugh in his book AnCicnt
Greck Cadgets and Machines. [lc suggests thatthe idea of deliberate attempt at Inventjon
was alien to the Greeks, They atrributed the invention of basic tcols and techniques, sych
as the bellows, anchor or potter's wheel, to some ancient legendary genius, bordering on
megic. Basic inventions, bzing ancient, legendary and almost superhuman, did not Seem
to belong to the world of presence and of ordinary mortals.

Now, were there some other factors which might have prevented tl.e dcvelopmeny of
Technology from within, as it were? One of them was certainly the Greek ideal abgut
vhat kind of life is worthy of a man, Witness in this context Plutarch’s opinions abgut
Archimedes and how disparagingly Plutarch talks about Archimedes’ inventions:

Archimedes possessed so high a spirit, so profound a soul, and such treasures
of scientific knowledge, that though these inventions had now obtained him the
renown of more than human sagacity, he yet would not deign to leave behind him
any commentary or writing on such subjects: but repudiating as sordid and
ignoble the whole trade of engineering, and every sort of art that lends itself to

3 4' : N




mere use and profit, he placed his whole affection and ambition in those purer
speculations where there can be no ceference to the vulgar needs of life,
(Italics H. s,)

Archimedes is said to have constantly apologized for his inventions and justified them as
mere amusements, as diversions, as usecless toys. Thus, a human being or a citizen, as
contrasted with a slave or an anim=nl, was a man who did not sully his hands with manual
work, whose art did not lend jtself to mere usc and profit. 1n such an intellectual climate,
Technology had little chance to develop, not because slaves were sufficient ~r slave-
owners did not want labor-saving devices, but because it was morally and intellectually
repulsive. And these moral and intellectual constraints had a great power over the
Greck mind,

There is one element which I find constantly missing in various accounts of ancient
technology, This element is the attitude toward nawure. It is a part of my generel thesis
that these two elements - the attitude toward technology and the attitude toward nature ~
arc two sides of the same coin., The attitude toward technology in ancient Greece and
elsewhere is a corollary of the attitude toward nature,

Around 600 BC the Greeks chased the gods from their universe and attempted to give
hatural explanations to phenomena which had previously bcen exvplained by reference to
the intervendon of the gods. Perhaps the effort to comprenend the workings of nature in
non-theosophic terms was great enough; perhaps the Greecks were unable to go a step
furtner toward controlling nature. Yet, I believe that this was not the case. It seems that
it was not because they lacked the capacity or mental resources that they did not attempt
to control nature, but rather because of their basicaliy symbiotic relationship with nature.
Let me explain this point in some detail. It seems that the Greeks did not separate nature
from the rest of their universe clearly enough., This separation was only to hanpen in
modern times. Thus they did not consider natu -@ as object outside, fixed and ready for
exploration, independent for its existence from us, Nature, as it were, was too close to
them to be objectified. To put it in other words, nature was treated as subject rather
than as object. These two different attitudes in treating nature — as object and as subject -

lies in the fact that they did not develop the experimental method. They did deveiop
imaginative conjectures and hypotheses about nature. But they were satisfied with the
rational power of their conjectures and explanations, They did not test these conjectires
and explanations against empirical reality, The concept of nature as something constant,
immutabie and firmly established out there, against which we test our hypotheses, was
not a part of ancient science. This may be very curious and puzzling, but this is what the
rationalist tradition meant in ancient Greece. Because of their conception of nature the

since Galileo, And this also explains why they could not have conceived the ide~ of con-
trolling nature and the idea of the conquest of nawre,
Ill. Medieval Theology and Technology.

Another hypothesis which we must examine claims that the roots of modern Technology
arc in the canons of the Judeo-Christian religion. Some thinkers have suggested that the
origins of the notion of the exploitation of nature can be found in the Scriptures, in the
essentlals of the Judeo-Christian tradition, Itis contained in the Judeco~Christian mythol-
ogy, they argue, to think of man as ruthlessly lording over nature, and to think of nature
as the object of his will and rule. The basic premise of this argument appcurs to be that
the destruction of the environment was written in the blueprint given to us on Mount Sinal,
1 shall first present the arguinent and then will attempt to show that this position is in-
defensible and indeed fundamentally mistaken.

The view that modern technology is rooted in Judeo-Christian teleology is advocated
vigorously even by such eminent historians as Lynn White. He argues that a new system
of agricniwre in the Middle Ages was anexpression of a new attitude toward the soil and
thus toward nature, ‘‘Man’s relation o the soil was profoundly changed, Formerly man
had been part of nawre; now he was the exploiter of nature, Nowhere else in the world
did farmers develop any analcgous agricultural implement. Is it coincidence,’’ White
asks, ‘‘that modern technology, with its ruthlessness toward nature, has so largely been
produced by descendants of these peasants of northern Europe?’’ White continues his
argument by suggesting that the new Frankish calendars set the style for the Middle Ages,
showing ‘’men coercing the world around thetn — plowing, harvesting, chopping trees,

e a5 i

IToxt Provided by ERI




butchering pigs. Man and nature are two things, and man is master’’.

These are very interesting arguments. But are they substantial enough? 1s plowing
really coercing the world? If this is so, then the coercing of nature started to occur at
the time when man, the hunter, became man, the farmer. And then Lynn White’s argument
collapses, because it is not the case that coercing nature started in the Middle Ages.
Moreover, is it not the case that the Middle Ages invented rotation farming, thereby em-
phasizing their care for the soil? Furthermore it seems that Lynn White reads too much
into the pictures of the medieval calendars. How much can we really deduce from calen-
dars about people’s world views?

Thus. we need mucn firmer evidence for the view that the aggressive tendencies of
modern ‘i~ hnolog;, have their roots in the Judeo-Christian tradition. Can this evidence
be found «.n the Bcok of Genesis, as some wish to suggest? We read there that man was
created in the image of God, Who gave him ‘‘dominion over the fish of the sca, and over
the fowl of the air, and over the cattle, and over all the earth, and over every creeping
thing that creepeth upon the earth.”’ The crucial term here is of course ‘dominion’. If
this term is to be undzrstood in the sense in which it was used in reference to political
empires and dominions, such as the Roman Empire and the British Empire, then dominion
is indeed the territory for exploitation and plunder. But there is no reason to suppose
that this was the intended meaning of the Soviptures. On the contrary, there is every
reason to suppose that this was notthe intended 1neaning of the Scriptures, Why? Because
man, systematically destroying his dom¢~ion, would be a very poor image of God. Alter-
natively, it could mean that God had wished to project a very poor image of himself,
which again is nonsense. On the third interpretation it follows that if man, created in the
image of God, is designed t0 destroy his dominion, so is God set for tix¢ same task, as
man only reflects God’s inteaa 3. Such an interpretation suggests that God is a malici-
ous monster who creat>a th= vo,rld for the pleasure of its destruction; which again is an
absurd conclusion. Thus *ie suggestion that the aggressive tendencies of mcdern Tech-
nology have their source in the Judeo-Christian tradition leads to nonsense.

This suggestion is nonsensical for another reason. The doctrines of the church,
which were the foundations of the medieval world, are certainly a part of the Judeo-
Christian tradition. The conception of the world and of man as embodied in these doc-
trines stands in explicit opposition to the idea of man as the ruthless exploiter of the
carthly kingdom, It is universally known that the ideal of medieval man was not the con-
.j.eat of nature but of himself; not the mastery over nature but the mortification of his
flesh. For the sake of eternal galvation, the external world had to be disrzgarded, treated
as a transient stage full of temptations on the path to eternal glory. And indeed this
ggrld was disregarded, pushed to the periphery of human existence, treated as a sinful

ndage.

I shall reiterate the point: to medieval man, inspired by the doctrines of the church,
nature served no purpose in the overall scheme of salvation; indeed it was a hindr ance.
In this context, it would make no sense whatsoever to talk about man’s expansivc drive
toward the domination of nature. Nature was a dormant aspect of man’s existence, a
bondage rather than an element of satisfaction and gratification. This will all change with
the discovery of nature in the period of the Renaissance. Before we have a glimpse at
this period, let us v~flect on some major points.

1 have arguec¢ so far that fundamental to the exploitation of nature for our own ends
is the separation of nature from ourselves. This separation consists in treating nature
as a thing outside ourselves, and furthermore as a hostile force which we have to dominate
before it dominates us. This idea of estrangement from naturc and the assumption of in-
herent hostility between man and nawre is characteristlc of the Occidental civilization
and of the rational ideology which is the basis of modern Technology. In civilizations in
which this separation and polarization have not occurred, the axiom that God gave man
dominion over nature may lead to quite opposite results from those we observe in the
Western technological civilization. Oriental civilizations, both in the past and in the
present, have been based on a far more intimate symbiosis between man and nature than
ours. 'n these civilizations the autonomy of man is perhaps smaller, but the degree of
unity o. man with nature inuch greater than in ours. Nature is not the thing-in-itself to
be explored and exploited as object, but is a form of universal envelopment; all human
experience is enclosed in this form.

Let us consider India, a country of ancient culture and strange religious customs,
The sacred cow, well fed and roaming freely amidst famine and starvation, is to us an
aberration if not an outrage. It is an experience contrary to our entire frame of mind to
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sce in a temple thousands of rats regularly fcd with milk and grain, plump, their fur
shining, amidst haggard human beings, underfed and under-clothed, but serenely praying
in the same temple. Yet, isitnot a manifestation of man’s dominion over “‘every creeping
thing that creepeth upon the earth’’? Does it not make perfect sense to suggest that man’s
dominion means not man’s slaughtes of other creatures, but man's care of them even at
his own expense?

A partial conclusion which follows from these arguments is that mechanists and
behaviorists of all descriptions secm to be unable to comprehend that what is not required
is not further fragmentation of nature, not further division in order to arrive at absolute
indivisible components out of which ncw wholes can be constructed to create a brave new
world, but a fundamental re-orientation, a movementaway from fragmentation: a restora-
tion of this invisible envelopment which nature has been to us through millenia, the en-
velopment whose existence we become aware of when it is torn to shreds,

Our arguments go far have attempted to establish one thing, na:-.ely, that the under-
standing of the role and function of Technology in the modern occidental world is in-
separably linked with our understanding of nature and its place in the overall scheme of
things. With this in mind we shall enter the Renaissance, the period of the discovery of
nature, which was a pre-condition for the future exploration and exploitation of nature.
IV, The Discovery of Naturc.

When we compare the paintings of the Middle Ages with the paintings of the Renais-~
sance we become immediately aware of the vast difference between the me " -~val and the
Renaissance outlook on nature. For the medieval painter nature hardly ex -d; the con-
tent of the painting was the inward world. This is also true of the great masters who lived
in the period of transition fron the Middle Ages to the Ronaissance, such as Giottc. The
Renaissance, as we know, discovered perspective. The discovery, or perhaps we should
say the invention, of perspective was necessary fo~ the discovery of nature in a true
sense. For the medieval painter, perspective was not essential at all. For the Renais-
sance painter, on the other hand, so deeply steeped in the external world, perspective
was of vital importance. Because of this, it had to be invented.

Turning from the inward world to the outward world had Innumerable consequences.
One of them was the discovery of nature most eloquently demonstrated by the Renaissance
painter. It is inconceivable that Technology would have developed as an instrument for
controlling namure without a prior act of the discovery of nature. In the occidental worild
this act occurred during the Renaissance. Nature became objectified, became an object
apart from ourselves: First an object of aesthetic contemplation, then an object of ex~
ploration and finally the object of exploitation., In other words, we had to discover nature
first in order to be able to rape it later.

Leonardo Da Vinci. Nobody exemplifies the genius of the Renaissance better than
L.eonardo Da Vinci (1452-1519). He has fascinated an extraordinary range of people from
Kant, Marx, Nietzsche, J aspers, through Jacob Bronowski, Lewis Mumford, Konrad Wachs-
mann, to the most pedestrian engineers. Leonardo was the embodiment of all the tensions
and visions which were to dominate the Western world during the next five centuries.
Because he was a single human being, he could neither contain nor resolve these tensions.
In particular, he combined in his mind and in his life the three stages through which the
European mind was to pass before Technology could be. ome triumphant: the discovery of
nature, its exploration, and its exploitation. His relentless pursuits in describing nature,
in exploring it, in making inventions which would enable man to transcend nature represent
a miniature history along which the European mind was to evolve during the next five
centuries.

He was a man immensely steeped in the external reality, Jaspers rightly says that
‘‘this reverence for the visible world is whatdistinguished L.eonardo from all ancient and
Christian metaphysicians’’, Jaspers is right again when he suggests that L.eonardo’s
superhuman effort to specialize in everything was doomed to failure. For the truth is
that in spite of his stupendous accomplishments, L.eonardo was also a dismal failure., He
published nothing of his discoveries in his lifetime. We had w rediscover many of his
discoveries to appreciate his greatmess. Most of his projects and inventions were left
unfinished. His contemporaries and many later generations thought of them as Crazy and
unrealizable. Lceonardo died in despair, almost forgotten, eniL.tered and remonstrating
himself in the end for indulging in all these ‘‘uselesa’’ studies. He asks himself in his
diary, ‘‘Tell me if anything at all was accomplished.” Yet we praise and worship him
today as one of the most universal minds that ever existed, and as one of the greatest
inventors. His tragedy was that this mind was too modern for his times. Not only was he
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bound to produ:: miscomprehensions among his contemporaries, but he was also bound
to fail for objcctive reasons: the store of existing knowledge and existing experience at
that time was not sufficient to nourish this mind so that it could come to fruition,
Leonardo saw ti:e =ituation in more subjective terms. He deeply resented being ignored
by the scholars ot * s time. ‘‘They go about,’’ he sulkily complained, ‘‘puffed up and
pompous, in fine raim_n¢ and bejewelled, not from the fruits of their own labours but from
those of others; my own labours they refuse to recognize, they despise me, the inventor,
but how much more are they toblame for not being inventors, but trumpeters and reciters
of the works of others? They are little indebted to nature, for it is only by chance that
they wear clothes that they can be distinguished from herds of animals.’’ As he had no
formal education, he attributed some of his failures to the arrogance of the ‘‘educated
fools’’, as he called them,

The simple truth is that Leonardo’s ideas, regardless of the arrogance and ignorance
of the cultured fools, could not have come to fruition before a systematic exploration of
nature had taken placc. This exploration was to take more than two centuries. And only
then the conquest of nature could really start. Bacon’s motto, ‘‘Knowledge is power’’,
could then Lo actualized, The three stages which were necessary preconditions for
triumphant Technology to emerge were:

(1) The explicit awareness of nature;

(2) The ideal of systematic empirical exploration of nature; and

(3) The quantification of nature.

Leonardo lived only during the first stage, during the period of the discovery of nature,
although he attempted to live in the next two as well, In relation to the second stage,
L.eonardce is tc be congratulatedon his approach to the scientific method. ‘‘Those sciences
are vain and full of error which do not terminate in observation,’’ he maintained. Note
that this is not the Baconian ideal of starting from observation, but a much more sophisti-
cated one of terminating in observation,

At the time he was painting ‘“The Battle of Anghiari’’ (one of his failures), L.eonardo
was working on a four-volume ireatise concerning the flight of birds, and also secretly
constructing a flying~-machine, this time infallible, which was going to redeem all his
previous unsuccessful attempts. Alas! The flyingmachine had to wait. And so had other
numernJs in.entions., Neither science nor technology were ready to furnish Leonardo
with the necessary tools. It took another century before the programme of the empirical
investigation of nature fully crystallized. This was the century of tumultuous ferment
and vehement criticism of medieval and ancient authorities.

Francis Bacon. Sixteenth century science worked with the axiom that no authority
whatsoever should be obeyed, that only the actual unbiased invc stigation of nature can
provide genuine knowledge. No one exemplifies the spirit of the new science better than
Francis Bacon (1561-1626). He was the most articulate spokesman for the new science,
although alas not its most successful practitioner. Bacon was a prophet of the experimental
method in science. We must purge our minds, he urged, of all the prejudices, refine and
purify it; and then in the stateof intellectual nirvana we shall be ready for the cornmunion
with Facts. Uncontaminated facts, shining out there in nature, will reveal their truth to
the uncontaminated mind, and this will be the basis of genuine knowledge. The conception
of the unbiased investigation of nature was of course right. The conception of the mind
entirely purified of all the prejudices and preconceived notions was of course wrong.
What is important in Bacon are not the details but the general conception of the experi-
mental method. But still more importaint was Bacon’s overall ideal of knowledge.
KNOWLEDGE 1S POWLER, he announced at the endof the 16th century., The Baconian pro-
gramme became a dominant characteristic of the Western intellectual tradition during
the last three centuries.

Bacon's succinct motto is enormously important for another reason. In it there are
the roots of modern Technology. We need to change only one word in order to obtain a
perfect description and justification of modern Technology. Instead of saying ‘‘Knowledge
is power’’, Bacon should have said ‘‘Technology is power’’. Then the overall Baconian
programme perfectly fits the development of Western society during the last three cen-
turies and the last century especially. ,

Modern Technology, I have argued, consists not only of tools, but also of the ideology
regarding the purposes these tools are used for, and also regarding the concept of man in
the universe. The ideology for the expansive drive of modern Technology was provided by
Bacon. He wrote: ‘‘Man, if we look for final causes, may be regarded as the centre of the
world, insomuch that if man were taken away from the world, the rest would seem to be
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led astray, without aim or Purpose... For the whole world works together in the service
of man; and there is nothing from whichhe does not derive use and fruit. .. insomuch that
all things seem to be going about man’s business and not their own.’”’ This is a bold and
assertive programme. Here is raison d’etre of our technological invasion of nature,

Thus, one of the most imporrantof Bacon’s endeavours was the shift of our vision from
knowledge conceived exclusively as the source of enlightenment, the Greek ideal, to knowl-
edge conceived as the source of our domination over hature, the ideal of the modern
occidental mind. We should not overlook the fact, however, that Bacon was not a crude
Pragmatist; he did cherish knowiedge for the sake of enlightenment in the truly Greek
fashion, but in addition to <his ideal, he conceived of knowledge as the instrument of power.,
OUbstacles to knowledge were to be removed, and new Strategies for the acquisition of
knoviledge were to be designed in order to make this knowledge useful, instrumental,
powerful, In this scheme, the value and utility of the knowledge of the ancients, Bacon
beautifully argues, is of no avail: ‘‘The wisdom which w2 have derived principally from
the Greeks is but like the boyhood of knowledge and has the characteristic property of
boys: it can talk but it cannot generate, for it is fruitful of controversies but barren of
works.’’ As all ideologies, Bacon’s programme served many purposes. One of them was
the liberation of man from the hermetic castles of medieval theology.

Now, what makes Racon so important as the prophet of modern Technology is his
vision of knowledge as power, a conception almost alien to the Greek mind, However, the
implementation of Bacon’s programme was not possible without furcther explorations of
nature and in particular without the quantification of nature,

V. The Quantification of Nature.

It was Galileo Galilei (1564-1642) who conceived the Programme of the quantification
of nature. In a famous passage on the language in which the book of nature is written,
he said, ‘‘Philosophy (which at that time meant science, too) is written in this grand book,
the universe, which stands continually open toour gaze, But the book cannot be ur-erstood
unless one first learns to comprehend the language and read the letters ir which it is
composed. It is written in the language of mathematics, .. without which it is humanly
irapossikle ts understand a single word of it; without these one wanders about in a dark
1abyrinth'’, This Programme was followed for the next three centuries of scientific
development,

Galileo’s mathematical vision of the world, it might be argued, contains nothing new,
After all, it was the Pythagorean conception of the mathematical harmony, of the number,
that holds sway over the flux. The similarity is striking, but only up to a point. For
while Pythagoras was a mystic, Galileo was an empiricist; while Pythagoras’ mathematicsl
approach to the world was blended with mystiCism, Galileo’s mathematical approach was
blended with empiricism. Itwas the empirical worla discovered by the Renaissance which
Galileo was evploring mathematically,

But mathematics was only an instrument for the formulation of results. Mathematics
alone could not be a method for the acquisition of new knowledge The actual meihod of
acquiring knowledge was éxperimental: empirical testing of tho consequences of hy-
potheses by means of which we try to grasp the world around us. The basic difference
between Bacon’s experimental method and Galileo’s experimental method is that whereas
Bacon urges us to start with facts and experiments and to_induce theories from them

them to empirical tests. Imagination can andmust violate common sense. ‘‘l cannot find
bounds for myv admirailon’’, Galileo wrote, ‘‘how the reasor of Aristarchus and Copernicus
has committed such a rape Ubaul their sense as despite them to make herself mistress
of their belief’’, Similar eulogies about the value of imagination can be heard three cen-
turies later from Einstein: “‘Imagination is more important than knowledge. Knowledge
is limited, imagination embraces the world, stimulating progress, giving birth to evolu-
tion’’, Now, we mustbe perfectly aware that it was the Galilean conception of science that
has finally triumphed, not the Baconian. Butwe must also be aware that the ciouds of the
Baconjan conception are still shrouding the minds of many people,

Thes supreme architect who executed the design for the quantification of nature was
Isaac Newton {1647-1727), Newton followed Galileo’s programme to the letter. But it
took quite a few decades before the first alphabet for reading the book of nature was pro-
vided in Newton’s Philosophiae Nawralis Principia Mathematica (Mathematical Principles
of Natural Philosophy, 1687). It*ook vet another century after Newton’s Principia appeared
before the mechanistic model of the universe as based on Newtonian mechanics finally
emerged. The universe came to be viewed as a huge, but perfectly working clock whose
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laws are not only discoverable but discovered. All explanations, to be considered genuine,
had to be mechanistic explanations or reducible to mechanistic ones. Now the quantifica-
don of nature was accomplished. Whatever was not quantifiable was considered either
non-existent or unimportant. It was at that time that science completed its task for
Tc-hnology, and Technology was ready to start its conquest and subjugation of nature not
only in theory but in practice.

To summarize our story so far. The collapse of the hierarchical, closed, theolog-
ically-centerod system of medieval thought in the period of the Renaissance led to the
crystallization of a new attitude toward man, toward the universe and toward nature, This
new attitude is perhaps best expressed in Bacon’s motto, ‘*Knowledge is power’’, which
meant power to conquer and subordinate nature, power to change our environment. This
further gave rise to our concept of progress as basad on the idea of changing the environ-
ment to suit our needs. Galileo’s programme of the quantification of nature and Newton’s
spectacular achievements in fulfilling this programme, together with the 18th-century
additions and extensions of it, combined with the rechanistic model of the universe that
emerged at that time, provided an efficient matrix for extricating the secrets of nature
and also provided a basis for modern Technology, which became the most ruthless instru-
ment in our conquest of nature. From the middle of the 19th century, after science per-
force married technology to become technology’s servant, the change of our environment
has been rapid. In the 20th century our environment ceased to be the constant that it was
for millenia; instead it became a variable, a function of technological change. The eco-
logical crisis began exactly at the point when environment from a constant became a
variable.

We have reconstructed this story in order to show the intricacy and complexity of the
process which led to the development of modern Technology. This process contained a
number of preconditions which had to be fulfilled before Technology could acquire its full
potential. In realizing these conditions, we have acquired certain dispositions and atti-
tudes, we have acquired in other words a certain frame of mind, which is known as the
rational modern European mind. We can now say that Technology is not only and not so
much a collection of tools and machines, as a state of Western mentality. Heidegger'’s
declaration that Technology is the last stage of metaphysics becomes meaningful in this
context. Our inability to come to terms with Technology is directly related to our infan-
tile naivete about the nature of Te.chnology. We still agssume that Technology and our world
view are two different things: we still assume that Technology is ‘‘indifferent’’, that it
confains no metaphysics, and that its relation to traditional metaphysics is none., All
these assumptions are an expression of an infantile mind.

Technology, as we know it today, is an historical phenomenon born of a certain idea
of nature, of a certain idea of progress, of a certain preconception about the deterministic
structure of the world and of certain specific social ideals and specific visions of the ends
of human life. As such, it is laden with the elements of traditional metaphysics, Now,
since Technology is an historical phenomenon born ina certain historical situation, there
is nothing absolute in it. But because it is a phenomenon which evolved through history,
we must not think that it will be easy to change the existing course of Technology, for it
embodies a few centuries of a cultural, social and intellectusl tradition, the tradition
which has permeated the recesses of our niind and the structure of our mentality, Tech-
nology is now a part of ovr world view.

V1, The Utopian Heritage,

So far we have discussed mainly the intellectual and scientific components which
were prerequisite for the emergence of modern Technology. In addition to these cognitive
factors, we must consider the social ideals whose influence has been profound but much
less tangible. These ideals were embodied in the great utopias of the Renaissance and
post-Renaissance.period. When the religious structures which justified man’s craving
for the transcendent were puncrured, secular structures offering man new transcendental
goals had r be invented. It is at this point that the idea of progress was born. The con-
cept ot progress 'as a secular category thus replaced the old concept of progress which
was a religious and spirital category. Wehave secularized our goals but they were still
the goals beyond our immediate reach; in this sense they were transcendental goals, Thus,
we can easily see that the powerful sway of utopian thinking pervades the development of
modern science and modern Technology. We simply delude ourselves if we think that this
development was rational through and through, free from mythology and free from utopian
thinking.

There is no escape from utopia. There is only a choice between those utopias
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which dwarf and suppress us as individuals and as societies and those which liberate and
emancipate us from the bondage of our natural and acquired limitations. Every utopia is
a programme for liberation. And so were the social utopias of the Renaissance and post-
Renaissance times, now built into the foundations of science and Technology. They were
conceived as programmes for the liberation of man from the tyranny of religious dogmas,
and also and perhaps above all from the tyranny of the elements o nature. Bacon's pro-
gramme, ‘‘knowledge is power’’, was indeed an extension of his utopia. The French Ency-
clopedists of the 18th century were no doubt Bacon’s disciples. The monumental 35-
volume Encyclopaedia they left behind carried out with utmost faithfulness Bacon’s pro-
gramme of cataloguing all useful knowledge, and :t was inspired by the same desire to
perpetuate progress. The emphasis was thus laid on useful knowledge. Although in one
scnse a great achievement, in another the Encyclopaedia was a failure. It meant to be
the ultimate catalogue of practical knowledge, the foundation upon which the prosperity
of the individual and the well-being of societies would rest. The ultimate useful knowledge
which the Encyclopedists proposed to assemble turned out to be very preliminary, we
do not consult the Encyclopaedia nowadays if we really want to learn about the furthest
extensions of useful knowledge. In this sense the Encyclopaedia was a failure. But in
perpetuating the myth of progress, the influence of the Encyclopaedia and of the Encyclo-
pedists was unrivalled.

Rousseau and the First Revolt against Progress. The 18th ceatury, as we all know,
was not only the epoch of the French Encyclopedists, kit also of Rousseau. Jean-Jacques
Rousseau (1712-1778) represents the first revolt against the ideology of modern scierce
and Technology. This revolt was carried onunder the banner: ‘‘Down with rivilization|’’
Civilization for Rousseau was tantamount to the evil force which deprives us of freedom
and thus of humanity. When we examine the noticn of civilization as conceived by Rousseau,
we realize at once that Rousseau fought against the programme of liberation as formulated
by Bacon and the Encyclopedists and as based on the idea of progress. But Rousseau’s
was also a programme of liberation. Man is born free and yet wherever we look we see
him in chains, Rousseau emphatically announces. Thus, we witness here the clash of two
programmes of the liberation of man from the tyranny of extrinsic forces. The extra-
ordinary thing is that Rousse¢-au wanted to liberate us from what had been previously con-
ceived as a form of liberation from some other constraints and tyrannies,

Rousseau effectively argued that civilization has imposed on us aztificisl needs. The
pursuit of these needs has alienated man from his esgsence, deprived him of his humanity.
The tyranny of artificial needs is the greatest malady of mankind because it has funda-
mentally impoverished the individual life of man. This diagnosis is of course alarmingly
contemporary. Rousseau wa.- absolutely prophetic in analysing the predicament of the
20th-century technological society.

How can we regain our lost humanity? asks Rousseau. This question is even more
relevant today than it was in Rousseau’s times. In many ways, therefore, Rousseau is our
contemporary. Rousseau’s solution was the doctrine of individual salvation. For Rousseau
was the firsthippie. Civilizs . nand the artificial needs it imposes upon us must be defied
by opting out from society .u civilization. Man must return to nature, thus to himself,
thus to his essence through the individual act of defiance. Not a rebellion against the social
system but rather a liberation from the web of artificial needs and phony relationships
can put to an end the slavery of the individual in the machinery of civilization. This is a
Classical hippie solution. The hippies have a great and outspoken predecessor in Jean-
Jacques Rousseau,

Essential to Rousseau’s new philosophy was his new conception of nature. Nature was
treated by Rousseau not as object, but as subject; in other words, not as object for ex-~
ploration in order to satisfy man’s material needs, but rather as a part of his spirituality,
as a primordial state of harmony which we must reach in order to regain humanity,
Nawre is thus for Rousseau an imaginary matrix, the ideal where the symbiosis of the
individual with the outside world and with his inner essence takes place. Rousseau’s
solution to combat the alienation caused by artificial needs is, to say it once more, in-
dividual. He does not advocate a reform of sociesty through which we shall be liberated,
but he advocates rather the personal act of defiance, the individual return to nature.

Marx — A Revolt Against Progress in the Name of Pro ess. A century later another
poweriul voice protested against the suppression of the individu.:! and the deprivation of
human dignity by the all-enveloping system of expanding Technology. This was the voice of
Karl Marx (1818-1883). I am referring here specifically to the philosophical views of the
young Marx, particularly as expressed in the Economic and Philosophical Manuscripts of
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1884. There is no questionthat Marx’s primary concern was the liberation of the individ-
ual, of the hurman being from the tyranny of objectified relationships which he inadvertently
imposed on himself. Thus Marx's is a Rousseau-like programme of the liberation of Man
from the con:traints and tyrannies of the external world. But Marx saw these constraints
and tyrannies through the spectacles of a moralist who witnessed the effects of the indus--
trial revolution. The process of alienation, another name for ‘vhich is dehumanization
or the estrangementof man from his essence, is the process of objectification, the process
during which man, the human being, becomes an object. In Rousseau’s times this es-
trangement occurred through the submission to artificial needs (as Rousseau calls them).
In Marx’s time the main form of this ‘‘objectification’’, of turning the subject into the
object, vas alienation through labor, through the relationships occurring during the
process of production, through the buying and sellingof human labor. This was the nega-
tive aspeci of the otherwise rational, secular and scientific world i1, which Marx believed
so passionately. He set himself to rectify this aspect in his own way.

Marx’'s attitude toward Technology is rather complex. But there is no question that
he saw in expanding Technology a necessary condition of the liberation of man. The sub-
ordination and control of nature was a necessary condition for Technology, which can
liberate man. Thus nature was treated by Marx as object. Man must first liberate him-
self from the constraints of the ratural elements and then ultimately will liberate himself
from Technology. The most important task for his own time Marx saw as the liberation
of man from the tyranny of the machine, which was the result of the unfortunate social
system. The reformation of society was the necessary condition for the return of man
to himself, to his essence, to his lost humanity. The evils of Technolczy are due to the
structure of society. We must change this structure in order to enable Technology to bring
about the liberation of man.

Although Marx was intellectually independent in many ways, he was profoundly in-
debted to Rousseau in his conception of man, not only implicitly, but in the very terminol-
ogy he used to defend the dignity of man. But there is one fundamental divference between
Rousseau and Marx. Whereas Rousseau’s programme of reform was individual and con-
sisted of opting out from civilization and society, Marx’s prograrame, on the other hand,
was social and consisted in calling for a collective effort to change the structure of society.
Thus we witness here two basic types of possible remedies against the suppression of
the individual human being by objects and relationships he has inadvertently developed,
Rousseauian — individu. , and Marxian —social, Both have been tried. Both have failed.

The problem of alienation haunts us now more than ever before., We are at the mercy
of the increasing quantity of objects which saturate and atomize our human environment,
which constantly require our attention, and which condition us to ever new and often arti-
ficial needs. According to the original conception, spelled out in many utopias, tech-
nologies were to be invented to gratify our genuine needs. Now we have reversed the
formula and indeed perverted it: needs are artificially created to satisfy the demands of
Technology. Take, for example, ever-more-powerful motor cars whose power is never
utilized, or take electric toothbrushes and other idiotic gadgets. And this is by no means
a trivial problem. We craved to be saved by Technology; now we crave to be saved from
Technology.

Where shall we turn for a possible solution? As we have said, tuere is the individual
solution, as exemplified by Rousseau and the hippies. And there is the social solution,
as exemplified by Marx and the revolutionary students, Neither sheer escapism, as in
the case of the hippies, nor anarchistic revolution, as in thc case of militant students,
will carry the day. The dearthof constructive programmes among revolutionary students
and tae hippies renders their negations an act of despair, not a genuine rebellion.

Can there be a third solution? At first sight it does not seem so. Yet, when we
analyze the situation with some care, the third solution can be discerned. Now, Rousseau
suggested an individual solution; and he treated nature as subject. Marx suggested a
social solution; and he treated nature as object. Thus we can distinguish two different
approaches and two different conceptions of nature. What I am going to suggest as the third
possibility, one that has not yet been tried in the modern occidental world, is combining
the treatment of Technology as subject with the social approach. The few remarks I can
offer here do not rretendto provide a programme. What is, then, a possible third solu-
rion? We must work woward a new social utopia. Buckminster Fuller summarized this
succinctly in a phrase which is the title of his new book: Utopia ox Obiivion. In this utopia
we must treat nature as subject, as a part of ourselves, as a part of our outex skin which
cannot be damaged without causing damage to ourselves. This may requirc a development
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of a religious reverence of nature, characteristic of some Renaissance painters and of
some oriental societies. And this will also require a change in our social institutions
and social relationships, which for the time being are set in the opposite direction - to-
ward further growth of Technology for the sake of personal profit, and at the expense of
whoever and whatever is in the way. If this reverence for nature becomes a new impera-
tive, then Technology will become harmless. Whether this programme (the third solu-
tion) can be implemented in a cold, rational way, we canrnot tell; more likely it will re-
quire a sort of religious inspiration and fervor which are characteristic of new departures
in human thought.

Let us review possible solutions to the problem of Technology in one short table. We
have two approaches: individual and cociai; and two conceptions of nature: as object and
as subject.

Treatment of nature
Approach as object as subject
Individuai Rousseau
Social Marx The third
Sclation J

The first rubric is empty; it could possibly be occupied by Francis Bacon,

Summary. As the summary of the whole discussion I shall present five conceptions
of Technology; each broader than the other. Each will be represented by a circle, and
every broader conception will include the former, narrower one. So we shall have five
concentric circles. The first innermost circle, which represents the narrowest concep-
tion of Technology, is identified with: (1) The totality of all man-made tools. The second
circle represents: (ii) Their use and function (of course it contains in itself the first
circle). The thirdcircle represents: (iii) The material products resulting from the appli-
cation of the tools and of the knowledge of their fu:iction (motor cars are products of cer-
tain tools and the knowledge of their function). The fourth circle represents: (iv) Social
impact of the products listed in (iii); of course it includes all the previously-analyzed
circles. And the fifth circle represents: (v) The influence of technological change on the
lives of particular individuals. Now all these conceptions can be presented by means of
a clagram:
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It is painfully obvious that when we discuss the problem of Technology, the impac:
of Technology on society, the roots of our present crises, we are not interested in narrow
conceptions of Technology as represented by (i), (ii) or (iii), but we are interested pre-
cisely in the broad conceptions of Technologzy. Whoever argues that Technology is *‘in-
different’’, referring to conceptions (1) or (ii), mustbe oblivious of the fact that these are
trivial conceptions of Technology for which we have little use in social discourse about
the nature of Technology. It must be emphasized again that in the modern occidental
world, Technology, being a part of our rational ideology, has, more often than not, been
conceived in the broad context, as an instrument of social progress, as the means of
individual prosperity and happiness; thus it was invariably regarded within the scopes
outlined by our circles (iv) and (v).

Now, over and above these conceptions of Technology are the social ideals and social
utopias which are in the background and therefore invisible, but nevertheless powexful.
They determine the course of the development of Technology. Only a simpleton, such as
McLuhan, can think tha: once we have rewired our minds, once we start to think ‘‘elec-
tronically’’, everything will be well and good. As it was difficult for the Greeks to think
about their technical inventions in terms of their utility, so it is difficult for us, and
will be for a long time, not to think about technology as power, not to think aboui nature
as an object of exploitation.

Technology is a part of our intellectual heritage; it is a component of our view of man
and of society. We cannot redirect its course by assuming, as is too often done, that
Technology ig a huge chariot which will move whichever way we guide it. Technology is
not a chariot and what we need is not a more skillful charioteer. Indeed, Technologists
are the least suitable people for redirecting the course of Technology, because their think-
ing has been more cerrupted by the concept of Technology as Power than has the thinking
of other people.

What we must do is to shift our vision in a fundamental way. From ihe ideology of
modern science, from the further quantification ofnature, and from modes of life directed
toward further multiplication of material goods (which will further atomize and mutilate
the texture of our human and social life), we have to move to a new model for a symbiosis
between man and nature, we have to evolvehumanized social models based on qualitative,
not quantitative, criteria. The reiiin of man to nature will be the return of man to him-
self; the restitution of the basic qualities of life will be at the same time the restitution of
our symbiotic relationship with nature. Once thisnew vision becomes a reality, becomes
the defining characteristic of man’s new horizons, we shall have to draw, relentlessly and
unhesitatingly, the consequences which follow from it regarding changes in our economic
and social structures. It shouldbecrystalclear that this new vision cannot be maintained
unless specific and appropriate changes are made in the social and economic structures
of our society.

If we are to survive as a humane and human society, a humanistic technology must
emerge. To develop this humanistic technology will requir. .n intellectual effort in re-
thinking all our relationships to nature and to the concept of the human being on a scale
comparable to that which occurred at the transition from the Middle Ages to the Renais-
sance. We are only at the beginning of this process of rethinking,

Dr. Skolimowski is professor in the School of Philosophy, University of Southern California, Los Angeles.
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Innovations in the Florida schools-—
elementary school industrial arts

Arthur J. Rosser and Alfred B. Howard

"Innovation'’ as defined by Webster is ‘‘the *ntroduction of somcthing ncw’’, 1s
clementary industriel arts in the Florida schools something new? This question can be
answered both ways: Yes and no.

Let’s take ~ look at the ‘‘yes’ unswer to the question first. 1 say ‘‘yves’’ becausc
there is ..o formal, statewide-in-operation program. There are several of Florida's 67
counties whichhave .. _.nnings. I'heseincludel.ce (Ft. Myers), Broward (Ft. Lauderdale),
Alachi:n (Gainesville), Leon (Tallahassce) and Brevard (Cape Kennedy)., Some of these
progr. s arc o " -ntal pieces of action rescarch, while others are backed by funds
(such as LEIE) anc rvice education courses,

You may woriu. . ~hy Florida would try to inculcate the elementar ; school curriculum
with elementary industrial arts, There are several reasons. First, the State of Florida
is going through educational change. Someof the new ‘'buzz words’’ in Florida are ‘‘middle
schools’’ and ‘‘single-concept films’’, Second, the new proposed state accreditation suind-
ards, for the first time, contain a section pertaining to elementary school industrial arts.
As we all know there are elementary . :hool! programs exiering in other states such as
California, North Carolina, Ohio, New York, 1llinois, Georgia and New Jersey. (3)

In the new proposed state standards for industrialarts for the elementary school one
finds the following definition:

Elementary school industrial arts is that phase of the elementary school
curriculum which provides the child with opportunities for exploration, manipu-
lation, experimentation and planning using tools, materials and techniques appro-
priate to converting these materals to serve somec useful purpose. The instruc-
tional program includ=2s construction activitics and experiences relawed to the
elementary school subject matter content and to industry and occupations. (2)

This definition leads the elementary t:acher or the industrial aris specialist to the
challenging task of developing a program for the elementary school. The goals also
rresented in the standards help to structure the task of sele-ting these activities. The
goals arc five: First, theelementary school industrial arts program should motivate, en-
rich, reinforce and increase learning through the manipulation of tools, materials and
activities closcly related to the basic elementary subjects. Second, industrial arts should
help the student to unders:and the place of tools in contecmporary society and the history
of man. The third goal is to devclop and demonstrate seif-cxpression, creativity, prob-
lem 3jolving and successful accomplishment through the construction of useful things.
Fourth, the elementary industrial arts program should help to develop positive attitudes
toward work and an understanding of the world of work and occupations, Finally, the
elementary program should help to devclop safety values and habits through the usc of
tools and cooperatlon with other puplls, (2)

These goals offer a great challenge to the elementary teacher who s not skitled In
industrial arts, to the industrial aves teacher who is unaware of the capabllities of an
elementary school child @nd of course to the snpervisors, both clementary and industrial
arts, who must also accoept the challenge.

The Statc of Florida's luterim Bulletin for Industrial Arts out'in.~s in jrs rationale
that the elomentary program should have six purposesin serving the K-6 child, It should
be usedor reinforce.aent, enrichment, motivation, manual dexterity development, reach-
ing desired outcomes in learning activities and for providing a basis for understanding
and appreciaring the technological heritage of ourculrure. These purposes are nclessary
to sarisfy the needs of the 5-12-year-old chilu, This child has a natural curiosivy about
the things in his environment. This not only includes materials but also the products and
scrvices which are a large part of industry. This child also delights in handling the
objects of his environment. fle finds it fascinating to hold a picce of coal in one hand and
a piecc of coke in the other. These materials are similar yet very different. This child
also prssesses an cagerness to understand the *‘how’’ and “‘why’’ of materials and proc-
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esses, (1) How arc bascball bats made? How are pencils made? What happened to the
holes in the doughnut? Why does a saw cut? Why does glue stick? Why won't an auger
bit fit in an clectric hand drill chuck?

Let's look at the *‘no’’ answer to this question of whether elementary industrial arts
is something new in Florida, 'There are a lot of teachers in the elementary schools or
Florida who have Industrial arts activitieg which reinforce, motivate, enrich and all the
other things, but they do not realizeit, The second grade teacher who has her class make
apple butter is using the “‘arts of industry”’, and she fourth grade teacher who makes cups
and saucers with his “‘art"’ clay is also portraying a facet of industrial technology., Many
elementary teachers also ke their classes on field trips in the name of science and
social studies, They visit such industries aspower plants, newspapers, dairies, bakeries
and automobile assembly plants.  Ai! of these activities should be Incorporated intn an
cffective elementary industrial arts program which could be used to enrich the existing
elementary cu rriculum,

Now that we have iooked at both possible answers to the original question ‘‘Is elemen-
tary industrial arts in Flegida something new?'’, let's see what is yet to be done, At
present there areno requirements for certifying clementary school teachers in elementary
indv: -ial arts. There are no full-time working programs; however, there are many in
the .levelopmental process,

The next step in the State of Florida is the motivation and indoctrination of teachers,
administrators and others in regard to the need for, the place of, and the purposc of ele-
mentary school industriai arts. This step has been initiated by Florida State University
through its state-wide In-service education Program, its workehops and re-vitalizing of
its own pre-service courses in elementary school industrial arts. At the present time,
Florida State University isthe only higher education institution in the State of Florida pre-
pared to serve the public schools of Florida in this area. If innovation is to take place
successfuliy in the arca of elementary school industrial arts, it will be due to the combined
efforts of Florida State University, the Florida Department of Education, and the schools
of Florida,
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Elementary industrial arts *» make
learning more relevant and lasting

B. Stephen Johnson

l.ast year at the AIAA Convention 1 had for the topic, ‘‘Organizing a Tush !"orce for
Developing a National Curriculum in the Technologies for the Elementary Grades*’, |
feel that through the efforts of he ACESIA, many of the thing's which were discussed at
this meeting were implemented, Ifeclthatthis effort should continue to o cver-increas-
ing degree if we beliceve that learning should be relcvant to the child’s r.eds and to our
socliety today and in the future,

I wouvld like to commend the american Council for Elementary School Inductrial Arts
for their efforts.

It has been evident to me for many yecurs that the majority of the industrial arts
teachers have been interested in the education of the total child and that industrial arts
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can play a major role in the development of the child, However, it seems that only in a
few instances have we been able to convince educators that through industrial arts, learn-
ing could be more lasting and relevant to a child’s needs.

Industrial arts at the pre-school level should include process-oriented rather than
product-oriented experiences. This we feel allows for self-selection, self-direction and
self-evaluation. It becomes an individualized experience, whereby children at various
developmental and intellectual levels work side by side in this environmental situation,
with a greatmeasure of success, Each student is allowed to work at his own developmental
level and proceed at his own rate and speed.

In the 1-6 grades we in Broward County have provided two types of facilities, A
central lab under the industrial arts specialist, trained to teach at the elementary level,
is located conveniently to classroom and the resource center, This room provides equip-
ment for teaching the major areas of industrial arts with storage for materials and
supplies,

Other elementary faciliti<s, the newest, provide a related arts and science facility,
In this open area, activities in art, science and irdustrial arts can occur, Perhaps this at
the present is the most accepted plan, as the: availability of specialized industrial arts
teachers at the elementa -y level is so limited, Along with this we have proposed that two
floating teachers work with the teachers in nine new open-concept schools. [.aust month
Breward County completed its first in-service training program for industrial arts where
the elementary teachers in the county participated. V'= are hoping through this type of
in-service training progiam that regularly certified elementary teachers will be able o
make their programs more reiavant to the student through industrial arts activities which
can reinforce the child’s acu-temic learri*ng. This past year the industrial arts teachers in
Broward County develope.: » ides written in performance obfectives for a K-12 program.
In the elementary program the objectives are written to include the areas of communica-
tion, energy, manufacturing, transportation and marketing,

In my observation from a supervisor’s position, I would recommend that all of us
become actve in the ACESIA and that a continued effort be made to involve other dis-
ciplines at the local, state and national level in the need for industrial arts at all levels
of instruction.

I should like to recommendfurther that we make every efforr to continue the progress
in:

{1) Establishing a national level curriculum study committee to develop a K through
12 grade industrial arts curriculum. This should involve persuns from cther disciplines
and other national organizations.

(2) A continued effort in the writing of elementary industrial arts programs, with a
sequence K-12,

(3) A continued effort to establish industrial arts programs for elementary teachers —
with a requirement of minimum number of hours in industrial arts for graduation. Along
with this, I would encourage contir'ied efforts toward elementary certification and a grad-
uate major in elementary industrial arts.

(4) Proviung conti med in-service training programs in elementary incustrial arts,
lozal);’ and nationally.

(F 'lowing these remarks was the presentationofa film, *‘Woodworking in the Kinder-
garten’”, developed by the Board of Public Instruction of Broward County, Division of In-
atrucrion, Fort L.auacrdale, Florida,)

Mr. Johnson is Industrial Arts Supervisoi, K-12, Broword County Schools, Ft, Lauderdale, Florida.

Industrial arts at the McDonald
Comprehensive Elementery School
Dona'd C. Hoffmann
In July of 166G the Centennia) School District re« cived an ESEA Title 111 operational

grant in the amountof $432,000.00 for the construction and development of a supplementary
learning center called the special c¢.: ierience room. This center was part of the new
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McDonald Comprehensive Elementary School that was built during 1967 and 1968. A
second ESEA Title Il grant, ‘‘A Design for Curriculum Research, Development and Evalu-
ation’’ in the amount of $114,425,00 received in 1967, provided for staffing the special
experience room and one specialist in the IA Center. This grant algo provided $8,000.00
for equipping the IA Center. District funds in the amount of $2,000,00 provided supplies
for 1968-69 school year, the first year of operation. The Federal funding accounted for
the full cost of operation during 19467 -68 with district funds paying 1/2 of the cost Ir '068-
69 and most of the cost during 1969-70,

Prior to the coanstruction of the building, several Centennial School District . =
trators, consulting with leaders in education, developed d plan for a compren.usive
elementary school. The school consists of forty Classrooms, one of which is the 1A Cen-
ter. The elementary school Program revolves around three main learning centers -
the library, the auditorium-gymnasium, and the special experience room (SER), where
sensory experierces form the core of the Curriculum. Each of these centers is the nu-
cleus of the three classroom buildings that are joined by ramps and corridors in a way
that facilitates interaction between classes and use of all areas of the school,

The plan provides for the total mobility of each pupil from one area to another. Such
movement is dependent upon the pupil’s individual ability, aptitudes, needs, interests
and his own educational growth and development.

Presently the school houses forty-one classes tot1ling 935 children. The following
organization shows the types of children and number of srades at cach level,

( 3 retardec -trainable
7 county classes ( 2 physically handicapped
( 2 learning disabilities

district classes 8 rer- ~ded-educable
10 gifted - 3-4th; 3-5th; 4-6th,

regular classes 2-Kdg; 3-1st; 2-2nd; 3-3rd; 2-4th; 2-Sth; 2-6th,

The _Philosophy of Elementary Industrial Arts in the Centennial School District

The teacher’s job, his professional responsibility, is to provide richness of
experience. The test of good teaching does not consist alone of changed behavior
on the part of students. Good teaching is recognized, in part, by the quality of
the experiences which are going on in the school,

Louis E, Raths

‘“To provi. a richness of experience’ {s the Primary ficus of industrial «. ts at the
McDonald School. The Industrial Arts Center is considered a laboratory where students
are given an opporiunity w explore and expcriment with the technological and esthetic
aspects of their experiences in the classroom. An ur-a in the elementary school where
individuals and groups of students can engage in three-din: ensional problem solving and
creative expression supports Jerome Bruner’s brocess approach to education. The
interrelationships among the various materials, Processes and crafts in every phase of
industrial production can be adapted to the endeavors of the elc:nentary schoo: student.
We view education as different from skill acquisition: Itshould be dedicated to skill using,
ultimately intcrrelating the higher levels of the cognitive, affecrive and psycho-motor
domains. Toward this end the industrial arts program is a meaningtul comp« .~ nt in ti.e
elementary curriculum.

Children learn in a variety of ways. The Elementary Industrial Arts Center provides
an additional lea ning environment for the learner to practic ~d integrate his kncw oA
toward persoually u que and tangible goals,

As the Industr: 1 Arts Laboratory becomes recognize.. an essentic” ohi
perscnalized learning, it will becorae obvious that it is an area wher~ <:, - - leciL i,
the esthetic and funcrional dimensions of our environment can result i~ .. .. - ylend ..f
experienc. " the smdent.

'The foilowing objectives are fulfilled in a variety of ways with each child hav'ag had
¢ tributing expeciences in grades K through 6:

The child will exper:ence historical Procesces that have contributed to te develop-
ment of cur technology,
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The child will experience a variety of current industrial methods including the line
production technique, use of jigs and fixtures, and the interchangeability of parts.

The child wili develop a critical and questioning attitude toward the quality of archi-
tecture, textiles, furniture, etc., within his environment,

The child will value craftsmanchip, strive toimprovehis own craftsmanship abilities
and develop a sensitivity to the craitsmanship displayed by others.

The child will seek unique personal solutions to problems rzlating to industrial arts.

The child will develop an affection for mat. rials and a respect for tools and machines.

The child will experience a variety of craft activities.

The child will develop meaningful perception of form, space, light, color, texture and
other important human insight.

The child will develop skill in using tools.

The child wili explore and experience works produced by contemporary scientists-
engineers-artists.

The child will be aware of the role of the indus*rial artist in our technologically-
oriented society.

The child will develop respect for material and natural rc.sources.

The Industrial Arts Center was designed to fulfill two distinct but related funcrions.
The first was to provide a facility for the development of an elementary industrial arts
program. The secondwasto act as a supportive facility for the special experience room.
Special effect projectors and other electro-mechanical devices are designed and con-
structed in the 1A Center for use with the planetarium instrument (Spitz STP) and installed
in the SER.

The Indust:ial Arts Center is housed in an ordinary classroom of approximately
850 sq. ft. that.was specially wired for power equipment. The center was designed to
enable children to work with the following materials: plastics-acrylics, co-polymers,
polyesters, wood, metals, tri-wall cardhoard, styrofoam, cement, paper, graphics-
letterpress, block and silk screen printing, textiles — weaving and sewing - and ceram:<s,
Not all the power equipment available is used by children but is necessary for matecrial
preparaticn which is done by the IA Spe Cialist.

The approach presently taken in this Project is not based on teaching a predetermined
body ¢f knowledge that children are expected to master. The children come inf% the IA
Center by appointment and spontaneously (since there are no scheduled classes) to work
on problems that are mcaningful to them and are related to activities in their regular
classroom. The lA Specialist serves as a resource person—as a consultant - to the chil-
dren for working out solutions to theis own questiors. The children can learn the proper
use of equipment from the 1A Specialis® and draw on other resource material available
in the Center or the school.

Most of the children come into the <i..iavion without the skills and knowledge of tools,
materials and processes necessary to rcalize ¢ solution of their problem. It becomes
essential that the IA Specialist then help the child develop the required degree of profi-
clency needed to pursue his objective. The information and skills taught, however, are
always related to the child’s problem. L.earning of spec: lc gkills is necessary to solve
the problem: When the child becomes competent enough, he continues with his task. He
may eventually encounter other aspects which require further specific instruction., A
cyclical type of process evolves whercby the child participates in the planning, skill
mastery, decision making, and construction or cxploration while focusing on a particular
industrial arts activity. This approachicouldbecatle  ihree-dinn msional problem solving,

Problems that are to be solved in the 1A Center usually sriginate in the ¢ 18sroom
where the usual subjects are being swdied. ['he activitles tiat grow out of the original
problem are not confired to the IA Center but are carried out in the classrcom ot in both
areas simultaneously. The type of activity determines the area useu.

‘T'he inaustrial arts specialist is ¢ railable for consultation and assistance to teachers
in any cf the nine other elementary schools in the district. Either the I.A. Specialist
visits the oth-r sc¢hool or the children are bussed to the McDonald School, depending on
the nature of e activity planned.

Industrial arts experiences assune various forms and culminate in many ways; how-
ever, they could all be listed in onc or a combination of the following categories:

(1) Project construction in large and small grours or by an individual child.

(2) Line production experience.

(3) Research and experimentation.

(4) Exploration of processes and or materials.
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(S) Free creative expressijon,

Work done by childyen in the A Center is v .imately evaluated by the classroom
teacher. During the problem-solving process the child evaluates his or her own work with
the help of the IA Specialist, The degree of success he experiences is a constant indica~
tion of his progress, TheIA Specialistfrequently meets with teachers :o discuss progress
of children involved in IA activirties,

During the 1968-69 school year a brief survey showed that over 500 of the 850 chil-
dren in the school had been involved in the IA Center ai least once, This year approxi-
mately 40% of the children attending the school have been involved,

An interview form has been designed to determine what children have learned from
their expericnces in the Center, but to the Present time it has been used to a limited
extent,

Reaction to the program on the partof children, teachers and administrators has bheen
very nositive. Presently a second Center is being planned for an elementary school now
under construction. The second installation will provide a Center on the west end of the
school district., The McDonald School js centrally located. A third facility may eventually
be provided for the eastern section of the district, The school board and admiristration
have made a commitment to elementary industrial arts and feel that it contrirutes sig-
nificantly to the total education of the elementary school child,

In-service workshops scheduled during the summer have helpedto introduce teachers
to industrial arts. These Pl. grams have definitely contributed to : o use of industrial
arts activities by classroom teuchersy,

‘The 1968 workshop was held in two two-week sessions and involved a total of 80
teachers and administrators, Beyond activities involving the total workshop group, par-
ticular members of the Title HI staff conducted sessions in Indu-rrial Arts, Science and
Media. Groups of 15 people each ~otated between the different a.eas, sr that each work-
shop participant spent at least 2-1/2 days in the IA Center. Teachers were introduced to
and became involve. in mass production, using tri-wal] cardboard, pearlite and cement,
and styrofoam,

The 1969 workshop involved 12 teachers for aperiod of one week. The objectives for
the workshop were to: (1) have teachers examine their notions about IA within the context
of elementary education based on their own experiencas with [A as students and eince
becoming teachers; (2) describe how they woulduse an 1A area if therc were one available
in their building or classroom, e.g., how IA experiences could be blended with their other
teaching objectives. The participants were eéncouraged to explore and create what to
them would be personally satisfying with the idea that they could then be able to teach or
guide their pupils in a parallel activity at the smdents’ own levels of interest and ski'l.
During the workshop teachers focused their attentiononany area in the IA Center that was
of interest, Interaction was sctimulated by teachers observing each other znd trying new
Processes. The effect of their experiences was evident by the number of prople who be-
came involved with IA activities during this school year. Futu.c workshops are being
planned since this approach seems to be the most cfficient Way to implement a new pro-
gram,

M. Hoffmann is involved in e!emenfory industrial arts, the Centennial Schonl District, Warminster, Pa,

Curriculum enrichment through
an ir terdisciplinary approach

Lester J, Hamill, Jr.

Conquc _.space. Ilach generation faces the Challenge of new froatiers to explore,
Space c¢xpl iiion is the most recent of these frontier-. The thrust of rockets has ni l¢
it possible o exple co rhe verse beyond the earth, thereby making it one of man’s great-

est adventures,
The conquest of space has moved ahead with breathtaking speed since the space age
began on October .'. 1957. On that day, Russian scientists launched the first true space
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traveler, an artificial satellite called Sputnik 1.

I.ess than four years later camc the circling of the earth by man inside an a. ".iclal
satellite, Less than a month later, cn May 5, 1961, our own astronaut, Alan B, Sncpard,
Jr., broke the space harrier.

Scientists and engineers hrve utilized satellites to improve world communications
and to check on the weather. Space satellites have given the military new weapons em-
ployment. To many, space acconplishments are very important because of the great
national prestige involved.

No one ¢ .« foresee what space travel may bring, for it is a new frontier that beckons
10 us as a new era in man’'s progress unfolds.

Statement of the problem. It was the purpose of the studv to evaluate the merit of
constiruction activity when related to other areas of the school curriculum through a unit
stcy on space with the emphasis on colonizing the moon.

Evolution of the problem, The project developed from the fifth specific objective of
the course, Industrial Arts in the Elemn:entary School, taught at Millersville State College,
Millersville, Pennsylvania, Graduate Division. Tue objective was stated tc evaluate the
merits of constructicn work when related to other areas of the curriculum.

The indusrrial, t.chnological, sophisticated space age has materialized vith a com~
plexity of problems for the social and natural sciences. Fortunately, man has an un-
quenchable desire for knowledge to solve problems. The subject space has an elegance
of enchantment about it that attracts man’s inquisitive nature.

Man‘s curiosity is explained by the psychologists as the need to satisfy his curiosity
through the need for knowledge. Considering man’s curiosity to investigate and the en-
chantment of space seemed relevant in the selection of the problem in relation to the
effectiveness of the problem.

Qverview of the problem procedure. The hypothesis of the problem was discussed by
the department chairmen and the teachers of the various subjects through an initial mect-
ing scheduled by the administration of the school.

The group concluded that the vroblem showed many possibilities and work should
begin at once with one eighth-grade experimental section. Each boy was requested to re-
search, design, sketch, draw and build a scale model of a space object.

The library was selected as the site for resource material consolid:tivn, with the
placiug of selected books on overnight reserve,

Simultaneously, the English department became the research division. The z2ssign-
ments of books, class reports and themes were given, followed by English class discus-
sions,

The science department was the technical advisory area with the implementation of
space age vocabulary and stimulating interest. An array of questions, concerning the
Apollo flights, living in space, colonizing the moon, and the general conquest of space,
contributed to stimulating discussions.

Inherently, the math department defined and discussed the multivariousness of mathe-
matical knowledge necessary for a successful space program.

The art department then devised the scenery for the diorama depicting the colonizing
of the moon,

Finally, the tudents proceeded todraw their orthographic drawings in the mechanical
drawing room. The construction activity was then activated by the building ot a scale
model from their drawings. The value of model construction as a means to verify accuracy
is cited by James S. Daugherty, ‘‘These models will at once show any error in the draw-
ing which might otherwise be overlooked."’

Let us now lock at the study, department by department:

The Ac.ninistration., The vice-principal’s office arranged for the time of the planning
meeting with the teachers cooperating in the project and provided the necessary coverage
of ciasses,

By makiug sevcral telephone calls, the vice-principal was abls o lecate and obtain
the latest available firom NASA., The individual contacted at NASA was Mr, George Gard-
ner, Educational Program Director, NASA Information Center, Viashington, DC (telephone
202-WO 2-2429). The Friendship Office of Martin-Marietta Company was alsn contacted.

“i'he runction of the school administration in the project has been one of enccuragement,
cooperation and assistance. Itsinterestisprimarilyone of search for improved coopera-
tive methods of teaching boys and girls by capitalizing on their interest in contemporary
meaningful events.

The Library. Thne library was respensiple for obtaiuing, housing and circulating
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relevart materials,

These materials consisted of books, film strips, records. tapes, pamphlets and
transparencies. They were placed on reserve for use in the library during the schoo] day
and for overnight circultion, One section of the main reading room was designated the
‘*Middle kiver Space Program Research Center”’,

The English Department. The English Department was * 4 as a research time,
During thei* library period the students did research for their ir . -1 drafting projects.
The theme was ‘‘Science: Fiction or Fact’”’. Then they wrot. nce fiction themes
based on travc! or life on another planet. In the theme they ha. w describe what Jife
would be like .+t at the planet would look like, the people and the type of Spacecraft that
was used. The lrst part of the project involved only the girls. This was done while the
boys were doing research, They designed costumes ‘r traveling as well ag living on
other planet.. The fact part of this Project was the res._arch periods as well as a bullerin
buard on things that have happened in the space program,

The Scienc~ Department, The science part of the program concerned the teaching of
the scientific aspect: of space exploration, The students investigated the problems of
space travel and living in the hostile environment of empty space. Many films, film-
strips and models were observed and studied,

TLe Mathematics Department. The related studies in mathematics dealt with the
physical structure and structuring of the facilities involved in building the space ship.,

‘The points covered were: linear measurements, area, volume, tangents, cones, dis-
placement, conic sec “ns, frustrum of a cone, radius, diameter, scale drawing,

There was a surg.: of interest when the group saw that the principles of mathematics
involved applied to the constructional activity.

The Art Department. The Art Department’s part of the space program was to con-
struct the space diorama with the moon surface as well as the earth. The students were
involved to a great extent with the actual work of ~onstructing a model of the earth and
creating the moon surface of papier mache.

Basically, the main work of constructing the ghell or framework was done in the
Industrial Arts Dept. The framework of the diorama was of 12-in, shading with a back,
rounded corner pieces and linoleum to give the appearance of a concave surface. Poultry
netting was then attached t» form the base for the papier mache moon surface. Craters,

e from a half plastic ball and papier maché. Upon completion of a]l
parts, a coatofges. o was applied to the moon surface, ear:h surface and space background
to present a semblance of different texturul surfaces, Different colors of spray paint
were used to contrast the three differant parts of the diorama,

The Industrial Arts Drafting. The p’ ysical environment of the classroom was de-
signed to keep the student in constant awareness of the model building activity in relation
to the drawings, Consequently, the mechanical drawing cjassroom became the hub of the
project, as adv.ce or suggestions were given o the student in relation to his design.

Ideas. Each boy had to formulate his idea Yor the space project. Through research
and class discussions it was learned that the design department is the nerve center of
all manufactured produccs Produced for consumption. Designers. are constantly called
upon for ideas that the engineers can anaiyze for feasibility of production,

Sketch, The smdent’s gketch was required toshow the shape, : o dimensions and the
necessary notes for construction, Only thep was the sketch submutted to the insrcuctor
for approval,

Drawing. The Urthographic scule dvawing was constructed on buff drawiag puper
from the approved <ketch. Unique probletus created by design or difficulty in the siudents’
abilit’ to visualize arose ag each studentprogressed with his drawings. The high intevest
problems adopted allowed many student: to visualize a variety of problems op a ficst-
hand experience under-the direction and guidaic2 of the instructor.

Model Construction. A separate area of the classroom was derignated as the model-
building area with the availability of hand tools, materials and a power jig-saw, Demon-
strations were given by the instructor on the correct iasage of model hand-tor's and the
safe operation of the power saw. Lessons were also given on the selection o mode]-
building materials suitable for the individual models,

Then the constructicn of a scale model was corapleted from the orthographic dra wing,
Again the accur: :y of the drawing was verified from the constructed 110dzl as cited by
James S, Dzugherty.

The spced of the students and che time schedule of the class dic.ated the complction
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of related assignments. Such ..;signments as the iracings and reproduction prints ¢ _heir
design were completed by some of the students. Also several swudents constructed a pic-
torial drawing of their design in either oblique or isometric.

Drafting Summary. The merits of the Construction activity were evaluated by the
author’s observation, - :udent drawing grades and a unit test. All criteria indicated that
the program was successful,

summary. Dr. Mary-Margaret Scobey stated that ‘‘industriai arts should be an inte-~
grated part of tie total curriculum, supplementing and supporting, with knowledge unique
ro the fiel?d of industrial arts, the social sciences, mathematics, science and the crts.”’

Dr. £_obey’s philosophy was directed toward the element~ty school where industrial
arts is vot a separate subject. However, the same philosophy can be applied in the +unior
high school to create a learning environment. Thic was evident as one successful project
was correlated with various school subjects and the indus‘rial arts drafting department,

The consolidationn of educational materials placed in the school library was con-
ducive for research -:onducted by the Englisl dcpartment, Their theme, ‘‘Science: Fic-
tion or Fact- Destination Moon’’, correlated well with the science classroom discussion
and films that illustrated the probiems of space travel and living in the hostile environ-
me’.: of empty space. A large diorama constructed in the art dzpartment enhanced the
dis;nay of models and gave meaning to all departmental learning exper.ences.

The experience produced an abundance of information that not only broadened the
student’s storehouse of knowledge, but also reinforced his understanding and appreciation
of the regular subject matter, as stated by Marshall L. Schmitt, specialist for industrial
arts, US Office of Education:

Experiences gained nindustriul arts courses canbe an idjunct t© many other
school courses, The work of designing and making an object (or a working model
of it) described in one of the .egular-course textbooks or discussions brings the
student a double reward: (%) 1t reinforces his understanding and appreciation
of the regular subject matter. (2) It gives him valuable information ahout the
basic tools, materials and processes of industry and a new conception of the
technology which undergirds our society,

We may conclude that the constructional activity (model building), when related to
other areas of the curriculum, was extremely successful as viewed through: {1) Entausi-
astic teaching, as demonstrated by the congenial teachers involved, along with the support
of the administration; and, (2) the high student iuterest as displayed v their attitudes as
they gained considerable knowledge about space.

Pacticipants’ comments, Mr. J, Heuisler Streett (Principal): An excellent project,
Question: How c¢ ,uld this type of project be expanded to include more pupils?

Mr. J., Andrew Baummer (Vice-principal): This illustrates a method of teaching boys
and girls, by capitaliziag on their interest in contemporary meaningful events,

Mr, Donald Maxwell (English L-2pt. Chairman): When our new literature curriculum was
being developed, a definite effort was made to design the curriculum along lives of student
interest. The theory is that students will work beticr and learn more if the courscs deal
with facets of modern teenage life and interests. This project fits the bill neatly; its suc-
cess here at Middle River is proof of this.

Mr, Thomas Reed (Science Dcjprt. Chairman): | was impressed with the interest and the
cooperatic 1 shown by tI: * teachers fromn the various subject arcas who participated in the
project.

Mrs. Dorothy Harris (Head Librarian): A steady flow of visitors, day after day, visits
tne display placed in the library. Groups of children from the ciementary school gaze in
amazement, Elcmentary teachers will commenr tc the children that they too may p..-tici-
pate in studies of this nature with hard work and effort.

Mr. Kermit Stong (Scicnce Teacher): In nine years of teaching, I found this to be one of
the best units that I have ever tuight. I fsund this unit uplifting and invigorating due to
the necessary forethought and research requived in this type of creative teaching,

Mrs. Barbara Mshon (Mathematics Teacher): There was a surge of interest when the
group saw tnat the principles of mathemartics involved apnlied to the constructive activity
Miss Cheryl Starn (Eng!ish Teacher): Ithoughtthe moon project was excellent, The ' ids
who participated were quite 1notivated an.proud. They have a rcal feeling of satisfact.on.
I think it’s good to rive kids a project as this tn display; it seem:s to instill motivation and
ambition, I only wish I could have beer uble to plan a more extensive unit in Iinglish to
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go along with it,

Mr, Elmer McDorman (Art Teacher): 1 was pleased as my homeroom happened to be
the group selected to work on this project, Very well received by the students.

Mr, Lester J. Hamill, Jr, (Drafting Instructor): This successful project could only have
been accommplisned through the cooperztive effort of enthusiastic teachers with the support
of the administration and students with an interest,

Cemments by students, (1) Learning about space was fun| (2) I didn’t know there
were so many books about space. (3) The films on space were sure neat! (4) Did you see
the Saturn rocket in the science room? Wow! (5) I didn’t mind writing themes about space.
(6) How about our bulletin board in English class? (7) Frustrum of a cone, what? (8) We
did the dioramal (9) A model of what? on the moon? You're kidding| (10) I was only
one-sixteenth of an inch off with my model! (11) I know more about £pace than my fathor,
how about that? (12) Can we do something like this again? When?

Devices or Aids Necessary for the Project

Miter box, The problem of obtaining square cuts on small pieces of balsa wood arose
that necessitated the construction of baby miter boxes,

Special tool panel and work table. Thearea set aside for model building contained an
existing tool panel with basic hand tools; however, unique problems required added tools,
Also styrofoam was added to the material supply, which Created extra tools in the form
of battery-operated cutters,

Diorama. The frame for the five-foot diorama was constructed in the industrial arts
w adshop by Mr. Clayton Hurst. The inside of the framne contained several ten-inch
regular ribbings, placed eight inches apart. Lincleum was adhered to the irregular con-
tour ribbing to create the backing for a three-dimensional, persrective appearance. The
diorama was sent to the art department for completion,

Camera Stand. The entire problem was decumented with 35mm slides and tape re-
cordings. The close~up photography made the construction of a copy stand necessa-y,
Plans were obtained from Kodak.
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Industrial arts for elementary grades—
program and procedures ir New York State

Jarvis Baiilargeon

New York State’s involvement witk industrial ar for the elementary grades extends
back over a period of over 30 years. We have in ou: .iles locally-prepared curriculum
materials from the Great Neck and Roslyn school syst” ‘s dating to 1950. Substantial
programs were developed in the New York City Schools, .ochester City Schools and at
other locations around the State. During this time, however, there was iittle definitive
direction, and major reliance was placed upon the persorality of the program director.
And this would appear true today. Major research studies and Federal proposails hinge
upon the interested and ablc personality who can organize, first, a pror-s.., and, secondly,
an implementation.

Upon assuming a responsibility for elementary-level industrial arts for New York
State, 1 enderavored to research current materials for elementary level industrial arts.
After reviewing the literature, I visited locations where elementary industrial arts was
operational, including the Long Island Schools, State University Campus Schools, private
schools and one out-of-state project in the field, On the basis of this study 1 p.epared a
memo to my Bureau Chief, Arthur Dudley, outlining what I had seen and maxing > :com-~
mendations for proceeding with contacts with school administrators in the fiela. This
memo has been used .s the basis for a brochure,

Approaches, outcomes and types of service. Elementary-level industrial arts appears
to have several diverse facets. There are distinct approaches, services and outcomes.
The problem is to identify a package providing for three separate outcomes: one, instruc-
tion in technology; two, pupil activity for physical, emotional and social growth; three, a
close relationship with ongoing instruction in the grade level classrooms.

There appear to be three distinct approaches in EEIA class:oms that 1 oksexrved:
first, the arts and crafts approach; second, the materials and project approach; third,
the classroom correlation approach,

Implementation of the arts and crafts approach takes the form of leather kits, Indian
hammers, birch canoes, etc. The materials and project approach seems to stress wood
projects, with the students building a gift for mother for Christmas, a dish for Easter
or a window stop for Memorial Day. Thc «lassroom correlation approach is best de-
scribed as a continuous support facility withont self-identity of discirline content,

Matching the three approac! e three outcomes gives ...sight into program
organization. Arts and crafts p: : acuvity but little technology or correlation; mate-
rials-oriented instruction providcs activity and some technology; classroom teacher-
selected group projects provide correlation and activity, None provides all three.

There are also (.ree basic types of service provided for elementary students. One
places a workbench und hand tools in the individual classroums, by the consultant; a second
is based on movable ‘carts’ which are wheeled into individual classrooms; and the third
provides a work center into which groupsofchildren are scheduled. Experience by prac-
ticing teachers suggests that the ‘cart’ system is least effective, and that a comhination
of an established work ceater with supplementary workbenchez in the classrooms ‘on
teacher request) provides the opportunity for effective and meaning®1 experiences,

Essential elements, My re~earch leads to the conclusion that program organization
to provide for the desired outcomes involves adistinctly new factor. This is the selection




of an area of content for each grade level, such as is done by other subject matter fields,
as a base for classroom correlation. This provides for the outcomes: technology, activity
and correlation plus giving integrity and identity for the subject and the teacher,

Here we have then the first of three elements that I consider necessary to present an
industrial arts pbrogram at the elementary level oa a ccatinuing basis.

--Systematic instruction should focus upon a single theme for each grade while per-

mitting latitude in supporting ongoing classrooin studies.

On the basis of observation of t2achers, at work, and an examination of elementary
teacher education curricula, it seems clear that in order to provide for success in the
manipulation of tools, materials and processes, quality instructior needs a pair of ‘trained
hands’. This points up the second element: ,

~~Purposeful use of tools and materials requires a specialiy-trained teacher.

While it is possible for the elementary teacher educa._on graduate to i very capable,
it would be uncommon to find many teachers with this level of ability. It is possible that
elementary teachers could achieve a measure of skill in summer iustitutes, However,
[ personally feel that it would take more than a course or twn to qualify a person as a
‘specially-trained teacher’,

The third element Necessaxy to present a program on 2 continuing basis relates to
the facility in which the teacher will live and the students will woxk, After visiting class-
rooci.ns, closets and shops, I came to the conclusion that:

~--Effective use of tools and materials requires a specially-equipped workroom.

While not ideal, a classroom may be used as a teaching station, provided group size
is held to about fifteen at any one time. A quantity of simple hand tools, holding devices
and workbenches are necessary for instruction, The consultant will neeci power tools to
prepare materials. Supplies range from softwoods, plywood, wood shapes and fiberboards
to light metal, wire, plastics and fabrics. Provision for storage of materials and projects
is essential.

Implenicatation. (. the basis of these three elements I can now discuss with a school
administrator what is required of the district ro implement industrial arts at the elemen-
tary level. He knows that when I recommend a specially-trained teacher that his first
endeavor is to seek out an industrial arts teacher with some background in elementary
education either at the experience level or at the educati->n level. He knows that it will
be necessary to provide a room with equipment, storage :nu all the rest as a heme base
for this teacher. This in effect estublishes a dollar value for the progrdam. Starcdng from
scratch it may cost up to $5,000 to provide an elementary teaching station. One station
could be expected to provide service for about five hundred students or approximately
15 to 18 teachers,

Implementing the threc elemen*s places a teacher in contact with groups of children
in an equipped workroom with a focus for group and individual project activity, The sched-
uling procedure should begin with conferences with the classroom teachers to select
activities which relate the grade level theme with planned classrcom instruction,

K-12 program. It should be noted that elementary-level industrial arts is a part of
a kindergarten-grade 12 program. This means thatthe elementary package must relate .o
the same purpose and goal asdo the junior and senior high portions of the program, Addi-
tionally K-6 content should provide background and support, but not repetitior;, for those
parts of the program which follow. Additionally in New York State we now find that many
sunjor high sciools are being phased out infaver of what is called a middle school, These
may begin at grade S and continue through grade 8, followed by a secondary school for
grades 9-12. Conient then must te divisible into Primary Jevel instruction, K-4; inter-
mediate level instruction, grades 5 and 6; early szcondary instruction, grades 7 and 8;
and secondary level instruction, grades 9-12. To provide a cortinuum, a series of aims
for the different levels have heen identified. The aim for primary instruction is an
Orientation to_the Nature cf Work, at the intermediate level the aim is Exploration with
Tools, at the early secondary ievel the aim is Utilization of Marerials and Forces and at
the secondary level the aim is Experiencer with Industrial Technolozy.

Each level of the program is designed to support the following:

Edu -ational Purpose: Productive Citizenship
Mission: Interpret Industrial Tectnology
Goal: Techrological Adaptability for the Jadividual

In 1958 the New YorkState Education Derartment’s Bureau of Elernentary Curriculum
Development produced a publication entitled Let’s Make It. This publication is now out of
print, but it established a rationale far tool and material activity in the elementary grades.
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Other publications by the State iZducation Department in the various subject matter fields
provided an insight into the areas of content which were offcred in English, social studies,
science, math, music, art and others. While my research was not nearly as definitive as
Dr. Hoos’, nor as expansive as Dr. Scobey’s, it provided an opportunity to subdivide
technology into seven groups, one for each grade K-6.

An assessment of the capability and interests of students coupled with a survev of
subject matter coutent from other fields suggests the following as grade level technological
themes:

N-K Work Environmen:-Activities focus upon the concept of ‘work’ as a fundamental
‘goud’ for the individual and societv.

1 Service-Activities support the concept that employment in-scrvice functions make
a contribution to society.
Manufacturing-Actvities center on the division of labor into specialties which
permit the efficient mass production of products.
Communications-Activizies 1ocus on the media used to control, extend and give
permanence to mass communicatic s,
Power-Activities are based upon the application of machines to convert energy
into useful work.
Construction-Activities relate to the structures in which people live and work.
Transportation-Activities center on the vehicles and facilities used to transport
people and goods.

S e W N

These areas when followed by functlonal instruction with materials, graphics and
forces at the 7-8 grade level, provide children with the basics of technology relating to
the industrial arts goal of ‘technological adaptability’ for productive citizenship. These
then are the recommendations which are offered to elementary administrators as a part
of our regular supervisory work.

Content can be provided by researching printed materials, assigning activity sugges-
tions into one or the other of the grade level themes, A tool-cquipment gt has been de-
rived so that an administrator contemplating introduction of the program may have some
specifics with vhich to work, The Burcauof Industrial Arts is prepared to assist districts
in implementing instruction in technolegy at every level, K-12. We hope that in the years
to come an interest in activity programs for young students will be translated into pro-
grams of industrial arts education at the elementary level,

Mr, Baillargeon is associate supervisor in the Bureau of Industriol Arts, New York State Education Depart~
ment, Albany.

National Conference on Elementary
School Industrial Arts: a report

Willilam R, Hoots, Jr.

Twenty-one people concerned with elementary school industrial arts were brought
togethes during the 1969-70 .chool year to consider the subject of elementary schonl
industriail arts. 7This was made possible by a grant from the IS Department of Health,
Education and Welfare, Office of Education,

Participants were selected who were representative of a wide range of approaches
to elementatry schivol industrial arts, andthey came from many areas of the United States.
There were representatives from industrial arts and elementary school teacher educa-
tion, supervisors of both industrial arts and elementarv education, and persons involved in
directing and teaching industrial arts in the elementary clessroom. The intent in sclect-
ing participants was to bring together a representative samplie of all philosophical points
of view from all levels of education,

The major goal of the National Conference on Flementary School Industrial Arts was
to provide national leadership and unity to clementary school industrial arts. The specific
objectives of the conference were as follows:
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(1) To identify the various approaches to clementary school industrial arcs and to
reach a common understanding of the nature of industrial arts for the clementary school,
(2) To identify methods of implementing industrial arts in the elementary school,

(3) To identify the various types of staff preparation necessary for conducting pro-
grams of industrial arts in the elementary school and to ider.tify the educational programs
appropriate for teacher education.

(4) To determine methods appropriate fordisseminating information about clementary
school industrial arts.

(5) To provide recommendations to the US Office o Education and other concern=d
agencies on the types of programs that should be encouraged in promoting better education
for children through elementary school industrial arts,

While the objectives of the conference were not fulls ack’eved, a solid philosophical
foundation was developzd and an agreement as to the nature of elementary school industrial
arts was reached. The reports by committee rep-esentatives that follow indicate the
solid foundation that was rezached. This was a start, a beginning, which must continue
if national directicn and a cegree of unity are to become realitics.

Dr. Hoots is on the faculty ai tast Carolina University, Greenville, North Carolina,

A basis for elementary school industrial
arts (committee report)

Thomas J. Jeffrey, et al.

The development of a basis for clementary school indust,ial arts requires the for-
mulation of o definition and a statement of philosopny. These serve as 4 foundation upon
which communicadon cemponents can be developed and which should form the basis for
selecting instructional activities,

Definition of elementary school industrial arts. Industrial arts at the clementary
school level is an essential partof the education of every child, It deals with ways in which
man thinks about and applies scientific theory and principles to change his physical en-
vironment to meethis esthetic and utilitarian needs. It provides oprorwunities for develop-
ing concepts as a result of concrete experiences which include manipulation of materials,
tools and processes, and other methods of discovery, It includes knowledge about tech-
nology and its processes, personal development of psychto-motor skills, and atritudes and
understandings of how tecknology influenc: |, society.

Philosophical bases. Public school  in the United States are committed to a general
education developing the full potential of all children, School systems differ widely in
their approach to the child, the environment and learning experiences. There is a diver-
gence from highly-structured to non-structured programs. Far the most part, learning
has been oriented to the verbal and symbolic; pProvisions for developing tiic non-verbal
abilities of each child have not been emphasized.

Each child brings to the learning situation a unique profile of development resulting
from the sum total of hig Past experiences, Therefore educators must recognize and
deal with individual levels of development in such personal characteristics as atdtudes,
values, self-concept, knowledge and psycho-motor skills,

Recognizing these individuaj differences, there are two fundamental dimensions in
which the educational process operates and for which the educator must assume responsi-
bility. ‘The first is the physical setting, which includes materials, facilities and media
stimulating both verbal and non-verpal responscs in the learner, The second is the moge
of the organization, governing the ways in which the children operate in the physical set-
ting. A flexible learning siwation sets the stage for interaction, exploration, experimen~
tation, problem solving and concrete experiences that gatisfy aesthetic and utiiitarian
needs, Learners are provided opportunities to assume responsibility, make decisions,
think, receive immediate feedback an. express themseclves freely.

Industrial arts for the elementary school can satisfy these conditions. The unique-
ness of industrial arts lies in the fact that itg activities can provide a greater varicty of
elements that enhance the learning procees than any other single disclpline.
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Concrete experiences. The major emphasis is upon concrete experiences which
deal with manipulation of and exploration with materials, tools and processes, While
processing the charge of materials (from raw to contrived) and fabrication objects, the
child is involved in the physical and sensory interaction with things. Through first-hand
experience, he learns the characteristics, potential and limitations of materials, and their
cultural functions,

Thought processes. The thinking process, unique to technology, involves problem-
solving based upon the manipulation of materials. The more frequently children experi-
ence problem-zclving situations, the more fluent become their thought processes and the
more easily they can make new associations. They are increasing their abilities to inter-
act through the language of forms. They are building ideas about technolngical production
and the social infiuences of technology. They are learning to live effectively in a tech-
nological culture,

Learning processes. Through industrial arts experiences, learning inay become
relevant, lasting and both individually- and socially-oriented. The optimum learning
situation provides: sensory data input through all sensory channels, immediate feedback,
opportunity to think in a problem-solving way, opportunity tc try out ideas and test them
against reality through other than verbal tests, and opporturity to nurture creativity.

Personal obilities. The dynamic industrial arts program will foster the d .velopment
of the following personal abilities: to think concretely or to lessen degree: of abstrac-
tion; to act with autonomy and self-direction; to solve each problem as it occurs; to make
judgments; to increase control of the total body to perform tasks; to be increasingly
creative and to perform creative operations at higher lcvels or degrees; and to develop
organizational ability through more sophisticated levels.

When one mgkes decisions to change materials, one must make organizational! com-
mitments. One must pre-organize actions which are different when dealing with concrete
objects rather than with verbal symbois.

Self-concept. An increasingly positive seif-concept cun be developed when children
find success in the manipulation of materials. The planning, production and completion
which translatc a visual image into a concrete form provide multiple satisfactionsa, The
drive fo mastery of something outside of the self is satisficed; desire for competency is
innate within us all. Cne may take pride in individual accomplishment, in recognition
from others and the rusulting extension of self.

World of work. Understanding of industrial processes and insights into manufacture
and production, as well as exposure to and contact with the physical and material world,
facilitate orientation to the world of work. Students attain respect for craftsmanship. They
learn to appreciate ability in others, both in technical skills and talents othe + than manipu-
lation. These appreciations enhance human relationships. They help individuals recog-
nize their own place as contributors to the social system, and the accompanying sense of
accomplishment and involvement.

Mr, Jeffrey's committee included Dr. Mary-Margaret Scobey, Chairman; Miss Elizabeth Hunt, Donald
Hoffmann and Vito Pace, representing California, North Carolinag, Pennsylvania and New York, re-
spectively,

Teacher education tor elementary school
industrial arts (committee report)

Robert G. Thrower

The Teacher Education Committee of the National Conference on Elementarv School
Industrial Arts, believing that a study of technology is essental in the total development
of children, strongly advocates rhat industrial arts be an integral part of the elementary
school curriculum. The committee recognizes that special preparation is needed bv the
teachers who will be conducting these elementary school industrial arts activities. This
being the case, pre-service and in-service courses must be offered by teacher education
insdwutions both for elementary school industrial arts specialists and for elementary
classroom teachers.

Afrer inany hours of attention to this subject of pre-service and in-service education
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for tho.2 individuals who will be working in the field of elementary sch»nl industrial
arts, the committee has identified nine essential components of any teacier education
program. The nine essential components are as follows:

Philosophical base. The success of any educational program is dependent upon the
philosophy of the personnel who are charged with the respcasibility for organizing and
conducting the program. Teacher education programs must help teachers to develop an
understanding of the philosophical base previously discussed in the report of the Philos-
ophy Committee.

Tool and material exposure. An essential element in the preparation of teachers
who will incorporate industrial arts is a thorough exposure to the tools and materials of
technology. This exposure must include manipulative experiences to develop a level of
confidence that will make the teacher feel comfcrtable in the use of tools and materials,
There also needs to be an understanding of what tools children at various stages of de-
velopment are capable of using safely and successfully. This necessitates an understand-
ing of the physical development of children.

Technological content. Another essential component in the preparation of teachers
is a fundamental understanding of the technology from which the ‘ontent of industrial arts
is derived. This content needs to be thoroughly investigated in terms « what is approvriate
for each grade level, how it can best be integrated into the curriculum of that particulay-
grade, and what manipulative activities will best promote the study of the technology,

Environment for learning. An environment for learning must be one in which children
may become totally involved in the learning process. This process involves many forms
of learning, including abstract concept development and manipulative exploratory experi-
ences. Each classroom must provide ample opportunity for children to participate in
formal and informal learning arrangements, Including print and non-print media, utiliz-
ing a variety of tools and materials. The facility must provide for the multitude of ways
in which children learn and for varying rates of maturation,

Teacher education programs must emphasize the need for ifying existing clasg-
rooms to more broadly-conceived educational arrangements. environment must be
flexible enough to allow constant change to take place. Tools a ‘terials must be part
of the total educational setting. Each item Injected into the clac n affects the learner
by directly ir fluencing what he learns, how he learns, and cne a1 <& he develops toward

other students and the school.

o) rwunity to apply learnings with children. Children ar« o focal point of all ele-
mentary school industrial arts teacher educaton programs, iroughout their profes-
sionai preparation all prospective teachers must come . . contact with children.
Micro-teaching in an observation of on-going programs shou . be a part of all teacher
educatdon programs. This systematic inclusion of teacher-pupil contact is essential to
the success of the teacher,

Involvement of resource persons. Elementary school industrial arts is concerned
with children developing an understanding of technology and its effects upon man and
society. The fact that technology touches every aspect of man’s being necessitates the

arts teacher education program.,

Involvement of community resources, physical and human, Community resources are
a vital part of the elementary school industrial arts program. The education of the ele-
mentary child should extend beyond the confines of the classroom. Teachers must develop
an ettdtude conducive to the involvement of community resources and their effectve
utilization in the program. The utilization of these resources strengthens the relation-
ship between the school and the community.

Techniques for gailning administrative involvement. School board members, adminis-
trators and supervisors must be well informed if they are to be effective leaders of
education in the elementary gchool. They mustunderstand the purpose, funcrions, content,
contributions, potential, problems and Cost8 of elementary industrial arts programs in
order to support them. Specific techniques can be utilized tv elementary industrial arts
personn:l to elicit the support of administrators and board members. Since it is in the
intercst of the teachers to know these techniques, they should be included as topics of
instruction by the Institutions conducting pre-service and in-gervice courses,

Program evaluation. Evaluaton is a necessary part of any educational process, and
effective evalvation can be accomplished only after objective evaluative criteria have been
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established, lnstitutions preparing elementary school industrial arts personnel must in-
clude specific techniques for developing the criteria and means of using them in the class~
room.

Dr. Thrower, of Trenton (NJ) State College, chaired this committee, which included Williem A, Downs,
Jahn J. Geil, Dwayne Gilbert, Joseph Haslett and E. Asthur Stunard, representing Missouri, Florida,
Louvisiana, Virginia and lllinois, respectively,

Implementation Committee report

Larry T. lvey

The report pr2sented herein represents many hours of del*beration by the committee
on implementation of elementary school industrial arts. This committee was composed
of the following persons: Dr. Fred Dreves, chairman of the committee, Mrs. Norma
Heasley, Richard Wood, Wayne Wonacott and myself.

We realized the difficulty in developing a course of action to facilitate implementation
on a national scale. Our main objective has been to develop a guide which will assist
educators throughout Amnerica in designing and implementing programs of elementary
school industrial arts.

Our first task was to recognize current problems in implementation and to come up
with possible solutions tc those problems. We recognized three basic problems and de-
veloped a guide to help solve those problems. Our first area of consideration was leader-
ship. We recognize that if elementary school industrial arts is to take its logical position
within our schools, it must have cffective leadership. To be effective, this leadership
must play a key role and must hav.: responsible persons characterized by having under-
standing of child behavior, familiavity with clementary cuvriculum, knowledge about
trends and issues in zlementary school industrial arts, and experier:ice n industrial arts
education for children.

This committee has indicated three leve!s where strong leadership is needed, These
are the national, state and local levels of education. Along with these levels of leadership
there is also needed an effective and continuous system of communications among the
various leaders.

At the national level, this committee recommends the establishment of a natiol al
commission responsible for:

(1) Researching available means for funding eiementary school industrial arts pro-

grams.

(2) Developing broad goals at a national level.

(3) Establishing guidelines for curriculum development, equipment and materials

selection, teacher education and program evaluation.

(4) Assisting in planning and developing pilot programs throughout the United States,

(5) Researching and disseminating available information about existing programs of

elementary school industriul arts through cooperation with professional and industrial

organizations.

Our second level of concern for leadership is at the state level. There should be a
director of elementary school industrial arts in eachstate supported by stace and/or Fed-
eral funds. The state director should be responsible iox:

(1) Coordinating efforts with local and nationai leadership.

(2) Implementing programs in his state by assisting local agencies in planning and

developing programs of elementary school industrial arts,

(3) Compiling resource materials and making them avalilable to local programs.

(4) Serving as liaison and coordinator of the efforts of various sections of his siate

department and industrial arts educators in the development of curriculum and in-

structional materials,

The third level of leadership is one which is indispensable if we are to have good pro-
grams of elementary school industrial arts. This third leadership is at the local level
where each educational district should have an industrial arts consultant as a memnber of
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its professicnal staff. The industrial arts consultant would promote a good prograra of
€lementary school industrial arts through his leadership role by:

(1) Working with members of the curriculum and supportive stoffs to establish indus-

trial arts as an integral part of the curriculum,

(2) Coordinating the efforts of teachers and administrators to improve instruction

and enrich the curriculum with industrial arts experiences.

(3) Making available to teachers and students materials, media and other Instructional

aids.

(4) Working to improve the image of industrial arts within local communities,

(5) Supporting and assisting an on-going program of objective and subjective evalua..

tion,

The concensus of the committee or implementation is that lcadership, as described
above, is an essential element which mustbe present at al} levels of education if industrial
arts for elementary schools is to prosper and grow with elementary education in the
United States. The committee was unanimous in stating that without effective leadership,
elementary school industrial arts could not be implemented on a national scale in a uniform
manner. Good leadership is required to implement elementary school industrial arts
effectively into the schools of this nation.

The second area for comprehensive consideration deals with identifying and explain-
ing the various approaches currently in existence for implementing industrial arts into
elementary education.

The organization and administration of industrial arts programs in the elementary
school fall into several general categories. There is a vast difference between minimum
Programs, both in content and facilities, Most elementary school programs are directed
by the regular teacher in the classroom, utilizing portable tools and equipment, A few
Programs involved a Specially-trained teacher who, in cooperation with other teachers of
the school, directs the wc rk in a laboratory or permanent facility, Between these two
eéxtremes is a variety of programs which are successful and need same explanation,

Elementary school industrial :rts programs fall into the following general categories;

"1, Limited Classroom Program
Il Comprchensive Classroom Program
Il Laboratory Program
1V, Traveling Teacher p rogram
V. Mobile Laboratory Program
V1, Central Laboratory Program
VIL. Summer Schnol Enrichment Program
VIIL. Any combination of two or mo:'e of the above,

The philosophy of the local school district, budget, time, classroom or laboratory
3pace and personnel determine the approachtoindustrial arts which a school district might
select,

Limited Classroom Program. The ma jority of elementary school industrial arts pro-
grams falls into this category. The term ‘limited’ refers to the classroom time allowed
for the subject, to the tools and materials available and to the direct assistance availakie
from an industrial arts consultant. The activity is usually integrated with other subjects
of the elementary curriculum through tools skills, experimentation, problem selving and
the appreciations of various industrial processes. .

This category can be characterized as follows:

(a) The program is directed by the classroom teacher.

(b) The work is correlated with other subjects.

(c) The activities are usually limited to blocks of time, units or episodes.
(d) A minimum number of hand tools is available,

(e) Tools and equipment are portable.

(f) The services of an industrial arts specialist are minimal,

Comprehensive Classroom Program. In this type of program the classroom teacher
has the advantage of regular assistance from an industrial arts consultant. School visits
by the consultant are frequent, and usually many teachers of several grades are involved
In the industrial arts program. A course of study is set up for all grades, and there is
planned articulation from grade to grade. This program is characterized as follows:

(a) The classroom teacher directs the work in close cooperation with a Specialist,

(b) The industrial arts activities relate to other subjects, to the study of tech-
nology, and to the discovery of personal abilities,

(c) The industrial arts Specialist does not ‘‘take over’’ the program but does
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provide active assistance to classroom teachers ¢nd students.

(d) The activities and content dictate the numbers and kinds of tools that are
needed.

(e) Toois and equipment are portable,

(f) The work is scheduled on the basis of a semester or a school year.

(g) Regular courses of in-service training are offered to teachers.

Laboratory Program. The trained industrial arts teacher who leads a laboratory
program nas a dual role to play in the elementary school. He directs a balanced industrial
arts program for the children of the school In cooperation with the clagssroom teachers,
and he gives these teachers sufficient in-service training to meet more nearly the total
needs of the children.

The industria! arts teacher has an excellent opporiunity to give children 2 variety of

“eriences which reflect modern technology and still maintain a balanced relationstip
: the elementary school curriculum.

The idea! laboratory teacher isone who has an induscrial arts background and has had
201 e training or experience in clementary education.

L.aboratory programs are characterized as follows:

(a) The industrial arts teacher directs the activities.

(b) The classroom teacher cooperates in planning the work, and he assists in
carrying out the objectives of the work.

(c) The industrial arts work is subject-oriented, yetit will complement the gen-
eral elementary course of study.

(d) A regular schedule of classes is set up for each semester or for the school
year.

(e) The course of study would be articulated by the cooperative efforts of the
industrial arts teacher and the classroom teachers,

(f) Tools and equipment are appropriate to the content,

Traveling Teacher Program. The traveling industrial arts teacher functions in about
the same way as the laboratory teacher in category I1I: He works in the classroom, lab-
oratory or multi-purpose room.

The traveling industrial arts teacher:

(a) visits two or more schools on a regular schedule and teaches children;

(b) plans the program with the classroom teachers and the local administrator.
(The work centers around local student needs,); and

(c) uses tools and equipment ne=rmanently assigned to each school.

Mobile Laboratory Program. The mobile laboratory has been used mostly in rural
areas where schools are far apart and each school is unable o afford tools and equip-
ment of its own. This mobileunitmay serve as a laboratory, or tools and equipment may
be moved to other work areas. The equipped van or tr:iler can serve as an in-service
training facility for teachers at the end of the school day.

The mobile laboratory teacher:

(a) moves from school to school in & self-contained unit;

(b) works with childrenin the unitin a ¢classroom or other convenient wourk areas;

(c) plans and works cooperatively with the faculty to serve local needs;

(d) conducts in-service education for teachers; and

(e) provides workshop facilities for the construction of teaching aids and acces-
sories.

Central Laboratory Program. Certain circumstances may require the establishment
of a centralized industrisl ans teacher inafacility designed for comprehensive industrial
arts activities, A special effortmustbemarle to coordinate industrial arts with classroom
instruction.

Summer School Enrichment Program. Many scho “1districts offer enrichment studies
as well as remedial work in summer programs. Art, music, drama, science and industrial
arts activities have been highly successful in various summer school organizations, Rather
than spend a full summer school day on one subject, there have been some rather inno-
vative >ombinations, such as theater arts, math, sciencz and others, all combined with
industrial arts.

The summer period provides many opportunities for experimentationin various pro-
grams, and for the in-service training of teachers.

Combination of two or more epproaches as outlined above.

The third and final area of implementation for this report concerns the actual plan-
ning and conducting of activities and experiences for elementary school industrial arts.
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The commirtee recognized a need for the formulation of a vehicle of instruction to guide
teachers in planning learning experiences for students,

When the scope and Sequence of an industrial arts Program have been determined,
suitable plans for maximum learning in an orderiy &ivironment need to be developed, The
following outline may assist the industrial arts specialist and/or the clagssroom teacher
in organizing instruction.

Children’s Learning Actvity Procedure

I, Tide: The ttle should give a clear picture of what is to follow in the content,

II. Rationale: The rationale includes the basic reasons for the activities and the Justifi.
cation for the children’s experiences. The statement may introduce a problem-solv-
ing situation, it may prepare content for orderly confrontation, or it may present an
actvity o satisfy a need arising from other areas of the curriculum,

IIi, Concepts: The basic concepts of an instructional unit should be stated so that the
objectives and activities selected are directed toward unders.anding thege concepts,

IV, Behavioral Obiectives: Behavioral objectives should clearly state what is to be
accomplished by the students, so they will know what they will be provided to work
witt.,, what perforiaance jsg expected of them and what criteria will be used in their
evaluation, The objectives provide the basis for selection of learning activities and
experiences,

in the selection, planning and execution of these activities,

V1. Evaluation: Evaluation techniques mustbe utilized to determine if and when the objec-
tives have been achieved, Evaluation should comprise both subjective and objective
means for determining outcomes,

In corncluding this report, the committee on implementation realized that much addi-
tional time ard energy are needed to develop a :otal system for implementing industrial
arts into the elementary schools of our great netion, We are hopeful and optimistic that
this task will be accomplished in thenear future. You can be a great help by telling other
educators about elementary school industrial arts and by providing them with assistance
in implementing their programs,

Mr. lvey is with the Bertie County Schools, Windsor, North Carolina.
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The relevance of the new industrial arts
in Prince William County, Virginia

John Edward Bonfadini

Is what we are teaching in today’s industrial arts relevant to today’s society? Prince
William County, Virginia, is attempting to resolve this question by implementing the
‘‘New Industrial Arts’’. The curriculum presently employed is a combination of many
idzas and does not reflect any one thought. Olson, Maley, Lux and oth~rs have contributed
to our present program development. It is our opinion that many relevant programs
already exist and that implementation is the major problem, ’

Industrial arts in Prince William County begins in the middle school, grades six
through eight. Sixth grade students and teachers are given an opportunity to utilize the
industrial arts facilities as a resource area. Work activities are related to the sixth
grade curriculum, and a teeam teaching approach utilizing sixth grade and industrial arts
teachers is encouraged. An example of this concept is the industriul aris teacher acting
as a resource person in helping students build maps of various countries discussed in
social studies.

Seventh and eighth grade students are required to enroll in a half-semester of indus~
trial arts. Since the majority of Prince william County middle schools are designed to
house 1000 students, three industrial arts laboratories are requii 2d to meet program
demands. Each lab is equipped to relate > two specific materials, such as, Lab I, wood
and plastics; Lab 2, metals and power mechanics; and i.ab 3, graphics and electricity.
Although the three labs are employed, the curriculum dictates using the facilities as
though it were one large general laboratory.

Swdents in the seventh grade rotate through the areas of wood, metal ard graphics.
Aithough students rotate every six weeks on an area concept, emphasis is placed on the
teaching method and not the area, In relating to the area of wood, the unit approach is
used. Units studied are usually anthropologically based and cover the topics of trans-
portation, shelt.r and weapons. These units closely relate to coursc content studied in
other classes, thus increasing the reievance of this program. The class selects the unit
for study, and each student selects his own sub-topic. Student activities center around
researching, reporting and model building,

After participating in wood for six weeks, the students rotate to a different lab and
program. In the graphics area, photography, silk screen and basic mechanical drawing
are taught. The unit approach, group approach or individual approach may be used,
Small- and large-groun activities are encouraged.

Completing the semestcr, une students move to metals, where emphasis is on the in-
dividual prcject approach to teaching. Design and Creativity are prime considerations in
the selection of the individual project.

Eighth grade students obtain exploratory experiences in power mechanics, plastics
and electricity. Power mechanics activities center around the internal combustion en-
gine, basic power measurements and applications of power. The experimentation and
maintenance-repair approach works effectively in teaching power mechanics, A keen in-
terest in power usually exists with most students and repairing a malfunctioning engine
to operate efficiently has delighted the hearts of many students.

The experimentation and research method can be used successfully in electricity.
Smdents work from kits, designed and built by instructors. Using hardware developed
by the immediate personnel increases the relevance and effectiveness of its usage.

The area of plastics readily adapts to the line~production teaching technique. The
fluid and pliable nature of plastics permits students easily to develop molds, jigs and
fixtures necessary for line production. Incorporating plastic equipment, such as injection
molders, laminatng presses and vacuum formers, can exemplify the production concept
of prodvcing a multiple pvoduct. Due to the limitation of time, most line-production
produc’s are teacher-studeizt-designed.

T successfully operate this type of program, the instructors must function as one
team. Each junior high team decides on the approach 10 be used in each instructional
area, Precautions are taken to give the student a variety of teaching approaches, and the
elimination of duplication in teaching methods is encouraged.

Although many industriali arts programs have been deveioped for the junior high
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school, relatively few exist at the senior high level. The Maryland plan has basically
functioned at the juniior high level, with some efforts being made to initiate this concept
in a senfor high program. The Industrial Arts Curriculum Project emphasizes the junior
high level, and other programs tend to favor experimenting with this age group. Efforts
to explain the lack of senior high programs seem to hinge on defining the role of industrial
arts and its relationship to vocational education. In many areas it is extremely difSicule
to differentiate between an industrial arts unit lab and a vocational lab teaching the gsame
subject. Time is the only factor in many cases.

In establishin a sound industrial arts program, Prince Willlam County felt {t should

separate from previous or subsequent programms, Eachcourse contributes to the student’s
understanding of certain major facets of industrial technology. The completon of all
levels prcvides the student with a continuum of experiences designed to educate him to
-.ve in a vechnological culture, Having established these objecdves, the following courses
were initiated: manufacturing, construcdon, materials and research, and communication,

Prince Willlam County senior high schools consist of grades nine through twelve,
with industrial arts electives available at all grade levels, Approximately 1500 to 2000
students are enrolled in each of the county’s four senior high schools. Recent statistics
indicated that industrial arts enrollments ranged from 18% o 28% of the total school
population. Since the majority ~f industrial arts swudents are male, this means that eoch
year about 50% of the boys are -nrolled in industrial arts,

Manufacturing is the initial course available to all students., The primary objectives
of manufacturing are to acquaint the students with: Industrial organizatons and processes,
technology of manuvfacturing industry, the types of tools and machines used in industry,

and historical ar ° 1 " »ificance of industry.

Student - " around the unit approach, the group industry approach, the
mass pro: wd the individual project approach. The unit approach em-
phasizes . i -torical significance. Manufe “ing units comprise areas
having di. 1l bearing, such as, power and eneryy, invendons, and tools and

machines. Siucc most gtudents are exposed to the unit method in the Juniur high by study-
ing the technological areas of transportation, weapons and shelter, th:2 basic chjective of
the unit is to increasc the students’ depth and understanding of industry,

The group project method permits students actually o engage in role-playing activities,
Each class formulates its own ideas on pProject design. Commirttees aye established, and
role-playing assignments are chosen democratically, The groupproject is a class function
and offers the students an opportunity to express themselves collectively,

The mass production approach exemplifies he ‘‘American way'’ of manufacturing
products. The establishment ofa company, the sale of stock, the manufacturing of a prod-
uct, and the sale of the product toobtain a profit are important activities in which students
are actively engnged. Product design and the necessary jigs and fixtures to build the prod-
uct must be stdent-designed.

The individual project is used as a means of self-expressfon and permits the student
to make a project of his own choosing. This individual Project emphasizes the vocational
agpect of industrial arts, Design and craftsmanship are key evaluating criteria.

9th and 10th grade senior high level. Senior high students progress faster through the
experiments, leaving more time for individualized learning experiences.

At the completion of manufacturing Or construcion, a student may enroll in materials
and research. This year-long program is to+ally individualized and student-centered.
The swdent selects his research topics and develops the scientific procedures to accom-
Plish the desired objectives.

The latest industrial arts venture in the Prince Willlam County Schools has been the
establieshment of a program i{n communicadons. The communications lab offers experi-
ences in electrical and visual communications, with the major emphasis on the com-~
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munications media, such as, newspapers, books, magazines, letters, telephones, tele-
vision and radio. Although the lab is equipped to teach electronics, drafting and graphic
arts, tecaching the unit area concept is secondary in the communications approach. Stu-
dents can learn the workings of thenewspaper, television and radio without actually know-
ing all the technical knowledge of its production. Activities are designed to acquaint them
with the technical and social problems related to mass coinmunications media.

Unit labs are uffered in Prince William County in three arcas: electronics, drafting
and grapnics. The unit concept tends to point toward a pre-vocational type of program
and is often confuseu with vocational educaton. Ou» newest task will be to define the roie
of the unit lab end its relationship to industrial arts and vocational education.

New programs in power and transportation are in the developmental s‘age, and, with
the adventof two more senior highs, this program should be a reality in the next two years.
We belicve our attempt to establish a relevant program in industrial arts has been very
successful, If innreased student and public Interest in industrial arts is an effective
criterion for program evaluation, then our program of reievarce has succeeded.

Mr. Bonfadini is on the Prince Williom County School Board, Manassas, Virginia.

Relevance of industrial arts content

Thomas A. Hughes, Jr.

The tide of this program certainly has capitalized on words in popular favor today.
The word relevance in particular bears up.n vogue English. Considered within the title
of this discussion, it not only corresponds with terms used by the ‘‘in~-crowd’’, but most
importantly it denotes that a connection can ke made between industrial arts content and
other things.

Those things to which a discipline area can relate are society, the school, the cur-
riculum and the learner. It may beconsidered that to be relevant, a disciplinc area must
bc sensitive to all the clements to which it relates. Relevance then may be considered
like perfection ~ soncthing to be sought and obtained by degrees but not in totality.

Expanding upon these elements and beginning with th2 most encompassing, let us
first consider society.

Kranzberg(3), Drucker and numerous writers, many within our own field, have elo-
quently written about the issue that society today is distinctly and uniquely characterized
as technological. It has been noted that society actually is now in a post~industrial period
and that a continuously smaller percentage of the population will be engaged in industrial
production. Specifically it has been predicted that in the 1980’s ‘‘two or three percent of
the populaton could do all of the work that has to be done to satisfy the materiai needs of
sociery.’’(2)

. Ir essence, industrial arts must relate its content to a society that is intensely be-
coming more technologically sophisticated.

The second major element- the school (perhaps it should be called the educational
system) ~ is constantly concerned with some form of change because of new developments
or findings in the areas of soclology, psychology, human growth and development and
other areas. Likewise, as the school takes on new approaches and organizations, the
specific discipline areas must be attuned to the reasons for those changes and adapt to
them. For example, the discipline area content for the middle school must be aligned
with the philosophy and concepts of the middle school.

Industrial arts must relate its content within the context of the contemporary educa-
tional sysiem in which it functons.

The third element of concern in seeking relevance of content is the curriculum, The
curriculum for this presentation is considered to be the entire discipline area of indus-
trial arts. Presently there are from six to eight major curriculum projects under way
across the ccuntry, according to Cochran (1), that are concerned with an innovative ap-
proach to induatrial arts, (If the term industrial education can be accepted, many other
projects are under way; however, the author does not accept those as industrial arts.)

These curriculum projects have been built upon contemporary findings drawn from
the elements presented here. They have been researched, experimented with, implemented,
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evaluated and refined. Relevant industrial arts content must draw upon this research
within its own field. Relevance cannot be obtained when each program exists within a
rzalm of ideas centered around competencies of an individual teacher. Relevance in
industrial arts should be achieved most efficiently when programs are founded upon the
research base of these major curriculum projects,

Relevance, to the learner’s interests, is the keystone of a growing program. To
expand this thought, consider why whe student has enrolled in a specific industrial arts
Course. According to the survey by Schmitt(4), the vast majority of the studen*s taking
industrial arts in the nation are enrolled on an elective basis. An elective subject must
maintain a high interest level in order to survive the competition, disregarding *he need
for growth,

A second point concerning the learner is thathe or she has develored interests while
2 native of a technological society. In light of the rapidity of change society is under-
going, and the technological advancements being raade, the learner is the native to the
society and t the sophistications of techrology; whereas the teacher, supervicor, or,
for that matter, any adult, is the im:aigrant,

These brief statements represent the thougiits behind one program of action to bring
about relevance of industrial arts content,

The efforts in Virginia, which have involved t1eState Department of Education, began
four years ago when a group of teachers, supervisors and teacher educators me: to de-
velop a basic guide for program organization and improvement.

Also at this tme, a Survey was initated to determine the greatest nzeds of pro-
grams and teachers in the state, Very quickly it was determined that the greatest needs
were curriculum guides and in-service programs,

The State De¢partment took the position that materials developed at the State level
should (1) involve a cross-section of bersonnel in the State, including classroom teachers,
supervisors and teacher educators, (2) be developed as directional devices and not courses
of study, and (3) be designed for the secondary level — grades 7-12.

During the three years that followed, numerous workshops were held on weekends to
develop curriculum guides which were based upon the siiggestions of the organization
manual. In January, 1969 the last guide of this initial series was distributed.

As soon as the last publication bccame available, two problems were apparent;

(1) How were teachers going to implement these materials?

(2) Most school administrators werc unaware of what a contempo.

should be,

To meet these two needs, work began to prepare a publicarion for school adminis-
trators, and arrangements were initiated to establish a statewide in-gervice program to
prepare teachers to implement a relevant program,

Probably the most significant development to bring contemporary ideas into labora-
tory practice has been the In-service program, because this has given teachers real ex-
periences that relate to their own responsibilities,

The content for the in-service course 18 based entirely upon the Maryland Plan de-
veloped at the University of Maryland, which, along with QOlson’s ideas, formed the base
for Virginia’s curriculum materials,

The in-service program is presently in operation, with nearly une-third of the
teachers In the state participating in this three-semester~hour, graduate-credit, tuition-
free course,

It appears that . key to making this program relevant to the teachers is that outstand=-
ing secondary teachers and not teacher educators teach the course. Four secondary
industrial arts teachers and one supervisor, who have been actively involved with imple-
menting the Maryland Plan over the past few years, are in the role of teacher educators,

How do you determine, after all of this, that the content is relevant? Perhaps some
day an objective evaluation will be attempted; however, for now it appears a degree of
relevance is being obtained from the following observations:

(1) Swdents in' clagses where the new content has been implemented are observably

enthusiasgtic and excited about what they are doing.

{2) Enrollments are increasing,

(3) Teachers appear to have renewed enthusiasm for what they are doing.

(4) Administrators and supervisors are encouraged by the improvements in instruc-

tion,

(S) The public is expressing interest in whatis going on, with parents requestng that

their son or daughver have the opportunity to take this ‘‘new industrial arts’’.
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From the traditional to the ‘‘new indusirial arts’’

George Litman, Jr.

As the dtle of my presentation indicates, 1 plar to addres:s my thoughts this afternoon
to the supervisor’s role of how we have been akle 1o direct our staff from the traditional
to the ‘‘New Industrial Arts”’, Five years ago, I became concerned about our fast-increas-
ing school population and the new schcols which we were ¢ istructing in Fairfax County,
Virginia. It was at that dme I decided and was determin-d to change our staff through
some kind of in-service program. I knew that with all of s new facilities, air-condi-
tioned laboratories being built and new equipment being p.rchased, this alone would not
change the program,

The traditional industrial arts program of yesterday was structured around indjvidual
student projects and, in many instances, the selection of a project was made by the in-
structor. This approachdidnotallow for individial student talents, ~Hilitles and interests,
even though it did permit students to develop concepts of industrial naterials, processes,
tools and machinczs, Unfortunately, the teacher made all the decisiong, and +' . program
varied from one school to another.

The ‘“‘New Industrial Arts'’ programs are designed to prepare youth ior more effec-
tive living in a technological society. They are considered part of general educaticon since
they derive their content from technology ~ its evolution, utilization and significance; and
from industry - its organization, materials, occupatons, tools and products; and since
they deal with the problems and herefits resulting from the technological and industrial
nature of society. The industrial arts laboratory presents an area of learning found in
no other plice in the school,

In Rairfax County, the move away from the traditional program began when fourteen
industrial arts teachers, in 1965, enrolledina workshop entitled ‘‘New Methods of Teach-
ing Industrial Arts’’, at the University of Maryland, The workshop was characterized by
‘‘learniry by doing’’, with a focus cn program development in industrial arts. Based on
the structure and concepts associated with national trends in industrial arts education,
it emplasized three important aspects of teacher educaton: appropriate content for the
7th, 8th and 9th grades; appropriate methodology for these grades; appropriate aztivities -
in which teachers in the worxshop were acrmally involved - for carrying out the various
aspects of the program.

Initial phases of the workshop spelled out the four-point philosophy of this approach:

~--implementation of the definition of industrial arts

~--emphasis on students, rather than on projects

--utilization of psychological principles and understandings in program development

--development of individual resourcefulness, problem-solving ability, and inquiry.

In the fall semester of 1966, the fourteen industrial arts te ~hers who had been in-
volved in the workshop began to implement ‘‘New Methods of Teacuing Industrial Arts’’
in their own classes. An introducton to the new approach used films, transparencies,
lecture and discussion o develop understanding of industry’s autornation, financial struc-
ture, labor-management relations, occupations, materials, processes, productivity, twools
and machines,
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Programs at each of the three grade levels took a different direction. The seventh
grade’s was based on an anthropological study of the basic elements common to mankind
and included the development of tools and machines, power and energy, communjcations
and transpoxrtation, and the contribution of each of these factors to the growth of civiliza-
tion,

It was decided that the anthropological gmdy could best be accomplished by the unit
approach centered around an interest point. Each swmdent chose a sub-topic, out of the
various integral parts which made up the total study, for his special responsibility. He
then gathered texts, pamphlets and other materials from librcries, institutes, industries
and specialists in the field and reported back to the class in a seminar. In this way, each
student became a specialist on his own sub-topic and profited from exposure to every
other sub-topic as well,

As the research was being compiled, a model was constructed, involving the students
in the use of tools and machines and in sketches, materials and processes. The models
involved working parts and were as nearly authentic as possible. In conjunction with the
model, the students also prepared a display board, which effectively comymunicated a hig-
torical or cultural era, using dates, events, cartoons, graphics and comics,

In this program, each student was given the opportunity to perform at his maximum
ability and to display his specific talent. Evaluation was made of student gains rather
than of the smoothness, completeness and attractiveness of some project,

At the eighth-grade level, a group approach was applied to the study of an American
industry, The program’s purpose was to provide an understanding of a major industry
through an in-depth study which would also lend an appreciation of modern technology and
its immnact on a continually-developing industrialized democracy,

The group project involved students in organizing, researching, planning, creating,
inquiring, analyzing, evaluating and constructing a group project which correlates recog-
nizable facets of a modern American industry, A3 part of the project, a panel display
made of individually-built component parts was constructed as one means of depicting the
industry,

To select a contemporary industry, a list of industries wasg drawn up by the class.
The list included lumber, concrete, steel, aluminum, copper, plastics, foundry, glass,
automobile, paper, aircraft, shipbuilding, rocketry and house construction, Introductory
lectures and films provided the background for selection of an industry, and the class then
assumed a ‘group project responsibility. Apersonnel system was established, giving each
student a role comparable to that in a major industry, Personnel and job descriptions
were as follows:

Project Coordinator - in charge of the group projzct. Should have leadership ability
and be able to develop a sequence of op2ration such as the steps employed in construction
of the display.

Design Engineer - established the overall design and specifications of the group
project display. Would specify everything from the number of nails and screws needed
to the paintdne, and final assembly,

Researcn Director - coordinates the collection of all information necessary to con-
struct the display.

Education Director - informs employees of policy. Explains the process from raw
materials to finished product tn shipment, using films, books, pamphlets, charts, illus-
tratons, diagrams, etc.

Financia! Director - uesigns forms for use in purchasing mater:sis needed for the
display and obtains sample forms used by the industry under study.

Personnel Director ~ creates Jobs, chonses persons torill the necessary jobs, rnakes
a personnel flow chart relevant to the industry under study.

Safety Engineer - creutes awareness of safety precaudons, establishes an atmos-
phere of safe working conditions, glves saifety talks, lectures and prepares posters appro-
priate for the industry under stwudy.

Public Relations Director - greets; visitors v the laboratory, makes formal intro-
ductions, and explains the work under way in the classroom.

Other personnel could include: Hietorian; Electrical Engineer; Record Cfficer (secre-
tary or accountant); Production Foreman; Steward: Tool Foreman; Pinishing Foreman.

In a once-a-week seminar, the swdents exchanged ideas and communicated by role
playing. At the same time, progress on the individual modules proceeded to the point of
assembly into a panel. The panel was completed through group work sesc.sns and ready
for evaluation and display.
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Evidence indicates that these experiences provided an interpretation and understand-
ing of the industry studied as weijl as opportunities for students to ‘‘explore’’ on their own
rathsr than to be exposed to a series of ‘‘canned’’ experiences set forth by a teacher.

The ninth-grade progreom used a line-production approach in which students under-
took an in-depth study of mass-production industry. Simulation of the industry provided
experiences in organizing, financing, product determination, tooling-up, production,
packaging, distr‘hution and personnel role-playing,

In this program, each student applied for the position of his cheice and was inter-
viewed by the student playing the role of Personnel Director of the company,

Unlike the personnel system usedin the eighth~grade program, which centered around
a product similar to those produced by research and development industries, positions
assumed in the ninth grade’s study of a mass production industry were concerned with
volume production of identical items.

This semester there are twenty-four industrial arts teachers involved in a course
with emphasis o appropriate content for the 10th, 11t and 12th grades. The methods
include a contemporary unit, group project, research and experimentatinn, line production
and problem solving, Sorne of the teachers enrolled are already implementing several
of these approaches, and the results are phenomenal,

Since 1965 three additional groups of F * ‘fax County teachers have attended a work-
shop on ‘‘The New Methods of Teaching I  strial Arts’’. As of April, 197C, fifty-iwo
percent of the county’s industrial arts teachc have been involved in such a course,

Today industrial arts teachers throughout the county 3chool system, at the inter-
mediate and secondary levels, are approaching the study of technology and industry
through the individual project, anthropological and contemporary unit, group, line pro-
duction, research and experimentation, and problem solving. Such anproaches provide a
laboratory activity and a study of technology and ind istry which prepare students for
today’s and tomorrow’s technological society.

Mr. Litman is Supervisor of Industrial Arts Education for the Fairfax (Virginia) County Schools,

Relevance of industrial arts conten’
(a2 repcrt on in-service training;

Mark Delp

As John Bonfadini has already outlined for you, we are trying to teach the ‘‘New
Industrial Arts’’ in Prirce William County. Often whnen I give a presentation on what we
are doing and trying o do, I1findmyself on the defensive because of people wno resist and
fear change. Letmebcginthenby briefly trying to justify the ‘‘New Industrisl Arts’’ from
4 teacher’s viewpoint,

After giving a slide presentation to the Virginia Industrial Arts Association last
summer on what we were doing at Gar-Field High School and in Prince william County,
the other members of a panel and I were subjected to a question-and-answer period.
One of the first questions was directed to me by a very dedicated but puzzled teacher.
He asked me if I wasn’t for change just for change’s sake. I could not help replying that
I was. And I will repeat that I am stil]l for change for Cchange’s sake., The worid around
us is changing every day, and each day more rapidly then the last, It is for the sake of
this change that we must change or become extinct as a profession. If we are to teach
Contemporary industry, we must change as it changes and in such a way as to continually
Change. The traditional industrial arts of making bookends and sugar scoops was excel-
lent when that wae the stageindustry wasin. The industrial need for a craftsman to make
a complete chair or to make any item from beginning to end is very low. There is, how-
ever, a definite need for people who understand industry and how it operates; for people
who can determine where they might fit into this industrially-oriented society of ours to
its and their best advantage. 1 believe the ‘‘New Industrial Arts’’ can bring this about to
a ~. uch greater degree than the traditionally-oriented program. Teaching, however much
W would like to disavow it, is like many other things in one respect, It is a matter of
percentages. You are never going to get to everybody all of the time, but when you stop
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hunting ways to get to more people more beneficially, you are stagnant and of very limited
use to your students. To be of benefit today, we must teach contemporary industry in an
effective way.

When do students learn? They learn when they are interested, They are interested
when they think or know what they are learning is relevant and when teachers aren’t
trying to talk it into them. Students learn by doing.

We say students learn by doing, and that's primarily what I am here 1o talk to you
about today. In Prince William County, Virginia, last semester, the teachers became
students for a while, and there was a lot of ‘doing’ going on. A three-hour graduate
credit course was set up with Virginia State College called New Curriculum Trends in
Industrial Arts. It was offered, free of charge, to industrial arts teachers in Prince
William County and was taught by Mr. George Litman, Supervisor of Industrial Arts
Education for Fairfax County, one of our neighboring counties, John Bonfadini, our super-
visor, took the course right along with the rest of us.

We studied three contemporary methodologies during the sequence of our course.
We started out with the Unit Method., Using this method, we employcd both the anthropo-
logical approach and the contemporary approach. After studying the unit we went into
the Group Project approach and after this ended up studying Line Production. During the
course, we were expected to do exactly what we would expect our own students to do.
There was a difference in the level of work, of course. 1 can’t think of anything that gives
you more insight into what students feel than actually being one again,

The teachers taking our course were made up of both junior high and senior high
teachers. Since we felt that the application of the different approaches would vary for
the different grade levels, we used this means (o separate the group, which was twenty-
seven strong, In the study of the Unit Method, the Junior high teachers used the anthro-
pological unit approach; whereas the senior high teachers used the contemporary unit
approach, or from 1800 up to the present. in the Unit Method approach, the major em-
phasis is on researching, planning and constructing. A written report and ~» «~ 3 re-
port are also reaiired of the student using this approac!

During the study of the Gr ' o "\, the junic, nigh teact . rs did « ‘wroup Indus-
tries Swudy of the * ir- Luue., -lie senior high teachers used the Group Project
approach to study :he construction industry, gearing it toward community development.
In the Group Project approach, much emphasis is placed on personnel organization anc
role playing,

Durin: our stuly of the Line Production approach, the emphasis was again on per-
sonnel organization and role playing. Both the Junior high and senior high teachers de-
sismed a product, ard each acted as part of the others’ labor force,

Do these methods sound like pProper vehicles to teach contemporary industry in an
ef'active way? I belleve they do. They are not the only effective ways, I am sure, and
m re ways are being found all the time. Likewise, all methods won’t work equdlly well
wim: all teschers nor with all students, but the more toois we have at hand, the better the
job we ar: capable of doing and are likely to do.

18 Wil> anything else, you must believe in what you are doirg. I believe in the ‘‘New
Incustrial srts”, 1 believe it will work for my swdents. If it works for them, needless
to =&, it has worked for me.

I enjoyed the in-service course that we had in Prince William County. Few of the
~echers involved had any prior teacher education on these new methods other than that
vhich was county-sponsored. 1 think the results of the course were excellent, This is
zhown both by the work that tae teachers put into the course and also by the teaching that
is gotzg ca in the county at this time,

Irdustria! arts teachers do not need to fear change. What should be feared is the
possilility that the profession and the teachers will not receive the inceative to change,

Mr. De> teaches at Gar-Field High School, Manassas, Virginia.
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Design and implementation of statewide
programs for industrial arts
Railph V. Steeb

The responsibility for designing and implementing a statewide program for industrial
arts rests in the office of the state consultant. Now that 40 of the states have created this
position, leadershfp for curriculum development, which in the past was missing in many
states, can now be centralized in the state office. A state consultant, by nature of his
position, is recognized within a state as a leader and an authority in his special subject
field. GSchool district administrators and teachers look to the state office for direction
and help. Because of this reliance and faith in the authority of the state personnel to
stmulate and create better learning experiences, ccnsultants must be certain that any
program which they propose is based on sound philosophical and educational foundations
and on the best human relations techniques.

A state consultant must serve in the role of:

(1) A liaison person between the stcie agency and local districts. He is in the middle and
is the communication link and prograin catalyst. His activities and pronouncements must
reflect the state’s objectives and philosophy and at the same time respect the local dis-
trict’s objectives and philosophy.

() An expert in the special subject field. The state leader must be a most knowledgeable
person about curriculum, in identifying problems, and in understanding the individuals
with whom he must work.

(3) A change agent. The state consultant’s vole is ic iJentify problems and proceed to
help local persons find their own solutions. He stimulates change based on identified
need. As a change agent he will set up experiences, including meetings and visitations,
which may change the concepts or understandings of the individuals with whom he is
working, Often he must first stimulate discontentment with what exists in order to create
a desire for change. Having created the desire, he will then take the responsibility for
re-establishing stability through a change program. And finally he must take steps to
insure the permanence of the change,

In these roles the state consultant may operate: (1) passivelv, hy suggesting, pointing
out, distributing, questioning and discussing, not makingunilateral decisions but involving
others, avoiding conflict which might jeopardize his involvement aid leadership position;
(2) actively, by displaying organizational leadership, synthesizing, making suggestions,
and answering questions dirsctly, Knowing when to assume these various roles is a key
to successfui human relations.

In designing and implementing a statewide program, the state consultant has certain
factors to consider, guidelines w follow, aad responsikbilities to organize and carry out,

It must be recognized that statew'ds implementation of a new approach will require
the efforts of mauy people (one person ca.not carry the program alone, for an imposed
program is doomed to failure), the expenditure of a substantial amount of time (both from
the consultant’s schecule and on the part of personnel in the state), and funding {for plan-
ning, dissemination and the process of implementation).

Curriculum developm:nt in Florida is based on five agssLmptions as follows:

(1) The ideal unit for curziculum development in its specific and detailed aspects is an
individual schcot facuity operatng under the lead.rship of the school principal. This
recognizes the fact that no twoschools are exactly alike, Since individual schools differ,
curriculum adaptations must be macle in a particular school and in each classroom within
the school.

(2) Since many common problems, conditions and neede exist in any local school system,
there are many aspects of curriculum development which can be worked out most satis-
factorily for the local schocl system as a whole,

(3) By taking this one step further, we bringthe state into the picture, We recognize that
some of these problems, conditions and needs are common to the entire state and can,
therefore, be attacked on a statewide bagis. It is, therefore, desirable to have a broad
general curriculum framework developed at the state level, Within this framework, local
school systems and individual schools are encouraged to develop specific programs most
appropriate to their sitations., When requested, consultation services are provided by
the Departrnent of Education to assist with local development,

(4) Changing the curriculum means changing people. Processes used in development of



curriculum materials and content should not only provide useful materials but should also
Provide for professional growth of those engaged in the process. People understand better
and tend to support with conviction those decisions they have helped to make.

(5) Since the direct administration and supervision of individual schools are local func-
tions, the Department of Educatiun should work with and through local leadership and

In Florida, the preparation of curriculum guides has been one of the major activities
designed and worked at continuously to promote the professional growth of educational
personnel throughout the State. This medium has been the chief vehicle through which the
problems of curriculum development in Florida have been attacked. A new curriculuia
guide for industrial arts has been published by the Department of Education in each of the
last four decades. Many others have been developed by local school systems,

State level curriculum activities attempt to identify those problems, conditions and
needs which are common throughout the state andprovide helpful eiggestions and recom-
mendations to local schools. Curriculum guides developed for statewide use are not
‘‘courses of study’’ in the usual sense. They are neither detailed nor Prescriptive., They
are, as the name implies, ‘“‘guides’’ rather than directives,

There are, of course, certain minimum standards and regulations relating tc cur-
riculum laid down at the state level by state laws and State Board of Education regula-
tions, Within a broad and general framework established at the gtate level, local schools
are expected to develop in specific detail a program of learning experiences *‘‘tailor-
made’’ for their youngsters. Within the more specific framework thus provided at the
local school level, individual schenls and individual teachers work out the day-by-day
learning experiences most appropriate for their youngsters.

Certain machinery has been set up for curriculum development in Florida. At the
state level, for example, there is a statewide curriculum committee, established by law,
known as the ‘‘Florids Courses of Study Committee’’. This committee formulates im-~
mediate and long-range plans for statewide curriculum projects, recommends the prepara-
tion of curriculum guides, and recommends instructional materials and resou.ces for
state purchagse. Members of this committee review and recommend to the State Boai1 of
Education curriculum materials designed for statewide use, Through the Courses cf
Study Committee are channele suggestions from school and lay people for promoting
desirable statewide curriculum P..grams and practices.

Earlier curriculum guides in industria] arts were developed through the assistance
of professors and graduate students in curriculum courses held during the summer at the
State universities, Teachers, supervisors, Department of Education personriel, and col-
lege and university staff members participated in these workshops. Those who desired it
could tsually secure college credit for participation in the workshops.

While the bulletin production workshop continues to be utilized to some extent,
other precedures, especially appointed gtate guide committees, and special conterences,
have been tried with increasing success in recent years in order to secure a larger degree
of participation.

At the present time there is a state curriculum guide in the process of development.
This activity was preceded by a two-year period of orientation and consolidacion of opin-
ions un new approaches by industrial arts persomnnel statewide,

The easiest way to initiate a statewide program js merely to publish a new state
bulletin and mail it to all teachers in the State. But such documents end up on dust-covered
bookshelves because teacher involvement was minimal,

The following are some factors to consider which may be obstacles in the path of the
program implementor:

(1) Teachers are reluctant to begin instructional programs with which they are not fa-
miliar, That which is new and unfamiliar is often resisted,

(2) Teachers are consumed by the relentless requirements of daily preparation for
routine tasks. Implementaton of a program must start outside the individual teacher
laboratory. Teachers must be involved and provided with teaching materials and general
guides.

(3) Frequently our learned leaders in curriculum developmentpresent excellent rationales,
philosophies and posi ‘on papers, but few translate these into classroom or laboratory
methods. Thus, examples of logically~organized programs have been with us for several
years but have never been implemented.

(4) There is no national organization or commission attempting to codify or summarize
new curriculum jdeas or programs, Eachnew curriculum approach is operating separately.
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This separute approach, it seems to me, is an obstacle which must be overcome by state
level coordination, It isn’t, in my opinion, wise to use only one pian, such as the Ohio,
Stout or Maryland Plan. The various curriculum plans and ideas available must be clasgsi.
fied, coordinated and packaged for teacher use. The National Industrial Arts Commission
has failed to function thus far. Thus states must take up the task, for this 1s the proper
and most effective level, when all factors are considered,

(5) Industrial ars teachers are not trained to implement new approaches, Teachers are
still project-oriented rather than problem—oriented. All supervisors who attempt to em-

such persons, Woodworking and drafting teachers ar~ still far more easily obtained,
(6) New approaches and ideag are often part of the national conference Programs, but
frequently state and local industrial arts programs continue to place emphasis on skill

(1) The history of curriculum change in the individual staie, If Programs have been tra-
ditional with little Or no innovation or if Programs have been open to curriculum experi-
mentition, the state SUpervisor must consider this Prior history in his Planning,

(2) The exporience Or inexperience of the industrial arts Personnel in curriculum develop-

ment methods will affect the organizational plan,
(3) T1e identification of leaders musr be considered to determine who can effect change,

(1) There is no single sequence of courses for industria? arts within states or across the
country. One can find a variety of curricul.m patterns and projects being attempted,
while for the most part the program remains traditional,

(2) Lay persons, legislators and other educators do notunderstand the philosophy or role
of industrial arts. Yet the public and legislators are the persons who support our schoolg
and to a large extent control programs through financia] support,

(3) Industrial arts Programs, in general, remain a static and comfortable group of sub-
Jects where pupils build take-home projects such as leather wallets, footstools and book~
ends, or draw endless plates copied from abstract objects in a textbook. Programs con-
tinue obiivious of the change taking place outside the school, It is true that industrial
arts personnel speak fluently about the changing world, but the vast majority of our labo-
ratory instruction is the Same as it wasin the 1920’s. While we Teact and are stimulated
to hear about the changing world, we soon after fa]] back into the common human nature

brograms which move off the immobility or dead center and take a position on the dynamic
perimeter where education is moving,

(1) Initiate the Program and define what should be accomplished: First determine and
€xpress the need for g statewide program; goals should be formulated and procedures

(2) Regulate the Progress: The state consultant should determine the thrust or direction,
identify the type and compositon of groups, and set and control the pace of the delibera-
tions (time limits and deadlines), Avoid the impulse and pressure to move too rapidly
for the group,

(3) Provide information: Bringnew informadon orresearchfindings to the group, Classi-
fy and adapt materials which are available, Secure consulting specialists, Organize to
Provide instructiona] materials for the modified Programs. Disseminate information
through newsletters, conferences and workshops. Broaden the horizon of teachers go they
may be prepared to discuss and consider new approaches realistically and intelligently.
Cover all personnel in the state and do not work with one committee OI one group only,
Teachers, Ssupervisors and teacher educators all should be involved. It is €specially im-
portant to work with teacher oducators to Provide them with an awareness of the state
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taught by teacher educators and help to broaden g«neral understanding in the state, By
Providing information you assist in convincing all personnel in the state of ti.e value of
the state program.
(4) Support the groups and individuals in their activivies: The state consultant should
eNcourage and support all activities related to expanding the knowledge and interpretation
of the program. It is vital to buiid inter-group rapport. Methods of facilitating individual
contributions should be used. Meetings and contacts should use open informality with
respect for the opin‘ons of all. Group activity should be enhanced by keeping the group
as a united whole and avoiding splinter factions.
(5) Evaluate progress: Perijodically evaluate the progress in program development and
redirect acrivity if needed. Help the working groups to evaluate their own work. Use
group congensus as a basis for further action.
(6) Field tests: Pilotand experimental programs should be established to test the program
before final conclusions or documents are made,
(7) Evaluate the pilot programs: Evaluation of the piiot programs and the materials pre-
pared will lead ta a revision of the program and to its final acceptance.
(8) Implementation: The state consultant has a responsibility after all former steps have
been taken to promote the implementation of the program as a State-adopted plan,

The following are guidelines to facilitate the implementation of a statewide program:
(1) Start with a riucleus of industrial arts leaders. These may be district supervisors
or teacher educatcrs. Test their reactions and assessment of the program. Seek to gain
their endorsement before prcceeding, Then broaden the participation with each succeed-
ing activity or meeting until all personnel have been apprised of the program.

(2) Do not underestimate the importance of teacher educators. it is vital that they be in-
formed of your program and plans and, in the very small teacher education programs, that
they be kept up to dateoncurriculum trends. Teacher educators have the ability and time
to spend on creative, reflective thinking in comparison to the classroom teachers. The
effect of teacher educatnrs is far-reaching, since they teach in-service teachers either
in graduate or extension classes. Teacher educators frequently re speakers at indus-
trial arts meetings where they can set forth the concepts of the new program. Consider-
able assistance in promoting a program can be obtained if the teacher educators would
assign their students experimental problems and classroom research rather than sterile
term papers.

(3) Make certain that all Supecrvisors are acquainted with the program before extending the
information to teachers. Supervisors must be able to answer questions raised by teachers,
(4) Make every effort to secure adequate budgets. Group meetings, whether at state cr
local level, are greatly facilitated when funds are available. Explore all sources: Federal,
state and local. Funds are imperative if a statewide meeting is planned,

(5) Encourage school district:;s to empioy the most capable teachers available. In view of
the teacher shortage, school districts which offer the most attractive program and facili-
ties will attract tha better teachers., Some screening of teachers is then possible. One of
the most desired school districts in the country achieved th:s position in a very few years
by first establishing an exemplary program and then <Tomplctely equipping it.

(6) Wide exposure of the state plan is vital. State consultants should use the state con-
ference for teachers and a variety of publication releases to report information and
progress.

(7) The exposure of industrial arts personnel to the statewide program should be frequent,

This is especially important when introducing a new approach. Experience has shown that
teachers must participate and hear the plan or idea at least four times beforc they begin
to accept it. The exposures should occur at different times throughout the year. Open
communication by many means must be maintained, Conferences, workshops and dynamic
group meetings should be scheduled, Speaker-type meetings should be discouraged and
be replaced by meetings which permit teachers to take an active role. It is more important
to use consulting personnel who have tried aew approaches than to use a philosophical
speaker.

(8) Maintain close cooperation with local personnel either through the district supervisor
where employed, or through the principal and teachers in small districts,

-(9) To implement new programs, use a variety of ways of working with people. Certain
techniques include releasing the teachers one half-day per month to attend curriculum
meetings; using teachers as leaders to presentnew materials; having fewer lecture meet-
ings and more discussion, work session and sinall-group activity; pay the teachers for
extra time beyond the school day (example: Florida Educational Expense Funds),

71

IC

78



(10) In designing a statewide program be certain of your understanding of pupils in today’s
schools. A knowledge of piactical psychology of youth and of social and economic condi-
tions is most helpful.

(11) At all times be flexible. Often meetings must be adjusted to conditions which arise
due to the individusa. differences in background, experience and initiative of the participants,
There is no one best way to proceed.

(12} In working with local personnel be as practical in your approach as possible. While
philosophical foundations are important, local personnel need specific information. It is
important to emphasize that new programs teach how to learn rather than vhat to learn,
that teaching techniques should begin with concepts, principles, theories and ideas instead
of separate material processes. When setting forth a new program, the beginning point is
the need or problem which when agreed upon makes further planning easier due to unity
of purpose. Setting forth a statewide program should be looked upon as searching for
solutions or exp.r  :sions which golve problems,

In Florida a new curriculum approach for industrial arts has received almost total
acceptancz because of the utilization of the principles whicn have keen previously listed,
The new statewide program began with a concern over the overwhelming number of tra-
ditional teaching situations and the poor quality of student outcomes. The need was spe-
cifically identified through two or three county surveys of industrial arts. During one
survey the existing industrial arts program was found to be so lacking that an entirely
new philosophy and sequence was designed and recommended to the district. This philo-
sophical base became the foundation for a new state program, The information was dis-
seminated first to the Florida Industrial Arts Advisory Committee, With the committee’s
endorsement the program was then presented to the conference of industrial arts super-
visors and teacher educators. Communication regarding the program was then broadly
disseminated to teachers at the state industrial arts conference and at five regional
teacher meetings. The time expended to this point was approximately one and one-half
years. A major hurdle was cleared when requested funds were approved to hold a cur-
riculum workshop for the preparaton of 2 bulletin describing the state program. This
workshop met for three andone-half days with four out-cf~state consultants. At the work-
shop supervisors, teacher educators and teachers reached consensus on commonalities
of the various curriculum approachies being explored across the country. A 59-page in-
terim bulletin resulied. ‘This hulletin was again the basis of a presentation for the follow-
ing state conference., The demand for the bulletin was extensive and copies were soon
exhausted. The continuing implementation of the program now took the form of planning
activitdes with school districts for the preparation of educational specifications for new
industrial arts programs and the wide distribution of information about the program in the
state industrial arts newsletter anda special brochure prepared for school administrators.
By proceeding at an orderly, persistent, steady pace geared to the ability of the various
personnel in the state to asgimilate the program favorably, very little resistance or re-
luctance was experienced.

It is our experieuce that to achieve progress, leadership for program developmert
must originate in the office of the state consultant,

Dr. Steeb is Consultant for Industrial Arts, State Department of Education, Tallahassee, Florida.

Discussion panel—design and implementation
of statewide programs

Carl W, Butler

My presentation this afternoon will be twofold: Number One - a brief overview of
curriculum innovations in the State of Maine; and, Number Two - implementation and wain-
ing sigpals for curriculum innovations. We must ask ourselves what the schools should
be doing to benefit the individual and, thereby, benefit total society. What the schools
should be doing is, of course, a curriculum question - and this leads us into my presen-
tatdon -~ The Maine State Plan (‘‘Industrial Arts Technology - A Study of American Indus-
try’’).

The curriculum in the State of Maine is based upon the broad industrial classifications
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of manufacturing, constructicna, power, transportation, electricity-electronics and service,
These units have been made functional and occupational through the unit method of organ-
ization and instruction. When we hear th:2 word ‘‘unit’’, we think of many different things--
from a unit in machine work to a unit shop. Let me define the unit as a means of organiz-
Ing instructional activites and materials into large related and unified patterns of learn-
ing with Maine educational objectives that will meet the needs of our youngsters and bene-
fit the total society. Through the unit method, the work of one semester of the year is
divided into a series of interrelated flexible plans, each having a unifying element or
central theme towards which the activities or learning cxperiences are directed. In the
laboratory of industry, the unit cuts across the arbitrary dividing lines which usually
exist between subject, areas, reduces to a minimum the pPlecemeal learning of unrelated
isolated skills or facts, and provides learning experience through which the slow learner
will find himself and the most gifted will be challenged.

Before explaining a typical unit, 1 should tell you that Maine’s industrial arts facilites
have three basic designs. In the larger cities, many schools have unit shops: a unit for
metal, a unit for wood, etc. The smaller schools have a one-man industrial arts facility
on the general shop concept. Probably the most common facility is the two-man general
shop, which is of particular interesttousat this time. We felt that if industrial arts were
to observe the exploratory functions for a sound industrial arts program, more than one
single area of work should be included in the curriculum. If we were to study not only
material and processes but the management of an industry as well ag the material and
Processes, a different approach was needed,

A guide for secondary schools (‘‘Industrial Arts Technology - A Study of American
Industry”’) was developed in 1965, Gorham State College of the University of Maine and
the State Department of Educaton cooperated in the venture, which involved many teachers
ir an in-depth curriculum study. This project was spurred on by the acceptance of the
unit method in both junior high schools and senior high schools in Maine. To further pro-
mote and evaluate the unft method, an NDEA Institute was Proposed and held at Gorham
under the direction of Dr. John Mitchell. This institute concerned itself primarily with
junior high school students and with the study of the manufacturing industries, Twenty
general industrial arts teachers representing 14 states from Maine to California partici-
pated in this institute, Although our curriculum guide had been in use in Maine for ap-
proximately four years, many veteran teachers were not aware of all the concepts pre-
sented in it, During the first two weeks of the insdtute, the teachers were oriented to
newer educational developments, teaching methods and unit organization. They were then
divided into four teaching teams, each of which prepared a unit entitled *‘Introduction to
Technology in Industrial Arts’’. These units were to be used and evaluated during the
three weeks of in-depth study which followed. Sixty boys and girls, students in the Gorham
town schools, were to enroll in grades 7, 8 and 9 of the experimental NDEA institute. They
were volunteers with no prior experience in industrial arts, The classes met for an hour
and twenty minutes daily or the equivalent of three 40-minute periods per week for 15
weeks. Major portons of each class were video-taped to provide proper evaluation. At
the conclusion of the Institute, each unit selected was a complete teaching package, con-
taining purposes, pupil activities, approaches, insiructional resources--including refer-
ences, instructional aids and devices--suggested lessons, lesson content and a final unit
evaluation,

The title of each unit was baged upon student interest and representative manufacrur-
ing industries. The basic concepts of the functions of the manufacturing industries
studied were personnel management, engineering, production, finance and marketing.

If we are truly to study the ways cf Industry, we must study areas othker than pro-
duction. Let us consider a typical : nit, We'll call it the camping equipment industries.
This unit should provide some idea of how areas such as woods, metals and plastics cai.
be a total part of the munufacturing industries in a school shop situation. These units

then plastics and metals without showing the relationship of measuring wols, cuttng
tools, and the total picture of how a product is made. It is true that the more gifted child
may find himself more iavolved in developing the product, while the slower student may

life. People learn to find their interests and aptitudes by being involved. This glves a
youngster anopportunity to realize his abilities and limitations under a controlled situation,
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without the embarrassment of failure. Through the various activities in this type of unit,
each youngster shouald find a place where he can develop, expand and test his individual
talents. The camping equipment unit is only one of many different units within the Labora-
tory of industry, but it gives pupils :he opportunity to develop a profitable use of their
leisure time while they acquire other “asic concepts, Since many American families
have betome campers, the camping equipment industries have had an increase in the de-
mand for their products., Pupils are usually enthusiastic about units closely related to
their daily living and are highly motivated to study the manufacturing activities that are
associated with the development of a camping equipment unit. The unique plan in this
type of unit is development around the student’s opportunity to see the organization and
Structure of the covperation involved in mass production of goods or other methods used
by industry. They may gain only the basic tool skills necessary to develop and produce a
simple product by mass production or other methods of producing goods, as major em-
phasis of the unit will be on basic understanding of the functions of the various elements
of the corporate mass production industries. The activities carried on will be mainly
motivational so that the student starts new units, eager to develop further the knowledge
and skills gained from these units and acquire new skills.

If one were to understand the previously-mentionad unit of work, he would also have
to know what the objectives were for such a program,

Objiective I - to develop an understanding of the manufacturing industries and the role
they play in our society.

Objective Il - to discover and develop a degree of skill in the elements of the manu-
facturing industries.

Obfjective 11l - to develop desirable attitudes about his place in an industrial technical
society.

Using this particular unit as a basic example, you should recognize that any industry
using a similar organizational pattern could be substituted as a motivational factor. This
particular unit cnuld have used woods and metals, woods and »dlastics, etc. The pupil may
be given an overview of the basic organization and functions of the mass production
industries through lectures, discussions, audio~-visual aids, motion pictures, demonstra=-
tions and other experiences for direct and purposeful understanding.

I mentioned that my presentation would be twofold, I have completed the basic ex-
planation of the unit method and have pointed out some elements of implementation of the
Maine State Plan. However, it is obvious that any time a new curriculum is developed
there will be problems. The second partof this presentation will deal with some of these
problems. The success of any curriculum innovation rests in large measure upon the
attitudes of those charged with its implementation. Recent graduates from our teachers’
college in Gorham have a good understanding of the unit method of industrial arts tech-
nology. New industrial arts laboratories are being designed specifically to implement the
new plan. This plan can be implemented in the existing comprehensive general shop.
This method of teaching industrial arts has forced the reluctant teacher to seek assistance
from the State Guide or to turn to workshops and courses provided at Gorham or by the
State Department of Education. Letmelistsome questions that must be answered, First,
what questions will have to be answered concerning the students?

(1) Can students read and understand this information?

(2) Is there an appropriate amount of in-class and out-of-class work?

(3) Can students perform the motor tasks required by the program?

(4) Are illustrations and examples meaningful to students?

(5) s there feeling of accomplishment from the program?

(6) Are students interested in this method or approach?

Secondly, we muest look at the characteristics that are needed by teachers,

(1) 1s there a need for in-service training in the unit method of instruction?

(2) What new knowledge will the industrial arts teacher need to teach the course?

(3) What new methods are included in the program?

(4) Are the teachers interested in and enthusiastic about this innovation?

(5) Are instructional materials available?

(6) Are consultant services available?

(7) s there a guide for the teachers to follow?

(8) Is teacher preparation, both pre-service and in-service, available?

(%) Is there a drastic change in facilities that will necessitate new facilities and tre-

mendous cost?

These are but a few questions that one should ask when contemplating curriculurn
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innovations of any type. In answering these questions after I have observed the unit
method in action, I feel much in-service training needs to be done, However, this method
of curriculum organization, when understood and taught correctly, has the needed flexibil-
ity for implementation and will lay an excellent foundation for student success,

One of the assets of the unit mcthod is its adaptability to new innovations of instruc-
tion of today’s technology, such as: prograin text, team teaching, modular scheduling,
para-professionals, large- and small-group instruction, etc, The unit approach also has
the flexibility of stimulating and revitalizing a tired course of study and brings together
all similar areas, such as, plastics, woods and metals, where the same measuring tools
and the same cutting tools can be integrated into one lesson. It is adaptable to industrial
arts curriculum in any local, any state program, and, if properly developed and con-
ducted, will lay an excellent foundation for post-secondary education or provide students
with employment skills at an entry level,

In closing, may I say that it is not my intention to jump on the bandwagon for cur-
riculum innovations. However, it must be apparent that I belicve strongly in the unit
method approach to curriculum organizatdon, If this presentation has made you aware or
has given you the desire to explore this method in greater detail, then our time here wili
have been well spent,

Mr. Butler is Consultant for Industrial Arts and Coordinator for Vocational Programs for the Disadvantaged
in the State of Maine.

Statewide programs in industrial arts

Jarvis Baillargeon

Supervisory role. In order to understand the implications of a statewide program in
industrial arts, we first will have to examine briefly the role of the state supervisor. Re-
ferring 1 history, it would seem that supervisors come in two types, one the ‘inspector’
and one the ‘consultant’. .

The state inspector would have a supervisory role of implementing state and Federal
laws, This may mean inspection trips to local schoolg to determine that eye safety laws,
machine safety laws, education law, building codes, etc., meet minimum specifications.
This type of supervision would be confirmed by a return letter to a chief school officer
indicating the manner in which these deficiencies mightbe remedied and suggesting & later

ner stated in the proposal,

The state consultant role, on the other hand, approaches the visit to the local school
on the basis of ‘‘what canldo to help to improve your program of instruction?’’. Regard-
less of the present level of the program, ‘‘how can it be made better?’’. In most cases
this type of supervision turns first to the schedule of courses offered in the local schools,
to sec what local initiative has done to meet the needs of the local student population. This
also requires a check of class sizes, class numbers, teacher load and the quality of in-
struction. A supervisor would normally talk to the teachers, the principal, the guidance
counselors and, hopefully, the chief school officer, trying to relate to each of them, first
his observatons and secondly his recommendations for improvement,

Protocol is important in helping to establish rapport with the personalities in the
local school system, so important that if it is negative or partly negative the recommen-
dations that might be made will have lictle value. Let me stress this. Unless the state
supervisor establishes positive rapport with the personnel in the local school, he is un-
likely to have substandal impact on the program. Each type of supervision is usually
preceded by an appropriate letter of intention to visit on a given date and the general
practices that the supervisor would like to observe,

Supervisory relationships. The supervisory relationship with the building principal
necessitates evidence of the state supervisor’s sincere interest in a program calculated
to serve the best interests of that particular district. Here the supervisor must e a
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very careful line between recommending the impossible, recommending the probable, or
passing conversation about the time of day,

The relationship with the teachers must be on a fiiendly but correct status. The
reacher is ‘well aware that youarethereto observe, to check his daily planbook, his tests,
and in general to assess the quality of instruction that he offers, It does little good to
smile, kid him along and figure on ‘dropping the hatchet’ in the supervisory letter. Re-
gardless of the quality of your recommendations to the chief school officer and the building
principal, it is the teacher who mustimplement instruction, and his good will is necessary
for it to be done well. By far the best procedure i4 to observe, analyze, consider the op-
tions, then talk to the teacher aboutthe major poirts that you might report in your follow-
up letter. This will alert him to the direction of your thinking, give him time to consider
possibilides for change, alert him to afuture t~.lk with his principal, axv which time he can
be ready to report that you had discussed these matters with him and that he had already
implemented some of the recommendations. This gives the teacher status with the prin-
cipal, time to readjust his own thinking 4nd promotes good will with the administrative
staff. All of these things relate directly tc producing an improved program of instruction,
which is the primary purpose of state supervision.

This relationship with the local district extends beyond the teacher, the principal and
the chief school officer. In fact it exiends directly to the Board of Education. One of the
requirements of a complete supervisory visit is the writing of a follow-up or summary
letter to the chief school officer. Though this practice may vary in different states, in
general, improvement in the instructional program extends from contact with the top
level person, through administiative staff, to the teacher. A follow-up letter that goes
directly to the teacher, bypassing the chief school officer and the administration, has little
chance of being effective.

The group which provides the money, the Board of Education, has a stake in the
recommendations of the stute supervisor. In many cases the follow-up letter to the chief
school officer is reported in a Board of Education meeting and gives the chjef school
officer a lever to prom.ote improved programs, which may cost additional money. The
follow-up letter then 'nust be directed not only to the person in the top chair, but to the
members of the Boardof Education as well. And let me stress this point also: This letter
must be well-writtea, carefully ‘‘Englished’’, clear and reasonably concise. A busy chief
school officer does not need a poorly-written sermon from the state supervisor.

Model programs. Now we come to the stated factor for this discussion, the statewide
program for jndustrial arts. Asmostof you know, state publications tend to be as general
in nature as possible. Some range from fairly solid generalizations to wispy nothings,
Some open so many avenues that the local teachers have a carte blanche, and in effect can
do no wronys,. If a cafeteria of options is opened, the role of the supervisor is severely
limited. You should wonder how a supervisor can make any recornmendations for the im-
provement of instruction under this condition. It seems that if the most that can be done
is to apply a ‘paton the back’, the effort is Probably wasted. There 18 of ccurse a practical
reason for allowing room to maneuverin making recommendations, but this should be in a
context of adapting local programs to a statewide purpose and a single goal for industrial
arts education. That which does not relate to the goal should be recommended out.

Recommendations are actually judgments, and all judgments are in reality a mental
process of comparisons, Just as you might compare two automobiles, a supervisor must
make comparisons with some plan in mind. The role of the gtate supervisor is to compare
what a local school district is doing with some general plan for quality industrial arts.
Where does this general plan come from? It is well and good to say that at a neighboring
school they were doing such and so, or at some distant school this practice has been ob-
served, but this is not sufficient to convince local administrators to spend substantial
sums of money unless you can relate a goal, a program and an outcome that this money
will provide. 1 like a quote from James Pophan, who states, ‘‘the educadonal reformer
who eloquently urges classroom teachers to change their practices may receive the acco-
lades of the educational community, but the educational reformer who provides a get of
usable curriculum materials for the teacher is more likely to modify what goes on in the
classroom.’’

While we know that it is the function of the teacher education institutions to provide
imaginatve teachers who can teach creatively and efficiently, we know too that the teacher
needs assistance in providing an environment that will permit creativity to be expressed.
He cannot be expected to devise new curriculum materials each day and each year. He
must be provided with a standard against which he can compare what he would like to do
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with what others have done.

The gtate supervisor needs a model program with which to compare the etforts of the
local school district, While thig muy be a verbalized model, the chances for improvement
will be enhanced if it is a written inodel that he can point to in indicating areas where
superior performance has been shown and areas where improvements should be under-
taken,

Providing a model for comparison is easier said than done. There are many forces
outside education which help determine the direction of curricula. To note a few in our
field there are pressure groups from industry, business, social protest groups, engineer-
ing, technology groups and friendly researchers analyzing social trends. Each has im-
pact both upon the local personnel and the state supervisor,

State assistance. The state Supervisor must also relate to the present standards of
service within his area of Jurisdiction. 1 will note a few statistics from New York State
as an example: to indicate the flexibility that is necessary in establishing a model for com-
parison purposes,

The last printouts from our computer data system indicate over a half-million enroll-
ment services by 4,200 industrial arts teachers. Registration figures at various levels
include K-4 elementary 8,000; grade 5, 1,600; grade 6, 4,800.

In grades 7 and 8, we have enrollments of approximately 250,000, some 80 percent
of which are in one-semester (18 weeks) programs, Enrollments in secondary courses
exceed 350,000. '

Addidonally, despite vigorous efforts at centralization of small school districts,
New York State retains over 800 separate school districts, each controlled by a local
Board of Educatior and an appointed chief school officer. This pattern is different from
marny other states, some of which have Couaty school districts encompassing large areas
as well as city districts with large numbers of students. Every state supervisor must
examine his type of school district organization and the supervisory role he must follow
In serving the best interests of the students of his state,

Of no small importance to thig effort is the level of state assistance to local school
districts. In New York State this varies depending upon the wealth of the local district.
Currently state aid represents 49 percent of school costs for districts of average
wealth. In some small rural districts this may approach 90 percent, Additionally, build-
Ing construction aid from the atate ranges from approximately 50 percent to above 90 per-
cent. This means that some districts can achieve a new school building with a local input
of less than 10 cents on the doliar. This aid has substantial import upon the minimum
standards of school buildings,

In the Education Depurtment theve is a Division of School Facilities Planning which
in general establishes minimum standards, examines building Proposals, approves sup-
port levels, and cooperates in long-range planning for local districts. On this basis indus-
trial arts has achieved shops in each new building in the state at a usual level of one
2,000-square-foot facility for each 500 students. While this is a minimum and the local
district is free to build larger shops or more shops if they desire, we are able to estab-
lish facilities to provide for foundational ingtruction. This means that it is possible to out-
line an Instructional Guide for g-ades 7 and 8 since we know that in normal sitations
the.re will be facilities of the minimum 8ize in which to offer instruction,

Support for the role of industrial arts in the local school additionally has come from
the administrative and supervisory personnel of the State Education Department, who in
the first instance approve acceptance of the school into the University of the State of New
York and, secondly, periodically visit the administrative staff in the local school,

Experimental program. Now that 1 have given you a resumé of the environment in
which state supervision in New York State exists, you may well ask, ‘‘What of the many
experimental programs that are Proposed?’’ I would venture that New York State has as
many, or more, experimental programs as any other state in the nation, Many have been
written up in national publications, but all attempt to provide improved instruction in the
location in which they exist. In general, we applaud the efforts of a local school to devise
Innovative programs. One recent study compared an experimental Program with the rec-
ommended st "-wide partern. While the results of the one-semester study were not
definitive, it did indicate that there were many methods by which imaginative and creative
teachers could implement quality instruction. How do these programs then relate 1o the
model program recommended by the state supervisor? Quite ofte they do not. Some may
be as opposite as the two which I will now describe,

One is a pre-occupational education program that goes beyond thz usual industrial
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arts parameters to include trade, business, commer:ce, government, religion and Proposes
in fact that the laboratory is a supplementary resource that may eventually be dispensed
with. An opposite proposal indicates that industrial arts is the study of technology and
that the study of industry is but one part of the whole. Commenting on some of the current
national proposals, this author indicates that ‘‘it is absurd to attempt to dramatize indus-
try and mass production techniques as the new industrial arts. While ‘playacting’ with
industry may be appropriate to an apprentice situation, it is hardly justifiable as regular
fare for industrial arts. Emulation of industry is not the goal.”” You may recognize these
IWo extreme positions as comingfrom proposais by Dr. Ronald Stadt, titled ‘‘Enterprise’’,
and Dr. Delmar Olson’s ‘‘Industrial Arts and Technology’’. Programs in local districts
in New York State also hav: this wide a variety. We range from older men doing ‘‘wood-
craft’’ to younger men ‘“‘taking industry’’.

From the state supervisor’s - “andpoint, this variety emphasizes the need for a model
program for comparison purposes. We know from observation that some experimental
programs are very narrowly conceived, Some are entities and require facilities peculiar
to their content. Some precede nothing, follow nothing. Some experimental courses re-
quire time allocations that are not applicable in other districts. Since the facility con-

one or two years of instruction without regard to the program in other buildings in the
same district,

Recommendation. I stress again that a model K-12 program, as a guide for com-
Parison, is necessary to the role of the state supervisor,

The sgtate supervisor must be prepared to offer recommendations, not options, if he
is to be of maximum assistance to local administrators, Drawing conclusions is not
enough. It takes decisions in order to make specific recommendations. The chief school
offic>r and his staff then have an option as to the degree to which they will implement
the recommendations, usually based upon the supervisor’s rapport with local personnel,

as an inspector,

Mr, Baillargeon is associate supervisor, Bureau of Industrial Arts, New York State Education Department,
Aibany.

Industrial arts in relation to vocational education

Earl R. Zimmerman

The best definition I know for industrial arts and vocational education was written by
Edgar Dale:

‘“VOCATIONAL: To train-- is to emphasize fixed responses, to stress immediate

goals,

INDUSTRIAL ARTS: To educcte--is to foster limitless growth and life-long learning.

The werld of tomorrow needs the flexible man, the intelligently mobile man, the man

who can land on his feet when hig Job becomes technologically obsolescent.’’

must be coordinated, integrated and related to other areas in the development of the total
educational process which includes vocational education.

Industrial arts education is thar integral part of the total program of education de-
signed to aid students in acquiring a comprehension of technology. Through manipulative
and research experiences with a variety of tools, materials, processes and products,
pupils have opportunites to develop thelr self-concept in relationship to the changing
requirements for optimum participation in an industrial technological culture,
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Industrial arts is non-vocational instruction in the sense that it does not strive to
develop salable job skills. It is of value to all pupils in the elementary and secondary
schools, providing experiences that are progressively intensive in accordance with pupil
maturity.

The scope and objectives of trade and industrial education are more specific and more
advanced. It prepares senior high school boys and girls having the interest, ability and
aptitude, for employment in trade and technical occupations *1rough development of basic
Job skills as well as general academic education required of all citizens,

The okjectives for industrial arts are:

(1) To develop literacy in a technological civilization,

(2) To develop an insight and understanding of industry and its place in our society.

(3) To discover and develop student talents.

(4) To develop problem-solving abilities related to a variety of tools, materials,

processes and products.

(5) To develop an ability in the safe use of tools and machines.

Within these objectives we believe that a better understanding of the world of work,
occupational orientation, consumer education are included; however, not mentioned
directly,

The objectives of vocational education are:

(1) To develop basic occupational skills and technical knowledge for entrance into

gainful employment in the trade, technical or service occupation of pupil’s choice.

(2) To develop understanding «nd competence in mathematics, science, speaking,

writing, drawing, blueprint reading, social studies, and health and physical education,

(3) To improve the work skills of pPersons already employed in trade and technical,

occupations through related apprentice and trade extension.

(4) To retrain unemployed workers.

(S) Success in employment is a major goal.

Industrial arts education is intendea to serve a cross-section of all students found in
regular grades and classes, and is an area designed to help prepare all youths for more
effective living in a modern society. [t is intended for both boys and girls from kinder-
garten through grade 12, as well as for all general adult education. Such experiences
build basic and practical foundations for youth without regard to specific vocational aspects
and enable adults to pursue vocational needs and avocational interests,

Industrial arts as a major course inthe senior high school curriculum should be dis-
couraged. It should be taught as an elective so that all pupils (boys and girls) will have

per week or whatever time is available,

We believe industrial arts will make its greatest contribution t education in the 70’s.
To do so we must work toward the following:

(1) We must eliminate the unit shop in favor of general laboratories (not more than

three areas to a lab for one teacher),

(2) The three headings that all industrial arts programs will come under in Pennsyl-

vania will be visual communications, power, industrial materials technologies,

(3) Team teaching with extensive use of teacher aids either within an industrial arts

department or with other disciplines,

(4) Modulay scheduling built with or without the use of a computer,

(5) Large- and Small-group instruction as weil as individualized instruction,

(6) Independent study for all students or for at least those that request it,

(7) Student-centered activities in place of project- and machine-centered activities.

(8) Dial-access information retrieval system used by all disciplines,

(9) Individual learning packets or materials for self-directed inquiry.

(10) Learning resource centers for all disciplines.

To be more direct about the relationship of industrial arts and vocational education
in Pennsylvania, I would like to reada quotation taken from a speech written by the Penn-
sylvania State Supervisor of Technical and Industrial Education, Robert J acoby. He wrcre,

‘“It is my firm personal conviction that there is an important place in education
for both industrial arts and trade and indusgrtrial education, and if the valid oh-
Jectives of each are clearly defined and conscientiously observed, they can de-
velo;;i s.i’de by side without mazerial overlapping or conflict and with mutual
benefirt,

The second paragraph that was written was a result of an observation from Doctor
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Conant in his book, The American High School Today, in which he observed that where good
industrial arts programs existed there were also good vocational programs. In other
words, they complemented each other. As a result of the observation by Doctor Conant,
Mr. Jacoby wrote,

‘“These fundamental concepts concerning the relationships of industrial arts and
trade and industrial education are mentioned to show that although the programs
are distinct in themselves, they must be clearly related and work cooperatively
together if a school is to get the best out of each.”’

With these quotations I concur heartily, We want to maintain our proper proportions
in _the total family of educaton by being respectful of each other.

Dr. Zimmeman is Coordinator, Division of industrial Arts Education, Bureau of General and Academic
Education, Pennsylvanic Dapartment of Education.

Industrial arts activities across
the New England Regional States

Carl W. Butler

I have accepted the responsibility of presenting a brief overview of industrial arts
activities in the New England area. The information for this presentation is the result of
a questionnaire sent to each Industrial Arts Consultant in the New England area.

I. WHAT ARE THE OBJECTIVES OF THE INDUSTRIAL ARTS PROGRAM AT THE
JUNIOR HIGH SCHOOL LEVEL? AT THE HIGH SCHOOL LEVEL? (FKOM THE
STATE CONSULTANT’S POINT OF VIEW)

CONNECTICUT - (1) The study of industry and technology, (2) the development of problem-
solving skills related to industry and technology, (3) the development of a degree of
skill in the safe and effective use of the more common tools and machines of industry
and technology, and (4) the identification and development of individual talent related
to industry and technology.

MAINE - The general objectives of industrial arts in Maine are those set forth by the
American Council of Industrial Arts Supervisors of the American Industrial Arts
Association. They are as follows: (1) To develop in each student an insight and under-
standing of industry and its place in our society, (2) to discover and develop student
talents in industrial-technical fields, (3) to develop problem-solving abilities related
to the materials, processes and products of industry, and (4) to develop in each stu-
dent skills in the safe use of tools and machines,

MASSACHUSETTS - Junior High School generally gives an orientation to occupational
education and offers basic skills necessary to proceed in this area without too much
difficulty.

Senior High School provides in-depth: study of total industrial processes and job entry
skills, and offers experiences that will help in the academic world. Also, prepares
youngsters to go on to college or into the world of work,

NEW HAMPSHIRE - Junior High School is exploratory in a number of areas.

Senior High School is more in-depth, with concentration in areas of interest to the
individual students,

RHODE 1SLAND - Junior High School (Middle School - Grades 5-8)-(1) to discover and

develop attitudes, abilities and interests valuable to the student as he continues his
formal preparation for aduit life, (2) to study industry and its technology, (3) to in-
struct in processes and materials through exploratory experiences, and (4) to in-
corporate safe working habits in all areas of activity.
Senior High School offers basic and advanced courses in many technological fields
for stdents in all types of high school curricula. Many schools build a curriculum
around math and associated sciences to ready youth for advanced technology studies
and college. Vocational interest continues to serve a vast number of high school
youngsters.
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VERMONT - (1) To provide all students with the opportunity to explore industry and occu-~
pational orientation, (2) to provide opportunities for attaining knowledge of related
avocationai pursuits in light of the shortened work weeks, and (3} to improve the com-
petence level of the students as consumers,

Il. PLEASE WRITE A BRIEF RESUME EXPLAINING THE EXPOSURE THAT YOUNG-
STERS RECEIVE STARTING AT THE BEGINNING OF THEIR INDUSTRIAL ARTS
SEQUENCE TO GRADE 12 OR UNTIL THEY ENTER INTO A VOCATIONAL TRAIN-
ING PROGRAM.

CONNECTICUT - The exposure that students receive in industrial arts varies with each
town, depending upon organization and facilities, but generally follows the pyramid
approach that will be explained later in this presentation.

MAINE - Students study the history, grov/th and development of industrial organizations,
materials, products, processes and related problems. Through industrial arts a
learner develops an awareness and appreciation of the tools, materials and processes
involved in the past and present methods of production, It provides experiences in
developing basic sgkills and knowledge common to_many occupations; and professions.
Industrial arts also provides a mears by which swdents can apply in practical and
meaningful situations the theoretical principles of science, mathematics and other
related subjects,

MASSACHUSETTS - Interpretive, exploratory, foundational (background in technology),
preparatory and professional.

NEW HAMPSHIRE - In the larger school systems and partic\'arly in newly-constructed

schools, there are opportunities for students to explore scveral industrial areas in
Grades 7 and 8. These areas usually include four or more of the following areas:
woodworking, electricity-electronics, graphic arts, metziworking, plastics, drafting
and power mechanics. Some schools are providing experiences in industry.
Those students that elect industrial arts In Grades 9 and 10 have experiences of
greater depth or in fields whic! havenotkeen available earlier. In Grades 11 and 12,
students may elect to enter a vocational program or continue in industrial arts with
provision for specialized study.

RHODE ISLAND -K-5 - This ig an intern part of the general education. There is no
specific course in industrial arts as such,

5-8 - Discovery of interests, abilities and production in service industries.
9-12 - Form basis for occupational information. Not a skill preparation area.

VERMONT - Many schools in Vermont are involved in ‘““mass’’ and ‘‘line’’ production
programs as well as American Industries projects. There is also great interest in
the Industrial Arts Curriculum Project of Qhio, and teachers are looking forward to
the forthcoming publications and materials from McKnight and McKnight Publishers.

Ill. WHAT IS THE NUMBER OF SCHOOLS IN YOUR STATE THAT HAVE INDUSTRIAL
ARTS PROGRAMS AS COMPARED TO THE SCHOOLS THAT DO NOT HAVE INDUS-
TRIAL ARTS IN YOUR STATE?

CONNECT:CUT - Industrial arts is available to all secondary school students and is
offerzd to junior high school students in the form of industrial and technical orienta-
tion, including units in production, power andgraphics. K-6 receive an understanding
of industrial arts technologies inall phases of elementary education through individual
and group enrichment activities and experiences.

MAINE - Industrial arts is offered in 109 senior high schools and 48 junior high schools.
Almost all schools in Maine offer industrial arts at the senior high school level with
the exception of a few schools that are geographically isolated and have a very low
enrcllment. The majority of schocis with an enrollment of over 500 students (includ-
ing both boys and girls) -“fer industrial arts at the junior high school level,

MASSACHUSETTS - The tren. in Massachusetts is to include industrial arts as a part of
general education when construction of new school facilities is planned. All junior
high schools oifer industrial arts and better than 50 percent of existing senior high
schools offer industrial arts,

NEW HAMPSHIRE - Industrial arts is predominantly traditional and is a part of every
program in approved high schools throughoiit the state, and in most junior high schools.
Better then 100 schools and about 250 teachers.
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RHODE_ISLAND - Industrial arts is offered in all junior high schools and senior high
schools in Rhode 1sland -~ a total of 35 school districts.

VERMONT - 100 percent of the secondary schools in Vermont offer programs in indus-
trial arts as is required by the State Minimum Standards Regulation, ‘

IV. WHAT IS THE SCOPE OF YOUR INDUSTRIAL ARTS PROGRAM?

Industrial arts throughout the New England area traditionally has the following major
industrial areas of activity: woodworking, metalworking, electricity-electronics, nower
and transportation, drafting and graphic arts. The major difference between one state
ar- another is not the areas of activity covered, but the concept and method of implemen-
t7 on. For example: Connecticut emphasizes (1) world of work, (2) world of living and
(5) world of play. Thesebroad aressare implemented through (1) production and material
processing, (2) power and useful energy and (3) graphics and visual communication. Some
other states center activities around manufacturing, construction, communication and
service industries. Each of these states has its own method of implementation,

Maine uses the unit approach, whereby the work of the semester or year is divided
into series of inter-reiated, fiexible units, each having a central theme toward which the
learning experiences are directed. An example could be a unit in camping equipment
covering many matericls and processes.

V. WHAT IS THE SEQUENCE OF YOUR INDUSTRIAL ARTS PROGRAM?

CONNECTICUT - Grades K-6 - Individual and group enrichment activities and experi-
ences. :

Grades 6-7-8 or 7-8 - Industrial and technical orientation, production (material
processing, power (useful energy), and graphics (visual communication)),

Grades 9-10 - Experience in all available categories (occupational orientation).
Grade 11 - Experiences in two major categories or areas based on interest and
ability (occupational orientation and specialization).

Grade 12 - One category or area based on interest and ability (specialization).

MAINE - An occupational course in industrial arts shall be not less than three years in
length and shall have a teachable content, including basic and related subjects,
possessing continuity and providing pupils industrial experience of a progressive
nature, Rejardless of the gradein whichhe is enrolled, pupil placement in industrial
arts classes shall be at that level which is commensurate with his previous experience,
Once well-placed, his interestin and ability to perform the work required in th= course
shall determine his advan-cement.

MASSACHUSETTS - In genersl, the junior high school students receive one-half year of
wood, one-half year of metal and related drawing (depending on the size of the school).
Industrial arts is required at grades 7 and 8, elective thereafter and primarily an
exploratory program,

NEW HAMPSHIRE - The general sequence is to provide exploratory expe :iencis through
grade 10 and in-depth study during grades 11 and 12. Usually industrial arts is re-
quirea in grades 7 and 8 and elective in the higher grades. The sequence of course
offerings is a local option.

RHODE ISLLAND - Courses prcvide continvity from one level to the next. The completion
of the courses should provide for a greater understanding of industry and technology
and help the student discover and develop attitudes, abilities and interests valuable
to him as he continues his formal preparation for adult life.

VERMONT - In general - Grade 7 ~ thre. basic areas of 12 weeks each area.

- Grade 8 ~ remaining three areas of 12 weeks each area,

-~ Grade 9 ~ elect two areas for 18 weeks.

- Grade 10 - el=ct two areas for 18 weeks or one for 36 weeks,

- Grade 11 and 12 - open electives or attend an area vocational
center,

VL. WHAT ARE THE TIME REQUIREMENTS OF YOUR INDUSTRIAL ARTS PROGRAM?

CONNECTICUT - No time requirements, but the following reccmmendations:
Level One (Grades 6-7-8 or 7-8) two to three periods per week for each year -~ 36
weeks each year.
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Level Two and Three (Grades 9-10-11) five or more periods per week - 36 weeks
per year.

Level Four (Grade 12) eight to ten periods per week - 26 weeks. In addition, all
offerings should be available to all students on an elective and fiexible time schedule
in terms of need. '

MAINE - In the first year of the three or more consecutive years, the time requirement
shall correspond to the time requirement for major courses (such as English,
mathematics) in use in the individual school concerned, but in no case shall the time
be less than 200 minutes per week,

In the two or more subsequent years of the program, the time requirement shall
be not less than 280 minutes per week,

MASSACHUSETTS - Junior and senior high schools - recommended three to ten periods
per week,

NEW HAMPSHIRE - Time requirements are determined locally, but generaliy it’s one
period per day in secondary schools for one credit,

RHODE ISL.AND - Same as any other course in general education. No specific time
allottments,

VERMONT - No firm requirements - recommend 200 minutes per week for the junior
high school and many variations for senior high school.

VII. WHAT IS THE CORRELATION BETWEEN INDUSTRIAL ARTS AND VOCATIONAL
EDUCATION IN YOUR STATE?

This question_can be summarized by saying all states seem to agree - occupational
education is a cooperative partnership with industrial arts programs offering exploratory
experience to help prepare individuals to meet the requirements of an industrial-tech-
nological culture. ’

Most states agree that industrial arts education serves as a filter and feeder system
for vocational-technical educaton; whereas vocational educaton offers each individual
skill training in specialized areas,

In summarizing, most of the states are offering basically the same areas of major
activity: woodworking, metalworking, electricity-electronics, power and transportation,
and graphic communications. However, the method in which the program is being im-
plemented varies in each state, Thus, the students’ experiences wiil vary accordingly.

Mr. Butler is Consultant for Industrial Arts and Coordinator for Vocational Programs for the Dj sadvantaged
in the State of Maine.

Overview of industrial arts
in the Midwestern States

Darrell Brown

The states comprising the Midwestern region as it is divided for this report are
Illinois, Indiana, Ohio, Michigan, Wisconsin, Minnesota, lowa, Missouri and Arkansas.

I will attempt in the next few minutes to briefly describe the industrial arts actlvities
and problems as they were reported by the industrial arts supervisors of these states.

Availability of teachers. Approximately 18,000 industrial arts teachers serve these
nine states.” Although the teacher shortage appears to be leveling off, there is a need for
from three to four hundred additional teachers, The areas of greatest need seem to be
electronics, graphic arts, plastics, technology and power. Industry continues to be the
major competitcr for teachers, but vocational education and school administration are
beginning t- challenge this domination udlizing the talents of industrial arts teachers,
Teacher ra:cruitment and retraining programs have been initiated in several states to
help eliminate the teacher shortage. Ohio used EPDA Institutes to train special tem-
porary teachers to fill industrial a=ts vacancies. Indiana is organizing a recruitment pro-
gram through its industrial education association and the state department. Their plan is
to identify and guide potential teachers in high school industrial arts classes into teacher
training programs. The program has not been in operation long enough to test its effec-
tiveness. Other states are probably organizing similar recruitment programs,
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Professional associations. The importance and usefulness of professional associa-
tions is sometimes questioned by its members. There seems to be a gap between what
these organizations profess to accomplish and what classroom teachers and other mem-
bers believe should be accomplished. For tais or some other reason the majority of Mid-
western states reported a decrease in membership for local, state and national profes-
sional associations, Wisconsin was the only state that indicated an increase, but it was a
very substantial 75%, Perhaps all memberships will increase before or during the national
convention.

Industrial arts in grades K-6. Exposing children to the world of work at an earlier
age is a movement that seems to be gaining national attention and rather strong support
from local and state administrators. Asa result there is an emphasis on the development
of industrial arts material for grades K-6. In addition to the development of ‘‘software’’,
some states have developed teacher training workshops to help prepare elementary teach-
ers for the task of teaching industrial arts or occupational concepts to this age group.
Indust-ial arts at this level is taught Primarily by regular elementary teachers and is
incorporated within the structure of existing subject areas. However, some of the pro-
grams use separate industrial arts classrooms and specially trained industrial arts
teachers, _

Middle School, The middle school movement in the Midwest is developing at a fairly
rapid rate. Industrial arts programs in these schools usually fall into one of the follow-
ing categories: (1) Unifiedarts, (2) Semi-unified arts, (3) American industry or industrial
arts curriculum program, (4) Traditional (general laboratory type). Because of existing
facilities and less confusion in changing to newer concepts, the traditional programs seem
to be most prevalent, although perhaps not the most feasible, Like any major change the
development of a feasible curriculum for the middle school industrial arts program will
take more time and effort,

New_approaches. As you are well aware, there has been a recent influx of new con-
cepts and approaches to the teachingof industrial arts, The two most commonly mentioned
in the Midwest are the Industrial Arts Curriculum Project developed by Ohio State Uni-
versity and the American Industry Project developed by Stout State University- Wisconsin,
Several schools within this region are field-testing one or both of these programs.
Acceptance of either by local industrial arts teachers and administrators is questionable
at this time. However, several have ‘seen enough value that they are willing to give them
a fair evaluation. Schools in Illinois, Michigan, Wisconsin, Ohio and possibly others
have served as field test centers. Most reports from these test centers are favorable;
however, each center indicates that a certain amount of modification is needed in some
aspects of the programs.

Impact of Title 1{l, NDEA Funds. The development of industrial arts facilitlies in the
various states during the past two years has been greatly enhanced by Title I1I, NDEA
funds. During the 1968-69 school year it contributed mcre than two million dollars to
Missouri, Ohio, Wisconsin and Illinois for the purchase of industrial arts equipment, (It
is unfortunate that the ‘‘political bosses’’ have evidently found it necessary to discon-
tinue the availability of these funds. All Persons concerned with industrial arts should
make every effort to assure the continuation of NDEA.)

Publications, Adequate communications are essential to any properly functioning
program. Up-to-date written materials for the various aspects of industrial arts have
been in short supply because of the sudden influx of new approaches, objectives and
ideas of leaders in the discipline., State department and professional associations in the
Midwest are in the p~ocess of developing and distributing new teaching guidelines, safety
bulletins, middle school curricula, elementary curriculum, eic., toteachers and adminis-
trators,

This is a brief overview of industrial arts activities in the Midwest, I sincerely
appreciate the efforts of the state supervisors who contributed to this report: Indiana-
Robert Thomas, Minnesota~-A. E. Pagliarini, Miesouri-B. Eugene Brightwell, Ohio-
Robert Gates, and Wisconsin~Leonard F, Sterry, lowa end Arkansas had no supervisors
at the time of this writing,

Mr. Brown is with the Department of Public Instruction, Springfield, lllinois.
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Industrial arts activities across
the Mid-Atlantic States

Allan B. Myers

Due to the extremely short period of tme allotted to this presentation, a handout
has been comnpiled from comments to a questionnaire submitted by the state supervisors
in each of cthe eightstates in this region. The handout contains facts, figures, descriptions
of programs, and, more important, whom to contact for additional informadon. (Copies
of the addendum are available from Mr. Myers’ office in Baltimore.)

1 asked each of the states to submit two or three Programs that they consider to be
‘‘good’’ in the area of traditional-type programs and innovative-type programs. They were
asked tw interpret ‘traditonal’ and ‘innovative’ in any form they desired. From this
material, I then tried to allude to statewide trends. Let’s take a look at these states one
at & time.

Delaware

Traditional Program - One program has been identified using a general-type faclility
involving the areas of woods, metals, graphics and electricity using the individual project
approach,

Innovadve Program - One program has been identified in a middle school general
facility involving a very broad cross-section of many industrial areas and teaching
methodologies.

Trends - Moving away from tool-skill-oriented Programs to those involving the study
of industrial technology and modern manufacturing involving both sexes at all levels.
District of Columbia

Tradidonal Programs - Three programs have been identdfied. The areas of cabinet-
making and printing on the senior high school level using an individual project approach
and a junior high broadly generalized program fir. the area of woodworking.

Innovative Programs ~ Three programs Lave been identified. Two on the Jjunior high
school level. One involved five teachers, each in unit-type facilities working with the
Maryland Plan. The other involves materials, testing and metallurgy as the content
core with an R & E type ofprogram. In the senior high school, a science technology pro-
gram is featured on a team teaching basis between science and industrial arts.

Trends - This school district seems to have a vexry good mix of traditional and inno-
vatve approaches based on the individual needs of the city.

Mazryland

Traditional Programs - Two programs have been identified. One is a unit machine
shop program involving the individual project approach in grades 10-12. The other pro-
gram {s in a rural setting involving grades 7 - 12 in a comprehensive general industrial
arts facility using individual projects and group actvities.

Innovative Programs -~ Three programs have been identified. One program involves
grades K - 6 as an enriching aspect to the existing elementary school curriculum, At
the junior high school level a team of three teachers, in separate general-type faclilities,
do extensive work with all aspects of the Maryland Plan including the seminar functions,
In grades 10 - 12 this teacher is working with the senior high school aspect of the Mary-
land Plan. Emphasis is placed on education for the future, using major societal problems
as the content core,

Trends - Quasi-vocational programs are being phased out and a comprehensive
study of industry and technology at all grade levels for both sexes is being phased in.
There {8 & very strong statewide movement oward the adoption of the Maryland Plan or
ramifications of thar Plan.

New Jersey

Tradidonal Programs - Most of the programs are classified as traditional; no par-
tcular programs were identified.

Innovative Programs - The 1ACP program in the areas of the world of manufacturing
and the world of construction ic being experimented with, using eight teachers in five
Junior high schools in the Trentor and New Brunswick areas of the gtate,

Trends - There seems to be an emphasis on traditional programs in unit general-type
facilities.

w
Traditdonal Program - A program was identified that takez place in the last week of
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August at the New York State Fair. The program involves an active exhibit manned by
students and teachers depicting examples of all typesof industrial arts programs operat-
ing within the state.

Innovative Program - A mobile industrial arts elementary uni: was identified,
equipped as a general facility. It operates in the very impoverished areas of New York
City, serving about five schools one day a week for 2 semester. The program features
enrichment of the elementary school program,

Trends - The movement is away from the traditional quasi-vocational type of pro-
gram to one that involves innovation and breadth of instruction rather than depth. Compre-
hensive general facilities are replacing unit shops.

Pennsylvania

Traditional Program - No schools were identified and it was stated that nearly all of
the traditionel programs, as they existed in the past, have been eliminated.

innovatve Programs - Six programs were identified. Two at the elementary level
view industrial arts as supportive of the existing elementary curriculum. The junior
high level features a broadly~-based program reflecting student understanding of concepts
rather than tool skill development. Another junior high program does extensive industrial
testing as a part of its industrial arts program. The fifth program is operating in the
Pittsburgh area with the IACP program. Thelast program identified concerns itself with
the senior high school youngster in the area of individualized instruction with a broadly-
based program,

Trends - Moving away from unit-type facilitles to a more comprehensive approach
to the study of industry and technology for both boys and girls. This is in part due to
revision of certfication standards which indirectly govern the direction industrial arts
takes,

Virginia

Traditional Programs - Two programs have been identified. One is a team teaching
aspect involving individual problem-solving and line production activities in a comprehen-
sive general facility. The other program identified deals with occupational informaton
and career guidance by use of the individual project in a general facility.

Innovative Programs - Two programs have been identified. One is a general indus-
trial arts program perfected through the Maryland Plan with further innovations. The
other program involves an interdisciplinary approach to teaching communications involving
all major discipline areas of the senior high school.

Trends - This state 3eems to be placing an emphasis on a swudy involving insight and
understanding of the industrial and technological nature of society for both boys and girls
regardless of their educational or occupational goals or pursuits.

West Virginia

Traditional Program - No particular schools or programs wetre identified other than
two county systems.

Innovatdve Program - No particular schools or programs were identified other than
three county systems,

Trends - This state, like many of the rest, seems to be moving away from unit-type
facilities and traditional manipulative skill-type Programs . a more comprehensive ap-
proach to the study of industry and technology. More emphasis is being placed on how
industry functions in a technological socicty.

Mid-Atlantic States

In summary it can be stated thatthe trend for the region is innovative-type programs
with the phasing out of the old quasi-vocational types of programs that have dotted the
landscape for so many years. The trend now seems to be placing more of un emphasis
on the individual, giving him representative learning experiences related more real-
istically to industry and technology. The programs are now being desigred to teach the
youngsters how to rationalize and think effectvely in our complex industrialized sociery.

Mr. Myers is Specialist in Industrial Arts for the State of Maryland.
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Southeastern Regional States report
Lynn P, Barrier

Florida. There are approximately 950 industrial arts teachers in the public schools
of Florida., These teachers are glving instruction mainly in grades 6 through 12, There
Werc¢ no major decreases in the number of teachers. However, there have been 211
teachers added since the last school Year,

The major source of funding for industrial arts education comes from local and state
agencies. There is some funding provided through ESEA and NDEA.,

Six colleges and universities provided S0 baccalaureate graduates in 1969,

One EPDA-funded institute was conducted during the past year. The major purpose
of the instHtute was industrial arts and space technology involving students as well as
teachers,

The major programs that have been implemented were the IACP, American Industry,
Junior High programs and Special Needs programs, all being implemented locally. The
state’s approach has been industrial technology.

The State Association is active in promoting industrial arts education, Approximately
50% of the total industrial arts professional personnel are members of the State Associa-
tion,

The teachers leaving the .industrial arts profession are going into industry, military,
administration and vocational schools,

The major needs concerning industrial arts are: (1) curriculum development, (2) in-
service education, (3) increased supervision, (4) ancillary services, (S) travel funds and
(6) equipment.

Georgia. There are approximately 565 industrial arts teachers in the public schools
of Georgia. These teachers are giving instruction mainly in grades 6 through 8, There
were no major decreases in the number of teachers. However, there have been 17 teach-
ers added since the last school year,

The major source of funding for industrial arts education comes from local and state
agencies. There is some funding provided through ESEA and NDEA.

sonnel from the same junior high school.

The Stat2 Association is active in promoting industrial arts education, Approximately
38% of the total industrial arts professional personnel are members of the State Associa-
tion,

The teachers leaving the industrial arts profession are going into industry, adminis-
tration and vocational schools,

The major need concerning industrial arts is securing a commitment at the local,
state and national levels for industrial arts education and providing funding.

Kenunicky. There are approximately 500 !ndustrial arts teachers in the public schools
of Kentucky. These teachers are glving instruction mainly in grades 9 through 12. There
wereé no major decreases in the number of teachers, However, there have been 25
teachers added since the last school year,

The major source of funding for industrial arts educaton comes from local and state
agencies. There is some funding provided through ESEA and NDEA,

Two EPDA-funded jinstitutes were conducted during the past year. The major pur-
poses of the institutes were wood technology at Eastern Kentucky University, Richmond,
and electricity-electronics at Murray State University.

The State Association is mildly active in promoting industrial arts education.
Approximately 18% of the total industrial arts professional personnel are members of
the State Association,

The teachers leaving the industrial arts profession are going into industry, adminis-
tration and vocational schools.

Mississippi. There are approximately 250 industrial arts teachers in the public
schools of Mississippi. These teachers are givinginstructon mainly in grades 7 through
9. There were no major decreases in the number of teachers. However, there have been
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23 teachers added since the last school year.

The major scurce of funding for industrial arts education comes from local school
agencies. There is some funding provided through NDEA, Title 11I.

Five colleges and universities provided 90 baccalaureate graduates in 1969,

One EPDA-funded institute was conducted during the past year. The major purpose
of the institute was to provide industrial arts teachers with the necessary experiences to
iuterpret modern industry effectively to their students.

The Junior High School Composite General Shop has been the major program that
has been implemented throughout the state.

The State Associaton is not active in promoting industrial arts education, Approxi-
mately 30% of the total industrial arts professional personnel are members of the Asso-
ciadon,

The teachers leaving the industrial arts profession are going into administration and
vocational schools,

The major need concerning industrial arts is to update the curriculum so that it will
be more in keeping with modern technology.

North Carolina, There are approximately 247 industrial arts teachers in the public
8chools of North Carolina, These teachers are glving instruction mainly in grades 6
through 9. However, there are some schools with vacancies still existing,

There were approximately ten programs in the high school converted to vocational
education,

The major source of funding for industrial arts education comes from local and state
agencies. There is some fuoding for equipn nt through NDEA, and one elementary indus-
trial arts program is funded tirough ESEA Title Ill.

Six colleges and universities provided 64 baccalaureate graduates in 1969, Two of
these graduates were womu.n.

One EPDA-funded insdwte was conducted for elementary industrial arts teachers.
This institute was primarily for the teachers in the Bertie County Elementary Industrial
Arts Program, .

An Occupational Exploration program, of which industrial arts is a part, was imple-
mented in the state the second semester of 1970. This program, however, is only providing
the occupational informatdon function with manipulative exploratory activities as they
relate to various occupadons.

The State Association is not sctive in promoting industrial arts educaton. Approxi-
mately 35% of the total industrial arts professional personnel including teacher educators
are members of the State Associadon.

. Teachers leaving the industrial arts program are going into industry and vocational
schools,

The major needs concerning industrial arts are: (1) a closer relationship between
teacher education and state department personnel, (2) a variety of developed curricula to
select from and (3) an effort to get industrial arts funded and the identity of industrial
arts established,

South Carolina, There are approximately 238 industrial arts teachers in the public
schools of South Carolina. These teachers are giving instruction mainly in grades 9
through 12, There were some major decreases in the number of teachers. However,
there have been no teachers added since the last school year,

The major source of funding for industrial arts educaton comes from the local
agencies.

Two colleges and universities provided 25 baccalaureate graduates in 1969,

The major program that has been implemented is woodworking technology.

The State Associaton is active in promoting industrial arts education. Approximately
S0% of the total industrial arts professional personnel are members of the State As3socia-
don.

The ieachers leaving the industrial arts p.ofession are going into industry.

The major need concerning industrial arts is emphasig placed upon recruiting sm-
dents for coliege into the teaching profession for industrial arts.

Tennessee, There are approximately 508 industrial arts teachers in the public
schools of Tennessee. These teachers are giving instruction mainly in grades 9 through
12, There were nomajor decreases in the number of teachers. However, there have been
54 teachers added since the last school year.

The major sources of funding for industrial arts education are local and state, There
is some funding provided through ESEA and NDEA.
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Five colleges and universities provided 51 baccalaureate graduates in 1969,

One EPDA-funded institute was conducted during the past year,

The major programs that have been implemented have been State Department of
Education-sponsored conferences conducted throughout the state for the purpose of im-
proving industrial arts education in the Tennessee schools.

The State Association is active in promoting industrial arts education, Approximately
33% of the total industrial arts professional personnel are members of the State Associa-
tion.

The teachers leaving the industrial arts profession are going into industry.

The major needs concerning industrial arts are: (1) need for teachers and (2) funding
for new programs from other than local resources,

Louisiana, There are approximately 525 industrial arts teachers in the public schools
of Louisiana, There were 20 teachers added this year in grades 9 through 12. There was
a decrease in the number of teachers, and vacancies still exist becauge of the shortage
of teachers. The major decreases were in grades 9 through 12,

The major source of funding for industrial arts education comes from local agencies.
There is some funding provided through ESEA and NDEA,

Five colleges and universities provided baccalaureate degrees,

One EPDA institute was conducted during the past year. The major purpose of the
institute was elementary induscrial arts.

The major programs of industrial arts that have been implemented throughout the
state have been electronics, metals, drafting, graphic arts, woods, power mechanics,
plastics, materials fabrication and testing, and industrial crafts.

The State Association is active in promoting industrial arts education. Approximately
20% of the total industrial arts professional personnel are members of the State Associa-
tion,

The teachers leaving the industrial arts profession are going into industry,

The major need concerning industrial arts education is to amend the 1968 amend-
ments (spell out industrial arts education in the bill), so they can get Federal money and
not lose their identity,

Mr. Barrier is a consultant to the Division of Occupational Education, Department of Pyblic Instruction,
State of North Caroling, Raleigh.

Industrial arts activities across
the Southwestern United States

Norman L. Myers

Arizona, In Arizona, there are 669 industrial arts teachers who instruct approxi-
mately 60,000 industrial arts students. Each year, Arizona State University and Northern
Arizona prepare enough industrial arts teachers so that there is no shortage.

There are three state conferences held each year. They are the National Aeronautics
and Space Administration, Arizona Industrial Education Assaciaton, and Arizona Career
Education. The state agsociation has about 22% of the industrial arts teachers as mem-
bers. This association meets twice annually and is involved in teacher recruitment
through scholarships, in-gervice education and swmdent clubs,

Expanding programs in the 7th and 8th grades offer more exposure to major areas
and increasing involvement with mass production. Currently in process are 28 magg~
production work sessions being held throughout the state in one-night meetings. Three
regiocnal work sessions on evaluation of industrial arts prograrsis have been completed,

Arizona has or is prcparing a number of publications. These s re: Accident Preven-
ton Guide, Drafting Guide, Facility Planning Guide, Model Curriculum for Intermediate
Industrial Arts, Power Guide and Woodworking Guide.

California, In California, there are 6,000 industrial arts teachers who instruct over
600,000 industrial arts students. California needs 225~250 additonal industrial arts
tcachers each yeer, The nine state colleges and two private colleges with accredited
industrial arts teacher training programs prepare approximately 225-250 candidates,
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which is only half the number required.

California Industrial Education Association has a membership of 2,536. Th: state
association held its arnual convention in San Diego in March with over 3,000 perw.ms in
attendance,

Many school districts in California have taken advantage of NDEA Title III-B for
consultant services. Industrial arts facilities have improved and expanded through the
purchase of equipment and instructional materials under NDEA Title III-A funds,

Information about the 10th annual Industrial Arts Exposition and Awards Program
has been sent to all junior high school and high school department chairmen. Over 800
entries will be sent to the State Fair and Exposition in Sacramento and judged in June for
the outstanding, superior and honorable mention awards. These entries will be exhibited
during the California State Exposition and Fair August 21 through September 9, 1970.

During November, over 8,000 copies of Planning and Equipping Industrial Arts
Facilities were distributed to California industrial arts teachers, supervisors, teacher
educators and administrators,

A year ago, the experimental edition of Industrial Arts Power Mechanics with a
questionnaire was sent to all California high school automotive/power mechanics teachers
for their review. The revised edition of Industrial Arts Power Mechanics will be dis-
tributed to California industrial arts teachers during the Spring of this year.

Colorado, In Colorado, there are 850 industrial arts teachers who instruct approxi-
mately 65,000 industrial arts students. Colorado has no shortage of industrial arts
teachers, since their six state colleges prepare about 130 candidates a year, and their
yearly needs are near 75.

Over half of the industrial arts teachers are actively involved in the Colorado Industrial
Arts Association. Colorado has two CIAA conferences a year — Fall and Spring (October
10, 1969, and April 24-25, 1970).

Colorado holds bi-monthly articulation meetings with their industrial arts teacher
educators, industrial arts supervisors, industrial arts department chairmen and CIAA
president. As a result of these articulation meetings, the industrial arts programs are
improving.

There has been a noticeable increase in the following industrial arts programs:
aerospace, elementary industrial arts, electricity/elecironics, plastics and power
mechanics,

Colorado has hLad 27 different, outstanding jn-service training programs with a total
of 518 industrial arts teachers attending,

Colorado has prepared K-12 Sequence Chart and is in the process of preparing ‘‘In-
dustrial Arts - Some Questions and Answers.’’

Hawali, In Haweii, there are 151 industrial arts teachers who instruct approximately
19,000 industrial arts students. Hawaii needs 15-70 additional industrial arts teachers
each year. Its two rcolleges/universities prepare approximately five candidates yearly,
which is not sufficienx.

Because of the geographical separation of the islands, the state industrial arts asso-
ciation has heen mostactive on the island of Oahu, where most of the teachers are situated.
Only a limited number of industrial arts teachers on neighboring islands are members of
the state association, Approximately 70% of the industrial arts teachers are members
of their organization.

Hawaii has held eight conferences/work sessions the past year in the following two
areas: auto body and elec:ricity/electronics.

Hawaii’s State Department of Education is presently considering a foundation pro-
gram for all public schools in Hawaii. The foundation program recommends that: (1) In-
dustrial arts be required in grades cight or nine as part ot the required onc-year prac-
tical arts program in all the secondary schools, (2) a minimum of four specialized elec~
tives be offered in each high school, and (3) the curriculum be designed to meet the
potential needs and interests of each student.

Kansas. In Kansas, there are 932 industrial arts teachers who instruct over 32,000
industrial arts students. The four colleges/universitiesin Kansas prepare approximately
100 candidates yearly. Each year, 20-25 additional industrial arts teachers are hired
from other sources,

Plans are being made at the present time, subject to state funding, for a series of
regional work sessions which will bring some of the newer trends in industrial arts edu-
cation to the classroom teacher.,

A State Advisory Committee is now in the process of defining the curriculum Kansas
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ghould cevelop in its new industrial arts programs. It is expected that many ideas will
be incorporated from the major curriculum studies and new programs in existence in
Kansas,

In Hesston, Kansas, there is a new program at the junior high school level which
identifies the industrial arts content in three major areas: materials and processes,
power and transportation, and graphic communications. Prior to activity in these areas
at the junior high school level, the students received additional study in a particular in-
terest through an intensive, individualized instructional program which relied on the con-
tract method of instruction,

Kansas has recently completed and distributed the publication titled Plastics for
Industrial Arts, o

Nevada, In Nevada, there are 115 industrial arts teachers who instruct approxi-
mately 2,300 industrial arts students, Nevada needs 15-20 additional industrial arts
teachers each year, as their one university only prepares about 10 candidates yearly.

Nevada has no industria! arts association or consultant/supervisor of industrial arts
education,

The Nevada State Department of Education publisied and distributed a fine booklet
entitled Nevada Plymouth Trouble Shooting Contest.

New Mexico. In New Mexico, there are 226 industrial arts teachers who instruct
approximately 23,045 industrial arts students. New Mexico has no shortage of industrial
arts teachers. Their three universities Prepare about 41 candidates a year, and their
needs are near 30,

Their state conferences have beenheld in the Spring of each year. The state agsocia~-
tion is now in the process of expanding their membership,

New Mexico has been involved with work sessions in the areas of electricity/elec-
tronics and innovative metalworking the past school year.

The industrial arts Programs are expanding in the areas of electricity/electrornics
and power mechanjcs. There is an increasing involvement with mass production,

New and different types of industrial arts projectsare: (1) elementary career founda-~
tion project, (2) conceptual approach to drafting, (3) testing and metallurgy in general
metals, (4) proposed course in engineering technology and (5) general industrial arts.

New Mexico is currently printing a new safety guide.

Oklahoma, In QOklahoma, there are 800 industrial arts teachers who instruct approx-~
imately 80,000 industrial arts students. Oklahoma needs 35-40 additional industrial arts
teachers each year as their nine colleges/universities prepare about 135 candidates,
which is not a sufficient number,

Over 400 industrial arts teachers are members of the Oklahoma Industrial Arts
Association, They meet each year in the Fall and Spring for regional meetings.

The Oklahoma Council for Industrial Arts Teacher Educators meets each Spring to
coordinate the industrial arts teacher Preparation programs in the nine state colleges/
universities.

The industrial arts programs inOklahoma are using more mass production techniques
in the junior and senior high schools. New trends in industrial arrs are: (1) visual com-
munication, (2) materials and processes, (3) energy conversion and power transmission
and (4) electronics and instrumentation.

Texas, In Texas, there are 1,700 industrial arts teachers who instruct approximately
170,000 industrial arts studeprs. The 13 colleges/ universities prepare close to 180 can-
didates yearly, which is not a s .fficient nimber. Texas needs 70-75 additional industrial”
arts teachers each year.

The Texas Industrial Arts Association is extremely active with a membership of
over 1,000 members. They have their annual convention the last weekend in February
each year. This convention is sponsored jointly by Texas A & M University and 7Texas
Industrial Arts Associarion,

In an orientation and planning meeting or December 5, 1969, the ‘“Texas Plan’’ bagan,
The ‘‘Texas Plan”’ is an interdisciplinary approach to curriculum development. It should
last for from two to three Years.

At present, there is an Industrial Arts Curriculum Project (1ACP) pilot program in
the Austin Public Schools.

A new state industrial arts publication which has been distributed is en.itled A Guide
for Planning Industrial Arts Facilities.

Utah, In Utah, there are 373 industrial arts teachers who instruct approximately
37,000 industrial arts students. Utah has no shortage of industrial arts teachers. Their
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three colleges/universities prepare 75-100 candidates per year, and they only need 40-S0
new industrial arts teachers yearly.

The specialist in industrial arts education for Utah was assisted through the state
association with two regional planning conferences and 1Z in-~service: training work ses-
sions in the areas of production technology and the integrated shop program.

Utah publishes the Utuh Industrial Education Association Journal four times a year,

Mr. Myers is with the California State Departmer:t of Education, Sacramento.

Report from the Northwest Region

Herbert Bell

I have been asked to give you a report on the state of the industrial arts in Washington,
Oregon, Alaska, Idaho, Montana, Wyoming, North and South Dakota and, for some unknown
reason, other than balance, Nebraska,

Several general concepts are significant and need to be brought to your attention.
The first is that the region assigned to me covers one-third of the total US land area,
yet incorporates only 5% of its population. Large population areas generally do not exist.
The excepdon, of course, is the metropolitan area in Washington State. Without large
population concentrations, curriculum supervision does not exist. The number of city
supervisors, or for that matter gtate supervisors, available to this area is at a minimum.
This leaves the leadership responsibility and program improvement pretty much to the
classroom teacher.

The other general concept that needs to be grasped is that remoteness is not the ex-
ception but the rule, Systems range from the large district of Seattle %0 schools with one
student and one teacher. One must realize that in this region, generally speaking, the
greatest influencing thrust on a teacher is his undergraduate experience, which normally
means that his thinking reflects the college he attcnded. These teacher colleges tend to
be remote, few, and somewhat isolated from regional curriculum projects. 1 am not
saying that new ideas arenotbeingutilized, but they are the exception, not the rule, These
states supply most of their own tcachers and in some cases even have a surplus. There
are obviously exceptions to this rule: Alaska training none, recruiting 100%; Oregon,
95% and Washington, 40%.

NDEA or EPDA institutes have not greatly influenced the region, Only two institutions
of higher leaining in the region have been fortunate enough to influence the readers re-
garding the importance of corducting an institute in their state. Since the general trend
selects participants from thatinstitute, state or region, probably less than 1/2 of 1% of the
teaching staffs in the Northwest have had the opportunity to attend and be influenced by a
project. The state organizations have done more than a yeoman’s job in this region. They
have been the thread that has drawn together concerns, problems and offered leadership.
Washington’s vrganizations date back 19 years, compared to such newcomers as Idaho's
agscclation, three years old. State supervision exists in about 50% of the states. Again,
Washington has the longest period of leadership-4-1/2 years. Perhaps not altogether
typical, but it does tend w spell out the problem, is this quote from Lester Batterton of
Alaska: ‘‘I cannot report anything about industrial arts because we have no oie specific-
ally responsible for it. Yes, it is my responsibility but only one small part of the total
load, and unfortunately it gets neglected. Last year we formed an industrial arts club in
Anchorage which iz sdll in full swing. The problem is the teachers cannot get together
because of lack of roads, and expense of travel and time,*’

All those answering my letter reviewed their needs and are attempting to develop
the materijal necesi:ary to accomplish the job. Yet no one systematic approach exists,

1 would ke to ar~1d my remaining time pointing out high points of programs which
are in operauon ar aich could eventually influence the region as well as the nation,

(1) High scho- ject - Washington State University in cooperation with the North-
west Reglonal L.a: ’ (plastics, welding, electricity/electronics, drafting).

(2) Oxegon's m... ,.gh school development (two schools; 9-10 and 11-12).

(3) Bushnell’s pilot project of Educational Systems for the *70's at Portland.

(4) The American Industries Project at Porrland and Teacher Development Cooper~
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ative program at Western Washington State College.

(S) The VICOED program at Western Washington State College.

(6) The University of North Dakota individualized instructons for amall school
project.

(7) Occupational versatility, a Title III at Highline.

(8) The world of work, a Title III at Salem, Oregon.

(9) South Dakota multi-occupational guidance.

Other facts of note are that Production line methods are no longer unknown; open labs
are being constructed. Typical are Sehome at Beliingham, Washington; Sr:ake River High
School in eastern Idaho; and Wenatchee, Washington’s six-teacher lab. Elementary p- -
grams are also in operation and growinginSeattle, 16 to 36 in one year. idai.> held a sun,
mer workshop for elementary teachers last year, and a program is repor-ed to exist at
Jesup Elementary School,; Cheyenne, Wyoming,

Camper and mobile units for both students and programs are being considered.
Probably the biggest area problem is well-stated by Charles Burke of the Wyoining State
Department, that area where industrial arts is encroaching upon present vocational agri-
culture programs using facilities and equipment seemingly in competition with each other,
and where cooperation is in question, Can the two exist in the same lab? Who is going
to give up what? Strange as it may seem, the conflict in this region is not with T/1 but
with Vo-Ag.

¥es, new jdeas are being used. So are new areas, but wood and drawing still make
up 60% of all offerings. Change at all levels is a must.

Mr. Bell is with the State Department of Public Instruction, Olympia, Washington.
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The nature of man in a social context

Alson |, Kaumeheiwa

The assumptions one might use for the analytical framework regarding the nature of
man would %e so vague, because of its unmanageable size, that it would make Alice’s
journey through Wonderland a veritable picnic. In searching the literature, one soon
realizes that there are as many sides to man as one wishes to fabricate. This is quickly
recognized as a hindrance. We are able to examine man objectively in terms of his
physical attributes but we are unable to understand what motivates his actions.” Our in-
ability to understand the inner man causes us to draw imprecise conclusions regarding
his behavior by examining his relationship with the outer world. Our inability to make
valid analyses is due to the inadequate research methods and techniques we have available
to us. However, since man is by nature an inquisitive creature, we keep on trying. We
utilize the discreet tactics of the several sciences presently known to man. The result
is that we see man in fragmentary parts and consequently can only reach fragmentary
conclusions. We select, codify and quantify his behavior and infer from the data such
things as human tendencies uand human aspirations. If we would take a closer look at
our results, we would find that our ideas of the nature of man vary according to our feel-
ings and our beliefs.

For these reasons 1 feel that in grappling with the problem of identifying the nature
of man, 1 would assume that the nature of man is inseparable from the social contexts
in which it occurs. By borrowing t.om the many fields of the behavioral sciences, I must
confess that this investigation becomes a compromise of abstract generalizations.

To begin with, our ignorance of the inner man may be attributed to a number of
things. Not only are we without the proper tools and techniques »r making these kinds
of measures, but the mode of existence practiced by our ancestors seems to indicate that
the need for survival rested outside man. For a long period, our forefathers had neither
the leisure nor the inclination to study themselves. They employed their intelligence in
other ways. Their time was absorbed with the task of fashioning tools, domesticating
animals and cultivating crops. These tasks were dedicated to perpetuating one’s self.
Our ancestors found no need to examine themselves organically, since the human or-
ganism works satisfactorily without attention. Consequently, they were left with the
opportunity and certainly the need to searchoutwardly for existence. Even as time passed
and life was no longer a struggle for survival, man still neglec%ed to attempt any under-
standing of his inner self because it was more lucrative to promote those products, de-
vices or ideas that would facilitate his existence. These devices generated natural atten-
tion to the inventor, because they pleased thz public by lesscning the burden of human
effort. Only as the attentions of man were directed toward these things did he feel con-
tent and useful, not only to himself, but to his fellow man. This desire, this focus on re-
ducing the harshness of life, seems to embody the spirit of the nature of man. All other
facets which seem to characterize the nature of man can be traced to this one focus. This
focus seems to be the apparent force which weaves the structure that holds the fabric of
society together. The theme, the domirnant element of the society - for the focus may be
one of a number of diametrically opposed views, such as religion or materialism - is
always aimed at making life better for the society.

When man is distinguished in this way, we see him as one dedicated toward the main-
tenance of that societai aggregate he sees as the good life. With this focus as his motive,
it becomes easier to understand why men behave according to specific patterns. For
example, one finds that man’s inventions are by and large consistent with the theme of his
societal structure. The way men communicate demonstrates the relationship among in-
vention, the theme and the structure of the society. While there appears w be no corre-
lation between the complexity of the ianguage spoken by any particular group of human
beings and the complexity of any othzr aspectof their behavior, there is evidence indicat-
ing that those societles possessing complex technical knowledge have a language with an
enormously large vocabulary and a very simple grammatical structure, Those societies
less involved with technical growth have very elaboratelanguage structures with a wealth
of grammatical forms. The society, even within the same culture, that is intent on de-
veloping sophisticated technical systeras will require a technically manageable language.
Try and recall a conversation with your principal about the events of the day and later
relating the same events to your wife. In a society that is concerned with a spiritual
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rather than a technical order of sophistication, the level of language used serves to iden-
tify a person’s station in life and serves to define the limi:s within which the person may
communicate and operate. The dialects found in many languages seem to serve this pur-
pose. When one associates the value of language in terms of the transmission of the
cuiture from one generation to the next, one can appreciate how this invention reduces
the harshness of life, Language not only serves to maintain the culture, but it also in-
sures its continuance, _

The term maintenance seems to imply that the society rather than the individual has
become the primary unit in the struggle for existence. The invention of language only
seemed to point out this fact. The Incorporation of the individual into the group and his
training in one or another of the specialized activities necessary for the group’s well-
being has thus become the primary function of man’s social heredity. As a result, every
culture must and does include a series of techniques for group living and for the training
of young individuals, The complexity of the conditions under which man must live seems
to foster rather than negate the need for more activity to develop new methods to reduce
the harshness of life It is this 3eemingly universal human tendency which tends to am-
rlify the culture and constantly enrich its content. Man has gone on in this way for count-
less generations, continually seeking to improve upon even those problems which he
has solved passably well. This behavior on the part of man seems to negate the notion
that necessity is the mother of invention, for there is abundan: proof that the process of
invention goes on even when the need is not urgently present. If culture were like the
social heredity of animals, simply a means of insuring the survivai of the species, this
desire to improve and enrich the society might begin to slow down and ultimately cease.
However, the process continues to evolve. Improvements in the society do not occur with
equal intensity to all phases in the society. Instead, each society has been content to
allow certain phases of its culture to remain at what we might call the necessity level,
while ithas developed solutions for other phases far beyond this point. No society has been
content to leave the whole of its culture at the neceesity level, and no society has elaborated
all phases of its culture equally.

At this point we seem to have made a trip back to the beginning, for just when we
were beginning to understand how the search for the good life motivates man, we are
faced with the question of what motvates man to elaborate on particular phases of his
culture. The question is a legitimate one, because while we may understand the desire
to maintain our society efficiently, we have seen examples whereby man has elaborated
on some phase of hisgociety beyond the point where increased efficiency is commensurate
with the labor involved, Anyone who has been incorrectly billed by a computer will under-
stand this last statement. In rare cases unneceasary elaboration can be carried to a point
which ma, prove dangerous to members of the society as well as to the society itself. For
example, many Eskimo tribes placed a taboo on the hunting of seals in the summer, Al-
though this causes no great concern under ordinary circumstances, in extraordinary sum-
mers when the land game was virtually nonexistent, whole tribes have been known to
staxve even when sesals were in abundance,

It would appear that elaborate gocial systems are rarely the result of conscious
planning. Socleties owe their existence to a combination of physical and psychological
factors, and as such represent a distinct order of phenomena which cannot be correctly
understood by reasonirg from either Physical or psychological analogies. They depend,
for their ability to function, on a long series of interaction between factors of both types.
In most cases these interactions are reciprocal ~ the factors which influence are them-
selves simultaneously influenced. All life in a society is a compromise between the
needs of the individual and the needs of the group. The development of social systems
represents an attempt to fix and perpetuate these compromises. Eventually the com-
pPromise breaks down in the faceof ever-changing external conditions which throws weight
at one time with the individual and at other times with the group. Whether it be through
the realization that life has somehow become less endurable or whether changing condi-
tions (profit) rise up as the motivating force, elaborations upon the structure of the society
continue. Elaborations which shift the societal emphasis have been recorded throughout
history. Mumford refers to the results of shifts in cultural or societal themes as the
transformations of man,

The first transformation occurred between archaic man andcivilized man. Civilized
man brought a unity -, society bas«d :ipon division and specialization of labor. This new
uniformity was basea upon the 1'epression and new ag.eement which sprang out of the
potential need to maintain the culture, While archaic culure was based on the internalized
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law and order, civilized man wrote the laws and structured his existence into an order,
He chosc to ignore the natural laws to which his physical body wasg subject and began to
predicate his behavior on moral law. The purpose of civilized man*s laws was to manage
the behavior of man into a pattern consjstent with the maintenance of the society. How-
ever, the development of laws seeined to make man more calculating, at thz same time
implying that man possessed a selfish nature.

The second transformation was destined to compensate for the selfishness of man
through self-denial. In this transformation, civilized man was replaced by axial man,
The term was used by Karl Jaspers to describe the religious and moral emphasis which
took place around the 6th Century BC. Buddhism and Zoroastrianism were considcred
to be the first of the axial religions. The difference between axial religion and primitive
superstitions was the belief inonegod anda membership which embraced several nations.
Axial man gave forth new la-.s that defied those of the tribe and outlined new duties that
suppressed the familiar old ones, Axial man removed the supers* tions of the old ways,
with the cleansing of new laws and customs., This new religious conscicusness takes
place almost without exception in times when the famillar ways of life do not bring the
accustoimed rewards. These changes, however, come about with no change in material
conditions, Men turned to their familiar tasks with a new sense of direction and purpose.
This appears to be the shift in theme from civilized Iman to axial man., This shift required
a chenge to take place which was by strenuous discipline,

The third transformation produced the chief iepresentative of the species man., He
is referred to as old world man. He accentuated his culture with variety and individuality.
In fact the search for individuality seemed 10 be the pPrimary concern of old world man.
He elaborated on the good life through aesthetic expressions of the spirit of man and the
things around him. Even the men of science displayed an aura of imagination rather than
an aura of efficiency.

The final transformation takec place between old world man and new world man.
The difference between them is the difference between the romantic and the mechanist.
New world man traded his vitality for power, a power that was brought on by the sys-
tematdc regimentation for the pursuit of material gain, He carried the material triumph
of man to its presentform; and at the same time he brought about the restrictive natre of
man, a characteristic of his culture. Even his philosophies are examples of his mechan-
istic approach to Jife. The reactions cf old world man grew out of instinctual and purpose-
ful behavior, while new world man placed greater emphasis on causal and analytical be-
havior. The emphasic of elaboration in n=w world man’s society requires that man’s
nawmrc be intellectually reactive. If he does not submit, he will be subverted or ex-
patriated. In this final transformation we see man’s nature becoming as depersonalized
as the procedures required by the scienttic method. Cold analysis dominates every
actvity. To survive, man must adapt himself completely to the analytical. With intelli-
gence uppermost, man would apply to all living organisms, including himself, the same
canons he hrs applied to the physical world. The individual loses his identity to a larg.r
identity. The machine in fact is precisely that part of tne organism which can be pro-~
Jected and controlled by intelligence alone.

Whether examining elaborations of the society or cultural transformatior-, one soon
rcalizes that their structures never remain completely fixed in time. This !s true pri-
Murily because it appears tc be the nature of man never to be completely fixed in time.
The investigation seems to indicate that each transformation or elaboration takes on the
qualities of u previous transformation or elaboration, except it expounds upon and intensi-
fies those qualides. The investigation also re*ealed that while the transformations and
elaborations might have been handled separately and distinctly, at no tdme did they really
exist as separate entities. In facc, Just as man seems destined to look to the group for
survival, he remains first of all an individual, and the concept of dualism exists in even
the smallest unit of the socivty, Social scientists have used this technique in order to
distinguish and examine gocial systems. Parsons, for example, has developed distin-
guishing criteria withh which te analyze social systems into five value dichotomies:
1) atfectivity versus affective neutrality; 2) collectivity-orientation versus self-orienta-
tion; 3) particularism versus universalism; 4) ascription ve:sus achievement; and 3)
functiona) diffuseness versus functonal specificity. All of the social values on the left are
regarded as traditonal social systems, while those on the right are considered modern
social systems. 1 lzsitate to agree with this notion since we have seen examples in
politics where yesterday’s liberals are cons!dered today’s conservatives. However,
Parsons’ model has value for us because it shows us that these values exist side-by-side
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simultaneously affecting each other.

What then can we say about the nature of man? Man’s nature is multi-yaczated; how~
ever, he is capable of Operating on only a few facets at any given time. The nature of
man is exhibited by the causes he accepts as promoting the good life. He will react to
each situation as an individual Oor as a group member if the direction the group takes is
consistent with his own goals. If understanding the nature of man is a necessary step
toward helping man achieve his goals, we must be able to predict those motives which
man will consider essentlal at a specific moment in history.

In conclusion, the nature of man is not a single natural desire. It only appears to pe
a single desire because we tend to isolate man at a single point in history. Whatever man
destines to be the necessary instrument or force which can accomplish the good life,
that destiny will refiect an aspect of man’s nature in that aspect of time,
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Man may survive

Ronald L. Sorensen

It is an occupational risk not adequately covered in the occupational monographs that
a teacher educator must pcriodically reflect upon the broader problems and issues or
direcdon which confront the profession. This is pardcularly hazardous when it is
realized that this paper deals primarily with Subjects wherein the author’s role is that of

into the vortex of ensuing discussions.

To gpeak on the nature of man, the chairman might have selected an individual from
such a discipline as bioclogy, ecology, Zzoology or anthropology. The reason why he did
not apparently has something to do with the main tvitle; this alludes, of course, to a sup-
position that this speaker will have fewer hangups on the topic than would an expert. As
Margaret Mead puts it, when interdisciplinary approaches are tried, each discipline
winds up defending its own viewpoint. However, this presenter may be accused of the
corollary, to wit, that a new discipline may begin to form and cstablish its defensive
bufldup,

Knowledge of man is extremely fragmentary, for although mecre research is being
done, the complexity of man results in dissecting him into ‘‘manageable’’ vesearch proj-
ects. We have considerable difficulty in decermining what man has been. Regarding early
man, for example, the assumption of articulate speech based purely upon the fossil skull
Or jaw srructure is now seriously in question. \What man will be, assuming that he will

The functon of this session, as perceived, is to attempt a synthesis of selected
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concerns that appear indigenous to man and to which a college or university education
should relate. The studentof higher education today (notably with the exception of students
in professional schools) does not see the relevance of a liberal arts educadon. He per-
celves it, from such things as the dichotomizing of man into the natural sciences and social
sclences, as an incoherent conglomeraticn of nuts and bolts through which he may browse
without any idea about what to look for but which academicians perceive as the best we
have for the creation of the ‘‘cultivated man’’. Some limited evidence indicates that the
outcome is likely to be a graduate who believes that ail ideas are equally valid and com-
pletely unrelated, We have become aware that there is no correlation between the study
of logic and tii= develor:ment of rational powers. It seems, therefore, that higher educa-
tion should be founded upon the bases of a central purpose that is coherent and visible
and also upon the development of ability to make a worthwhile contribution to this world.

The question of central purpose forms the substance of this paper. Perhaps it is
implicit in the ttle, although v think not, for man is an egccentric animal, VWitness the
popularization of Darwin’s vwork, which he entitled On the Oxigin of Speciey, into the mis-
nomer The Origin of the Species. Befcie attacking the crux of man’s dilemma, there
are certain assumptions that must he made concerning his nature.

(1) He has a larger and more convoluted brain i: proportion to body size than other
animals and an advanced ability to learn, which permits modification of behavior according
to circumstances rather than acts based prim:rily upon instnct.

(2) Man exhibits a high level of muscular c..ordination which has apparently been
expedited by selective pressures to develop an easy upright postiire. This has {z«1litated
free use of the hands for makirg toole, using them and alsc ‘or carrying possessions,

(3) Man has an advanced onmrvu _atve abllity, including language, which is capable
of transmitting abstract idea:, ae uferentiated from call system capabilities of other
animals.

(4) Man can be characterized as possensing group cokesiveness, which is not unique
even among the primates but zeems to be an inherited social aptitude presumed to be the
result of evolutionary mechanisms incluiing both the survival of members best trained to
cooperate and also the factor of genetic drift.

(5) For man’s survival, at least the following needs are to be satisfied: a tolerable
climate; suitable kinds and quantities of food; shelter from the extremes of physical
factor : nd dangerous organisms; and conditions siitable for reproduction.

A cynthesis of the concerns facing mankind reveals four major interrelated prob-
lems: aggression, overpopulation, depletion of resources and pollution. Their order
should not be supposed to imply any priority other than perhaps lending more meaning
to this paper.

Aggression. Man has higworically been characterized as an evil, brutal and destruc~
tive animal. Certain evidence, contemporary and historical, seems to bear this out, The
fossil record of proto-hominoid primates in East Africa reveals that, although the potential
life spsu of Proconsul was about 30 yeavs, few of them lived that long. Certainly factors
such as pestilence and predaton were influendal, but suspicion and fear, as of one tribe
for another, seem to have precipitated not infrequen: hostilities, and, if the interloper
was not frightened away F:- vocalizations and displays, he swod a fair chance of not at~
taining his potential old age; instead, he might become the next meal even though Pro-~
consul was primarily hexbivorous. Probably many conflicts arose concerning territorial
rights, since Proconsui was a nucleating, arboreal nest-building primate that congregated
in tribes of about 25-30 individuals. However, between 25 and 15 million years ago, that
is, between the Miocene and Pliocene Epochs, the climate of East Africa changed. This
resulted in a modification of the flora from primarily tropical forests to savanna that
was dotted with occasional clusters of trees. Consequently there was rigorous competition
for survival among these tree~dewlling primates, As a sideline to this case, these con-
ditions probably also led to the evolution of ground-walking bipeds who, being forced to
live on open land, built fortress homes of stones piled into a ring. Thus these ancestors
of man, to whom we attribute uprigh: posture, were actually the losers, and they did not
inidally live in caves as previously thought, probably because the caves were already
occupied,

Intra-tribail conflict among individual Proconsul was likely insignificant. Most of his
time was spent in search of food within somewhat tribally demarcated boundaries. He
used a few toole and weapons which he found as needed. Lacking foresight and also being
unable to assume a comfortable upright walking posture (although Proconsul stood semi-
erect to see nver the grass) and also not yet having discovered clothing in which to carry
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things, he discarded his Primitive tools after use. Since the tribe was composed of only
a few males, several females and their offspring, but was without family bonds or jealousy,
sexual conflict was minimal. The socilal order rzvolved primarily on age and sex, while
physical ability was a secondary factor.,

As pointed out before, early Proconsul, that is, of the Middle Miocene, was mostly
herbivorous, but during the environmental changes that led him to become a savanna-
dwelling biped in ¢«der to survive, Proconsul became a collective hunter. This was cer-
tainly not a result of conscicus intent, but a development of survival demands both the
need to have adequate food and to eliminate Predators coupled with the discovery that
they were edible. The mechanisms of such changes have recently been found to emanate
from both the genetics and the lifeways of a community which has a gene pool, a dis-
tribution of phenotypes and a repository of lifeways which seek survival as a unit rather
than being individually acquired characteristics as was thought previously, .

Through evolution and pardcularly as result of great success in the reproductive
aspect of survival, man’s social cohesiveness has resulted in several stages of change,
fro:.: the tribal pattern characterized by group self-sufficiency and the performance of
diverse iabors by each individual to the city-centered organization, where self-sufficiency
is impossible and specialization of labor is typical. While this has caused greater prob-
lems and the need for realization of interdependency, it has become quite apparenrt that
such tght clustering leads to increased anxiety and aggressive tendencies in man (and
many animals) which are attributable to overcrowding and lack of space. Perhaps 1
will have a recurrence of the four horsemen, violence, pestilence, famine and deat., in
which cese violence may be recognized as part of the regulatory mechanism for aggres-
slon. There are ways in which aggression acts as a regulatory mechanism, such as
nuclear war or great anxiety that would serve as a brake on our next aspect of concern.

Overpopulation. Identification of this problem implies that th.ere might be a ~ondition
below an appropriate level as well as one that would be opdmum, What are the factors
that would lead to this supposition? .

The living world involves a continuity in time (evolution) and space (the biosphere).
In the ocean, this zone extends to a depth of about 500 feet and upon land from a few feet
below the surface to about the height of the tallest redwoods (assuming that they are not
all exunct except as picnic tables and planter tubs), Man’s indigenous range within the
biosphere is even somewhat more limited.

By geographic origin, man is a tropical animal, although he is able to acclimate
Somewhat to seasonal and weather variations. Man, under the criteria previously set
forth, now seems to date back about 2 million years in Olduvai Gorge, East Africa and in
the Transvaal area of South Africa and about 4 million years at Omo in southwestern
Ethiopia. Only one million years ago man’s pooulation has been estimated at about 125
thousand individuals., At that stage, he normally irhabited certain geographic areas in a
pattern of population distribution that was closely related wo natural plant and animal dis-
tribution and, then as now, when population reached a saturation point, man became the
chief export of that area. Migration has typically been into the temperate regions of the
world with but few exceptions, such as the Lapps and Eskimos of the icy wastelands, the
Incg: and Sherpas at high altitudes and the Mayans and Pygmics of the wet tropical low-
lands.

Environment, intrahuman and intertribal competition are the dominant forces in
guiding evolution and producing the diversity of human characteristics. Within the species
there are numerous variatiorns of features attributable to geographic adaptation and to
developments of shelter, trangportation, fire and clothing. It should be recognized, on
the other hand, that many variations of human characteristics seem to be due to the
accelerating survival of atypical individuals within the community who in more primitive
environments would not have survived. This contributes to even greater diversity and
causes one to wonder why a gpotted human variety has not occurred,

A moderate projection for world population by A.D, 2000 is about 6~1/4 billior per-
sons. Homo sapiens is doing a fine job of survival, again in part through evolution from
the proto-homincids to hominoids when some of the primates and later some of the
domesticated animals underwent significant changes in sexual behavior. Apperently as a
result of less rigorous gurvival demands, in other words less effort end ume needed for
food gathering, etc., reproduction became a non-seasonal possibility in contrast to spe-
cific rutting seasons for other animals. It is conjectured that this may be a basis for
the detachment of sex from the basic species gurvival criterion of reproduction and con-
sequently part of the reason for overpopuladon. It should be noted that this modification
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is attributable to cultural change which effected biological change that in turn has had
cultural ramifications un the family and the tribe. This reciprocity is but one example
of the current practice of "deemphasizing the dichotomy between the biological and cultural
aspects of evolution, whick i~ already confounded by the divergent views of environmental
determinists versus cultural ift advocates. In any event, such separations belong to
the antiquated duality concept oy mind and body.

Considered in toto, the physical, biclogical and lifeways mechanisms which evolved
for survival of man were based upon a life expectancy of around 14 years, whereas in the
USA it is now over 70 years. Our lifeways make ‘it good to apply science for prolonging
life but not so for reducing the birth rate. To do this is bad ‘‘because frustration of con~
ception is wrong’' and, furthermore, ‘‘whoever interferes with God-established process
of perpetuating human life interferes with human life itself’’. Should man not ask the
g :estions how much and what kind of life will be supportable if overpopulation diminishes
Oui resources?

Depletion of resources. According to Blackman’s Law of Limiting Factors, physiol~
ogical processes are limited by the least favorable factor in the system of egsential
conditions. Until recently there have been enough resources - trees, water, minerals,
air and fuels — 8o that there was very little need for man to be concerned about survival,
But now, for what remains of these resources, there are several diverse needs resulting
in accelerating competition among the coniestants. Almost invariably the non-human
elements of the natural system have been on the short end. Closer scrutiny will reveal
that man is also a loser,

Man is a part of naaral systems but, unlike most animals, he is increasingly able
to modify the environment to supply his wants in ways as rudimentary as fire, housing
and food and as esoteric as a jet port and related accommodations that could have had
far-reaching effects upon the Everglades. Inorder to achieve the cybernetic-~like balance
of homeostasis in nature, wide variance in kinds of species must be maintained. A loss
of one kind will present a limiting factor that renders the existence of everything else a
little more precarious. )

Urban man of today believes that industry supports mankind and forgets what it is
that supports industr